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Abstract – The Sarno River Basin (South-west Italy) is one of the most polluted river 
basins in Europe due to widespread industrialization and intensive agriculture. From the 
geological point of view, it lies between the Somma-Vesuvius volcanic complex and the 
limestone formations of the Campania-Apennine Chain. The goal of this work has been to 
establish the influence of the Sarno river on the present sedimentation in the Naples bay 
continental shelf by evaluating organic matter contribution and pollution. Sediments 
samples were collected, by van Veen grab, in 71 stations located offshore the Sarno river 
between Vesuvian and Sorrento Peninsula coasts. The characteristics of the surface 
sediments were analysed to highlight spatial trends in the (i) granulometry (grain-size); (ii) 
total nitrogen, organic carbon and total phosphorus; (iii) metal content (Hg, Cd, Pb, As, Cr, 
Cu, Ni, Zn, Fe and Mn).  

The sediment distribution suggested that sediments from the Sarno River prevailed 
in the central part of the bay between the sand grained deposits from Vesuvius and coarser 
grained sediments from Sorrento Peninsula. The Sarno River deposition is characterized by 
silt/clays rich in organic elements with a high water content. A comparison with a previous 
study carried out onshore in the Sarno river basin has allowed to interpret the elevated Pb, 
Zn, Cd, and Hg concentrations most likely related to geological and anthropogenic sources, 
to underlying volcanic rocks, and contamination from fossil fuel combustion associated 
with nearby urban centres. In particular, as verified onshore, Ni and Cr contamination is 
most likely originating from anthropogenic sources as the Solofra tannery industry; the 
results suggest as these metals have been dispersed offshore. All these elements permit to 
identify the distribution of the present Sarno prodelta and to identify the influence of the 
onshore anthropogenic pollution in the adjacent submarine area.  

First results from this study highlight the influence of the Sarno prodelta in Naples 
Bay and represent the first step in the characterization of a marine area strongly influenced 
by a very high populated and touristic coast. Therefore, the study represents a data base for 
the offshore environmental impact evaluation. 
 
 

Introduction 
 
Metal contamination in sediment and water is one of the largest threats to the 

environment. It is well documented that sediments play a key role in the sorption and 
transport of trace metals in aquatic environments. More than 97 % of the mass transport of 
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heavy metals to the oceans is associated with river sediments [Jain and Sharma, 2001]. 
Trace metals tend to be adsorbed onto the suspended particles after entering into the aquatic 
systems, whereas > 90 % of trace metals are bound to suspended solids and sediments, 
leading to their significant accumulation and enrichment in sediment in aquatic systems 
[Wei et al., 2016]. The metals adsorbed in this way are not stable and unchanging. They can 
go through a series of physical, chemical, and biological processes and be released as the 
metals adsorbed of aquatic environments [Gaur et al., 2005]. Under variable hydraulic 
conditions and through various remobilization processes some sediment bound metals 
might be released again into the water body [Jahan and Strezov, 2018]. Various studies 
have demonstrated that marine sediments from industrialized coastal areas are greatly 
contaminated by heavy metals; therefore, the evaluation of metal distribution in surface 
sediments is useful to assess pollution in the marine environment. 

The Gulf of Naples is an area where sediments have different geochemical 
composition: metal concentrations vary according to the different geologic substrate and 
different inputs from the coastal environment. The main geologic features of the Campania 
Margin are represented by an elongated mountain ridges bounded by normal faults that 
affected the older Apennine thrust belt [Milia et al., 2017]. The ridges are made up of 
Meso-Cenosoic calcareous rocks and locally by Miocene clastic deposits. One of this is the 
Sorrento Peninsula-Capri Island ridge, oriented ENE-WSW, that bound the Bay of Naples 
southward. Recently, over the last 400 ky, several volcanic eruptions affect the area which 
deposits as the Pyroclastic deposits of Campania Ignimbrites and the pyroclastic deposits, 
lavas and fall deposits of the Vesuvius and Campi Flegrei cover largely the Campania Plain 
and the Naples Bay [Torrente et al. 2010; Milia and Torrente, 2012]. An alluvial plain is 
present between the Vesuvius and the carbonatic ridge corresponding to the Sarno Plain 
where a river catchment draining toward the Naples Bay. The Sarno river hydrographic 
basin cover an area of approximately 500 km2. 

