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The Project RITMARE (la Ricerca ITaliana per il
MARE—Italian Research for the sea) is one of the na-
tional research programs funded by the Italian Ministry
of University and Research. RITMARE (2012–2016),
coordinated by the National Research Council (CNR),
and has involved an integrated effort of most of the
scientific community working on marine and maritime
issues. Within the project, different marine study areas
of strategic importance for the Mediterranean were iden-
tified: among these, the coastal area of Taranto (Ionian
Sea, southern Italy) was chosen for the presence of
large industrial settlements and their impact on the ma-
rine environment. In particular, the research has been
focused on the Mar Piccolo of Taranto, a complex ma-
rine ecosystem model important both from an ecological
and social–economic points of view. In fact, water, sed-
iments, and biota in the Mar Piccolo have been affected
by a wide spectrum of anthropogenic pressures (among
others, the most important iron and steel plant in
Europe, the largest Italian Navy shipyard, an oil refin-
ery, and shipbuilding activities) for decades. These
stress factors have been responsible for a severe envi-
ronmental contamination, mainly due to heavy metals,

polycyclic aromatic hydrocarbons (PAHs), organic sol-
vents, polychlorinated biphenyls (PCBs), and dioxin,
with their consequent possible transfer to the aquatic
trophic chain also considering the widespread fishing
and mussel farming activities in this area.

Within the project RITMARE, a task force of re-
searchers composed of hydrogeologists, modellists, sed-
imentologists, geochemists, chemists, microbiologists,
and biologists has contributed to elaborate a working
conceptual model with a multidisciplinary approach use-
ful to identify sources of anthropogenic stress, their im-
pacts, and possible solutions of environmental remedia-
tion. Several topics have been addressed, among them:
identification of sources of contaminants and anthropo-
genic pressures, distribution of contaminants, water
mass circulation and sedimentary fluxes, biogeochemical
cycling, bioaccumulation and biomagnification of con-
taminants, and risk analysis. All of them have been
included in the conceptual model of the Mar Piccolo
in order to provide the necessary input to a decision
support system which should help in evaluating the cor-
rect mitigation strategies to be adopted. Therefore, this
could be considered a comprehensive pilot study that
may be applied to other shallow coastal environments
with similar contamination issues.

This special issue contains a collection of 22 publications.
The review by Cardellicchio et al. (2015) introduces the state
of knowledge on the Mar Piccolo, before the beginning of the
RITMARE project, the ecological importance of this basin
and its environmental issues.

Two articles present the output of numerical model-
ing: the first by Zuffianò et al. (2015) defines the con-
tribution of subaerial and submarine coastal springs to
the hydrological dynamic equilibrium of the basin while
De Pasca l i s e t a l . (2015) examine the ma in
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hydrodynamical processes and transport scales of the
system by means of a 3D finite element numerical mod-
el application.

Eight publications cover the geological, chemical, bio-
logical, and ecological aspects of contaminated sediments.
The article by Vitone et al. (2016) describes the mineral-
ogy, composition, and physical properties of the sedi-
ments along three 20-m-long sediment cores, collected
in the most contaminated area of the Mar Piccolo, to gain
geotechnical information necessary to plan in situ mitiga-
tion solutions. The paper by Bellucci et al. (2016) focuses
on major and trace elements, PAHs, and PCBs determined
in surface sediments and sediment traps collected in two
periods with the aim to evaluate the contamination degree,
sediment transport, and particle redistribution dynamics
within the area. Other three papers relate to the remobili-
zation of contaminants at the sediment–water interface.
De Vittor et al. (2015) assess nutrient fluxes at the sedi-
ment–water interface through in situ benthic chamber ex-
periments, whereas in the same experiments, Emili et al.
(2015) investigate the mobility of heavy metals and dis-
cuss its implication for the widespread fishing and mussel
farming activities in the area. In a simulated resuspension
experiment using a short-term small reactor, Di Leo et al.
(2015) calculate PCBs and heavy metal partitioning be-
tween the solid and water phases and, in the latter, be-
tween the dissolved and particulate phases, and examine
their toxicity for the pelagic trophic web. Three articles
further focus on the benthic communities inhabiting the
sediments of the Mar Piccolo. Matturro et al. (2015) re-
port the results from a PCBs biodegradation experiment
performed for 1 year in microcosms containing marine
sediments collected from Mar Piccolo with or without
the addition of Dehalococcoides mccartyi, the main mi-
croorganism known to degrade PCBs through the anaero-
bic reductive dechlorination process. Moreover, photoau-
totrophic and heterotrophic benthic functional pathways
are addressed separately in two papers. Rubino et al.
(2015) assess the benthic ecosystem trophic status and
the response of the active and resting components of the
microbenthic community to multiple and diffuse anthro-
pogenic impacts. Finally, the heterotrophic pathways of
the benthic ecosystem functioning are addressed by
Franzo et al. (2015), by considering both its structural
(prokaryotes, meiofauna, and macrofauna) and functional
(microbial processes of C reworking) levels.