 
Figure 1 - Geological sketch of the Campania margin. The yellow 
rectangle corresponds to the study area. 
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The adjacent Campania Plain is characterized by high density population and in 
particular the Sarno Plain is one of the most polluted area in Europe due to widespread 
industrialization and intensive agriculture. The goal of this work has been to establish the 
influence of the Sarno river on the present sedimentation in the Naples bay continental shelf 
by evaluating organic matter contribution and pollution. Sediments samples were collected 
in 71 stations located offshore the Sarno river between Vesuvian and Sorrento Peninsula 
coasts. The characteristics of the surface sediments were analysed to highlight spatial trends 
in the (i) granulometry (grain-size); (ii) total nitrogen, total organic carbon and total 
phosphorus; (iii) metal content (Hg, Cd, Pb, As, Cr, Cu, Ni, Zn, Fe and Mn).  

 
 
Materials and Methods  
 
Surface sediments samples were collected by Van Veen grab (25 L) in 71 sites 

located offshore the Sarno river between Vesuvian and Sorrento Peninsula coasts (Figure 1). 
After sampling, sediments were stored in clean polyethylene bags and frozen at -20 °C until 
analysis. The sediment stations were distributed from 5 meter to about 100 meter of water 
depth on the continental shelf. Samples for grain size analysis were treated with H2O2 
solution, then washed and dried at 40 °C. Grain size analyses were performed following the 
ICRAM “Metodologie analitiche di riferimento” (2003). The coarse fraction (> 63 μm) was 
sieved using ASTM series sieves, while the fine fraction (< 63 mm) was analysed by means 
of laser diffraction granulometer (Laser Particle-Size Analyzer). The Wentworth grain size 
classification was used as reported in Table 1. 

Table 1 - Wentworth grain-size scale. 

Gravel > 2 mm 

Sand 2 mm > x > 0.063 mm 

Silt 0.063 mm > x > 0.004 mm 

Clay < 0.004 mm 
 

Total organic carbon (TOC) and total nitrogen in samples sediment were 
determined using the technical reported in “Metodologie Analitiche di Riferimento” [ICRAM, 
2001]. Total phosphorus content was determined following APAT IRSA-CNR 4110 (2003) 
method. For metal analysis the sediment samples were digested using a microwave assisted 
acid digestion procedure. Briefly, three replicates of 0.25 g dried sediment sample were 
digested with 9 mL of nitric acid, 2 mL of hydrochloric acid and 3 mL of hydrofluoric acid 
[SW-846 EPA Method 3052, 1996] using a MARSX microwave oven (CEM Corporation, 
Matthews, NC). For each digestion program, a blank sample was prepared with the same 
amount of acids. After digestion, 20 mL of saturated solution of boric acid was added to 
samples in order to delete excess of hydrofluoric acid. Each sample was diluted to 50 mL 
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with ultra pure water (conductivity <0.1 μS, obtained from a MILLI-QR system, Millipore, 
Bedford, MA, USA) and analyzed. All reagents were of analytical grade and contained very 
low concentrations of trace metals. Normal precautions for trace metal analysis were 
observed throughout. Nitric acid (70 % w/w), hydrochloric acid (37 % w/w), hydrofluoric 
acid (48 % w/w) and boric acid were ULTREXR II Ultra-pure Reagent (J.T. Baker, 
Phillipsburg, USA). Metal concentrations (Hg, Cd, Pb, As, Cr, Cu, Ni, Zn, Fe and Mn) were 
determined by ICP-MS, using a Perkin Elmer-model Elan 6100 DRC Plus (PerkinElmer, 
Norwalk, CT, USA). Each sample was analyzed for three replicates (RSD <5 %). Accuracy 
was verified using the certified reference marine sediment IAEA-356. The recovery 
percentage for IAEA-356 was in the range between 95 % (Pb208) and 105 % (Zn66). 

 
 
Results 
 
The spatial distribution of total organic carbon (TOC) in sediment samples (Fig. 2) 

was very different and depending on the sampling area.In particular, a high TOC value is 
present in correspondence of the Sarno prodelta (between stations 15 and 45). As regards 
total nitrogen and total phosphorus values are in most cases below the detection limit. The 
grain size of the sediments (Fig. 3) remains almost constant and they are constituted from: 
medium/fine to very fine sand, to silty up to the isobaths of 17 meters; weakly clayey silt to 
silty with clayey sand between the isobaths of 17 and 25 meters. Moreover, the sediment is 
mainly represented by sandy coarse silt to clayey with delimited areas where the sandy 
component prevails on the silty part. The sands consist mostly of volcano-clasts, litoclasts 
and bioclasts. The metal concentrations of the surface sediments exhibited clear spatial 
variations (Fig. 4). The Cd, As, Ni, Fe and Mn concentrations decreased gradually with 
distance from the shore, while Pb, Cr, Cu and Zn increased in correspondence with the 
Sarno prodelta (between stations 15 and 45). 

 
Figure 2 - Distribution of TOC in sediments. 
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Figure 3 - Distribution of grain size in sediments. 

 
 

Discussion 
 
Metals through human activities such as industrial wastewater processing and 

discharge fossil fuel use, pesticide and fertilizer application, and household waste disposal 
enter water bodies and accumulate in sediment [Han et al., 2016]. Besides, also the erosion 
and weathering of rock minerals contribute to metal levels in water bodies [Sun et al., 
2018]. In particular, the Sarno Plain is one of the most polluted area in Europe due to 
widespread industrialization and intensive agriculture. Water from the Sarno River is heavily 
contaminated by the discharge of human and industrial wastes [Albanese et al., 2010; Arienzo 
et al., 2017]. The Gulf of Naples are the receiving environment for persistent toxic substances 
from the Campania Plain. The variations of metal concentrations in sediments can result 
from differences in the grain size, the mineralogy, organic matter and the redox of the 
sediment [Nabavi et al., 2013]. Metal concentrations obtained in this study were further 
comparable to or higher than that reported from other polluted harbours of the Mediterranean 
area. In particular, Cd, Cu, Mn, Pb and Zn levels were higher to those reported in the Taranto 
Gulf, Italy [Cardellicchio et al., 2009]. In relation to the spatial distribution the Cd, As, Ni, 
Fe and Mn concentrations decreased gradually with distance from the shore, while Pb, Cr, 
Cu and Zn increased in correspondence with the Sarno prodelta (between stations 15 and 
45). A similar spatial distribution was observed for the TOC, silt and clay. 

There were two areas of higher concentration: the area proximal to the coast (area 
between stations 1 and 14) and the area of the Sarno prodelta. This could be probably due to 
high concentration of industrial and urban wastes in the onshore counterpart of the study area. 

However, the major factors controlling heavy metal distribution are their source, 
hydrodynamic conditions, sediment properties, adsorption and flocculation by fine 
particulate matter, and adsorption and desorption characteristics [Hosono et al., 2011]. 
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Figure 4 - continued 
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Figure 4 - continued 
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Figure 4 - Distribution of Hg, Cd, Pb, As, Cr, Cu, Ni, Zn, Fe and 
Mn in sediments. 

Inshore, where pH and salinity were appropriate, organic flocculants and iron (Fe) 
and manganese (Mn) oxides coagulated the fastest, which expedited the deposition of 
metals in sediments. Similarly, under oxidized conditions, metals in oxidizable fraction can 
also be re-released during the oxygenation of organic substances and/or sulphides, and 
retained by Fe/Mn oxides.  