Two publications report on the physical–chemical fea-
tures of the area. De Serio and Mossa (2015) examine
meteorological and biochemical marine data collected in
the nearby Mar Grande over a period of 11 months to
highlight the correlation between wind and waves and

the principal behavior of the currents. Furthermore, Kralj
et al. (2015) evaluate the physical–chemical features of
the Mar Piccolo through four surveys and compare the
obtained results with a 20-year dataset to assess the effec-
tiveness of relocation of the sewage discharges for the
reduction of eutrophication of the area.

Other two contributions describe the plankton dynam-
ics in the Mar Piccolo. The effect of the relocation of
the sewage outfalls on the phytoplankton assemblages
and the blooming of potentially toxic microalgae is
assessed by Caroppo et al. (2015). All levels of the
planktonic trophic web (virioplankton, the heterotrophic
and phototrophic fractions of pico-, nano- and micro-
plankton, as well as mesozooplankton) are examined in
the paper by Karuza et al. (2015), and their implications
for the intensive mussel farming in the Mar Piccolo are
discussed.

The following two papers integrate the data in the water
column with those in the sediments. Bongiorni et al. (2015)
apply the stable isotope analysis to examine the main organic
matter sources and benthic and pelagic consumers in this ba-
sin. In the article by Cibic et al. (2015), planktonic primary
production and heterotrophic prokaryotic production are used
as proxies of functioning and combined with the benthic rates
to have an overall view of the ecosystem functioning.

The ecotoxicological aspects are discussed in the ar-
ticles by Costa et al. (2015) and Moschino and Da Ros
(2015). In particular, Costa et al. (2015) apply a
multiorganisms and multiend-points approach, exposing
organisms from different trophic levels to elutriate and
whole sediment, combining an ecotoxicological investi-
gation with chemical analysis. In contrast, Moschino
and Da Ros (2015) use a battery of biomarkers at low
level of biological organization (biochemical and cellu-
lar) in the native mussel Mytilus galloprovincialis, a
sentinel organism to assess contamination effects.

In the paper by Giandomenico et al. (2015), concen-
trations of some heavy metals and PCBs are evaluated
in edible marine organisms from different trophic levels
and with different feeding behaviors, i.e., bivalve mol-
luscs, gastropod molluscs, and some commercial spe-
cies of fish. In the last two papers, a different type
of threat to this particular ecosystem is considered,
i.e., the biological contamination caused by the pres-
ence of non-indigenous species in the Taranto Seas that
have been introduced by shipping and shellfish impor-
tation. The article by Lorenti et al. (2015) is devoted to
a non-indigenous isopod species, Paranthura japonica,
collected also from the Mar Piccolo in 2013, whereas
in the review by Cecere et al. (2015), the main activ-
ities and vectors responsible for the introduction of
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non-indigenous species are identified through the anal-
ysis of 135 questionnaires compiled by different cate-
gories of local stakeholders.
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