Principal component analysis allowed us to clearly discriminate three areas mainly 
affected by heavy metals contamination and influenced by different sources related to 
industrial, commercial and/or urban activities. Especially the stations 1-14 near coast, 
characterized by sandy sediment with a pollution pattern dominated by Fe, Mn, As and Ni, 
while the stations 15-45 are characterized by silty sediment with a high severe pollution 
pattern dominated by Cu, Pb, Cr and Zn. These sites last are controlled by high level of 
TOC. Lastly the stations 46-71 are characterized by coarse sediment with a pollution 
patterns mainly dominated by Cd and Hg.  

 
 
Conclusion 
 
This study allowed us to determine the spatial distribution of metals and TOC in 

sediments located offshore the Sarno river between Vesuvian and Sorrento Peninsula 
coasts. In addition, it was possible to assess how organic matter and grain size could 
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influence the distribution of metals in sediments. In general, distribution show 
accumulation areas especially close to the coasts and in correspondence with the Sarno 
prodelta.  
 
 

References 
 

[1] Albanese, S., De Vivo, B., Lima, A., Cicchella, D., Civitillo, D., Cosenza, A. 
(2010). Geochemical baselines and risk assessment of the Bagnoli brownfield site 
coastal sea sediments (Naples, Italy). J. Geochem. Explor. 105, 19-33. 

[2] APAT IRSA-CNR (2003). Metodi analitici per le acque. Metodo spettrofotometrico 
al blu di molibdeno (metodo 4110). Manuali e Linee Guida 29, volume secondo 
edito dal Poligrafico dello Stato.  

[3] Arienzo, M., Donadio, C., Mangoni, O., Bolinesi, F., Stanislao, C., Trifuoggi, M., 
Toscanesi, M., Di Natale, G., Ferrara, L. (2017). Characterization and source 
apportionment of polycyclic aromatic hydrocarbons (pahs) in the sediments of gulf 
of Pozzuoli (Campania, Italy). Mar. Pollut. Bull. 124 (2017) 480-487. 

[4] Cardellicchio, N., Buccolieri, A., Di Leo, A., Librando, V., Minniti, Z., Spada, L. 
(2009). Methodological approach for metal pollution evaluation in sediments 
collected from the Taranto Gulf. Toxicol. Environ. Chem. 91:1273-1290. 

[5] EPA. 1996b. “Method 3052. Microwave Assisted Digestion of Siliceous and Organically 
Based Matrices.” Revision 0 (December 1996).” In Test Methods for Evaluating Solid 
Wastes: Physical/Chemical Methods, EPA SW-846, Third Ed., Vol. I, Section A, 
Chapter 3 (Inorganic Analytes), pp. 3052-1–3052-20, U.S. Environmental Protection 
Agency, Office of Solid Waste and Emergency Response, Washington, D.C.  

[6] Gaur, V.K., Gupta S.K., Pandey S.D., Gopal K., Misra V. (2005). Distribution of heavy 
metals in sediment and water of river Gomti. Environ. Monit. Assess. 102, 419-433. 

[7] Han, D., Currell, M.J., Cao, G. (2016). Deep challenges for China’s war on water 
pollution. Environ. Pollut. 218, 1222–1233. 

[8] Hosono, T., Su, C.C., Delinom, R., Umezawa, Y., Toyota, T., Kaneko, S., 
Taniguchi, M. (2011). Decline in heavy metal contamination in marine sediments in 
Jakarta Bay, Indonesia due to increasing environmental regulations. Estuar Coast 
Shelf S. 92, 297–306. 

[9] ICRAM (2003). Metodologie Analitiche di Riferimento del Programma di 
Riferimento per il controllo dell'ambiente marino costiero (triennio 2001-2003). 

[10] Jain, C.K., Sharma, C.K. (2001) - Distribution of trace metals in the Hindon river 
system, India. J. Hydrol. 253, 81-90.  

[11] Jahan, S., Strezov, V. 2018. Comparison of pollution indices for the assessment of 
heavy metals in the sediments of seaports of NSW, Australia. Mar. Pollut. Bull. 128, 
295-306. 

[12] Milia, A., Torrente, M.M., Bellucci, F. (2012). A possible link between faulting, 
cryptodomes and lateral collapses at Vesuvius Volcano (Italy). Glob. Planet. 
Change. 90-91, 121-134. 

[13] Milia, A., Iannace, P., Tesauro, M., Torrente, M.M. (2017). Upper plate deformation 
as marker for the Northern STEP fault of the Ionian slab (Tyrrhenian Sea, central 
Mediterranean). Tectonophysics 710–711, 127–148 



401 

[14] Nabavi, S.M.B., Parsa, Y., Hosseini, M., Nabavi, S.N. (2013). Assessment of heavy 
metal concentration (Fe, Ni, Cu and Hg) in sediment from north of Persian Gulf. 
Mahshahr Coast. World Appl Sci J. 28, 718–721. 

[15] Sun, Z.H., Xie, X.D., Wang, P., Hu, Y.N., Cheng, H.F. (2018). Heavy metal 
pollution caused by small-scale metal ore mining activities: a case study from a 
polymetallic mine in South China. Sci. Total Environ. 639, 217–227. 

[16] Torrente, M.M., Milia, A., Bellucci, F., Rolandi, G. (2010). Extensional tectonics in 
the Campania Volcanic Zone (eastern Tyrrhenian Sea, Italy): new insights into 
relationship between faulting and ignimbrite eruptions. Boll. Soc. geol. ital., 129, 
297–315, doi:10.3301/IJG.2010.07. 

[17] Wei X., Han L., Gao B., Zhou H., Lu J., Wan X. (2016). Distribution, 
bioavailability, and potential risk assessment of the metals in tributary sediments of 
Three Gorges Reservoir: the impact of water impoundment. Ecol. Indic. 61, 667-675.  


	title page
	copyright page
	index of papers
	Fabrizio Benincasa, Matteo De Vincenzi, Gianni Fasano, Alexander von Humboldt, da 250 anni il teorizzatore dello studio interdisciplinare dell’ambiente, pp. 21-XXXIII, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.01
	Giovanna Cera, Understanding the settlement dynamics of the Ionian coastal area of Salento (Puglia, Southern Italy): the contribution of new archeological data from the fortified Messapian centre at Li Schiavoni, pp. 45-16, © 2020 Author(s), CC BY 4.0 Int
	Virginia Coletta, Paolo Allasia, Alessandra Bonazza, Alessandro Ciarravano, Stefano Federico, Davide Notti, Fernanda Prestileo, Rosa Claudia Torcasio, Mattia Crespi, Stefano Dietrich, Pyrgi: analysis of possible climatic effects on a coastal archaeologica
	Luigi Corniello, Andronira Burda, Adriana Trematerra, Davide Carleo, Angelo De Cicco, Martina Gargiulo, Fabiana Guerriero, Gennaro Pio Lento, The monastic heritage in the Saronic gulf (Greece). Architectural and environmental surveys of the architecture a
	Maria Carla de Francesco, Mauro Zappalorto, Diana de Francesco, Massimo Mangifesta, Angela Faraone, Maurizio Paluzzi, Claudia Minciarelli, Giulio Tatasciore, Andrea R. Natale, Archeological findings of ancient harbor in the pilot site of Interreg Adrion A
	Fabio Fabrizio, Il parco archeologico di Saturo (Leporano-TA) millenni di storia, decenni di incuria, pp. 85-57, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.06
	Ivan Ferrari, Aurora Quarta, San Cataldo (Lecce, Italy): The Historical Evolution Of The Coastal Landscape, pp. 96-68, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.07
	Mauro Fontana, Another Sicily, tuna-fishing structures and landscape: a diachronic and contemporary photographic journey along the Sicilian western coast, pp. 107-78, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.08
	Gianluca Grigatti, Pier Paolo Peruccio, Il design sistemico per la valorizzazione del patrimonio faristico italiano, pp. 117-84, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.09
	Antonietta Ivona, Coastal Heritage and Territorial Signs, pp. 123-94, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.10
	Ricardo Martín, Víctor Yepes, Alejandro Grindlay, Discovering the marina’s cultural heritage and cultural landscape, pp. 133-104, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.11
	Isabella Palano, Andrea del Corona, Laura Montioni, Francesca Pichi, Matteo Scamporrino, Strategic Planning Document of Port Authority System, a new City-Ports agreement: the case of Northern Tyrrhenian Sea AdSP, pp. 143-116, © 2020 Author(s), CC BY 4.0 I
	Alessandro Pellegrini, Alessandro Asta, Evolution of the coastal landscape in eastern Veneto: new data from preventive archaeology; Il parco archeologico di Saturo (Leporano-TA) millenni di storia, decenni di incuria, pp. 155-126, © 2020 Author(s), CC BY 
	Patrizia Tartara, Along the Caeretan coast and forward on, pp. 165-136, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.14
	Simon Luca Trigona, Archeologia subacquea in Liguria: un progetto integrato per la tutela e la valorizzazione, pp. 175-146, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.15
	Altavilla S., Caligiore A., Ceccarelli J., Corrente. G., Galeano F., Pappacena G., Pisconti M., Petrillo A., Rottino F., Puri P., Scatigna G., Simione F., Sinesi T., Spaccavento G., Ubaldi C., Environmental Training of the Italian Coast Guard Between Trad
	Thomas Bisiani, Matteo Savron, New Scenarios for a Development between Infrastructures and Innovation, pp. 202-173, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.17
	Alessandra Casu, Jlenia Zaccagna, New Features of the rivershore: climate change and new relations between town and water, pp. 212-182, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.18
	Alberta Cazzani, Stefano Barontini, Lake Garda lemon houses: a mediterranean landscape in an internal lake, pp. 221-193, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.19
	Corinne Corbau, Massimo Contini, Vittorio Gazale, Alexandre Lazarou, Umberto Simeoni, Donatella Carboni, Distribuzione del marine litter nelle spiagge della Sardegna: il caso di Cala dei Ponzesi e di Cala Spalmatore nell’isola dell’Asinara, pp. 232-213, ©
	Damiano De Marchi, Mirko Lalli, Alessandro Mancini, Monitoring online perception of environmental issues on coasts of Sicily, pp. 252-218, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.21
	Federica Epifani, Fabio Pollice, Stabilimenti balneari come presidi ambientali. Verso la multifunzionalità dei servizi di balneazione. Alcune riflessioni a partire dal progetto Interreg RE.CO.RD., pp. 257-228, © 2020 Author(s), CC BY 4.0 International, DO
	Maria Antonietta Esposito, Filippo Bosi, LaCoast Atlas: a consistent database to support sustainable coastal zone management, pp. 267-241, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.23
	Adriana Ghersi, Capo Mele: a story-telling experimental beach in Laigueglia (sv)., pp. 280-249, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.24
	Gabriella Nora Maria Giudici, Ferdinando Jannuzzi, Salvatore Patrizio, Fabrizio Pisani Massamormile, The coastal lakes of Campi Flegrei: between biodiversity and anthropization, pp. 288-258, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5
	Ilaria Lolli, The management of dredged materials: the «long and winding road» from waste to resource, pp. 297-269, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.26
	Giuseppe Mazzeo, Domitian Coast. Rehabilitation’ outlooks of the Northern coast of Campania, pp. 308-279, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.27
	Laura Montioni, Andrea Del Corona, Isabella Palano, Francesca Pichi, Matteo Scamporrino, Evaluation and monitoring of the Livorno‘s Fossi System, pp. 318-288, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.28
	Andrea Marçel Pidalà, Le coste dei Nebrodi tra mosaico paesaggistico, beni culturali e criticità complesse. Visioni e Scenari Strategici progettuali nel paradigma della sostenibiltà, pp. 327-298, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978
	Maria Russo, Salerno: il porto e le metamorfosi del waterfront, pp. 337-308, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.30
	Salaün Jessica, Pioch Sylvain, Dauvin Jean-Claude, Artificial reef along theFrench Mediterranean coastline: toward innovative integrated biodiversity management, pp. 347-315, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.31
	Claudio Saragosa, Michela Chiti, Spatial configurations and flows in the morphogenetic processes of settlements. A planning experience on the Tuscan coast., pp. 354-325, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.32
	Matteo Scamporrino, View management in city-port landscapes. Livorno applicative experience, pp. 364-337, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.33
	Giuseppe Tagarelli, Nicola Cantasano, Tommaso Caloiero, Gaetano Pellicone, Integrated Coastal Zone Management of Natura 2000 and cultural heritage sites in Calabrian coastal landscape (Southern Italy), pp. 376-347, © 2020 Author(s), CC BY 4.0 Internationa
	Adriano Venudo, Valentina Rodani, Valentina Devescovi, Lagoon scenarios for the Bassa Friulana plain: a flooding archipelago, pp. 386-362, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.35
	Francesco Zullo, Lorena Fiorini, Alessandro Marucci, Bernardino Romano, Analysis of the theoretical settlement scenario implemented by the municipal plans. the case study of the Romagna coast municipalities, pp. 401-374, © 2020 Author(s), CC BY 4.0 Intern
	Roberto Bedini, Paolo Colantoni, Christine Pergent-Martini, Coastal erosion in the Gulf of Follonica and Baratti and coastal defense methods, pp. 417-384, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.37
	Özlem Bulkan, Burak Yalamaz, M.Namık Cagatay, A Sedimentological Pattern of a Coastal Transitional Environment: from the Eastern Mediterranean Sea Shoreline Through the Lake Bafa, pp. 423-391, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88
	Di Leo A., Giandomenico S., Spada L., Cardellicchio N., Buonocunto F.P., Esposito E., Ferraro L., Giordano L., Milia A., Violante C., The offshore environmental impact by Sarno river in Naples bay (South-West Italy), pp. 430-401, © 2020 Author(s), CC BY 4
	Michele Di Natale, Stefania Di Ronza, Caterina Eramo, Water Circulation in Coastal Marine Areas - Case Studies, pp. 440-411, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.40
	Paula Gomes da Silva, Anne-Laure Beck, Jara Martinez Sanchez, Raul Medina Santamaria, Martin Jones, Amine Taji, Advances on coastal erosion assessment from satellite earth observations: exploring the use of Sentinel products along with very high resolutio
	Ismahane Kadri, Farid Atroune, Diachronic Evolution of the Coastline of Bordj El Kiffane (Algiers, Algeria) in Absence and Presence of Coastal Protection Structures, pp. 460-431, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.42
	Isabel López, José I. Pagán, Antonio J. Tenza-Abril, Luis Aragonés, Luis Bañón, Relationship between shoreline evolution and sediment wear, pp. 470-440, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.43
	José Ignacio Pagán, Isabel López, Luis Aragonés, Antonio J. Tenza-Abril, Experiences with beach nourishments on the coast of Alicante, Spain, pp. 479-450, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.44
	Giuseppe Piccioli-Resta, Sergio Fai, Andrea Picciolo, Drone remote sensing for coastal habitats protection, pp. 489-461, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.45
	Kristina Pikelj, Nina Furčić, Impact of cliff erosion on marine sediment composition - indication of local coastline evolution (Vrgada Island, Croatia), pp. 500-468, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.46
	Barış Akçalı, Ergün Taşkın, Gökhan Kaman, Alper Evcen, Hayati Çalık, Onur Akyol, Posidonia Oceanica Monitoring System on the Coast of Aegean Sea of Turkey, pp. 513-482, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.47
	Leonardo Beccarisi, Cosimo Gaspare Giannuzzi, Giorgio D’Andria, Marco Greco, Habitat and flora monitoring in the Regional Nature Reserve of “Palude del Conte e Duna Costiera di Porto Cesareo” (Puglia, Italy), pp. 521-491, © 2020 Author(s), CC BY 4.0 Inter
	Roberto Bedini, Marco Bedini, Elisa Salvadori, A new transplanting method of Posidonia oceanica(Linnaeus) Delile, 1813 plants, pp. 530-500, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.49
	Andrea Francesca Bellia, Julian Evans, Sandro Lanfranco, A Drone’s Eye View: A Preliminary Assessment of the Efficiency of Drones in Mapping Shallow-Water Benthic Assemblages, pp. 539-509, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-551
	Giancarlo Bellissimo, Benedetto Sirchia, Vincenzo Ruvolo, Monitoring of Posidonia oceanica meadows in the Sicilian coasts under the Water Framework Directive (WFD), pp. 548-518, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.51
	Giancarlo Bellissimo, Benedetto Sirchia, Vincenzo Ruvolo, Assessment of the ecological status of Sicilian coastal waters according to a macroalgae based index (CARLIT), pp. 557-528, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1
	Maria Carla de Francesco, Igino Chiuchiarelli, Ludovico Frate, Maria Laura Carranza, Tommaso Pagliani, Angela Stanisci, Towards new marine-coastal Natura 2000 sites in the central Adriatic Sea., pp. 567-539, © 2020 Author(s), CC BY 4.0 International, DOI 
	Halyna Humeniuk, Olena Voloshyn, Volodymyr Voloshyn, Seasonal Dynamics of Cadmium and Plumbum in the Turiya and Pripyat Rivers, pp. 578-546, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.54
	Hajar Idmoussi, Laila Somoue, Karim Hilmi, Omar Ettahiri, Tarik Baibai, Ahmed Makaoui, Ahmed Errhif, Phytoplankton assemblage Characterization along the Mediterranean coast of Morocco during autumn, pp. 585-556, © 2020 Author(s), CC BY 4.0 International, 
	Carla Ippoliti, Susanna Tora, Carla Giansante, Romolo Salini, Federico Filipponi, Emanuela Scamosci, Massimo Petrini, Nicola Di Deo, Annamaria Conte, Sentinel-2 e campionamenti in situ per il monitoraggio delle acque marine dell’Abruzzo: primi risultati, 
	Maxence Morel, Blandine Lapierre, Alice Goossens, Eva Dieudonné, Philippe Lenfant, Lauriane Vasseur, Virginie Hartmann, Marion Verdoit-Jarraya, Métiers, effort and catches of a Mediterranean small-scale coastal fishery: the case of the gulf of Lion Marine
	F.V. Romano, V. Scalcione, P. D’Antonio, C. D’Antonio, E. Lacetra, Precision agriculture and conservation of coastal landscapes, pp. 618-585, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.58
	Cristina Rugge, Giulio Ciccarese, Antonio Longo, Salvatore Petrachi, Marco Marcello Niceta Potì, Interventi di tutela e valorizzazione della biodiversità del SIC ”Torre dell’Orso”- IT 9150004., pp. 624-596, © 2020 Author(s), CC BY 4.0 International, DOI 1
	Domenico Sgambati, Erica Moura, Ala Eddine Said, Laura Rueda, Etienne Hoarau, Lidija Pribelja, Daniels Kļaviņš, Alba Fagnano, Antonella de Angelis, Antonino Miccio, Monitoraggio, conservazione e informazione nella Baia Di Ieranto: un modello circolare per
	Maurizio Simeone, Marco Solano, Paola Masucci, Silvia Mecca, Eliana Barra, 5 anni di monitoraggio, controllo e prevenzione della pesca illegale nel Parco Sommerso di Gaiola (Golfo di Napoli), pp. 648-619, © 2020 Author(s), CC BY 4.0 International, DOI 10.
	Rossella Stocco, Laura Pirrera, Emilio Cellini, L’applicazione di tecniche innovative nel monitoraggio costiero degli habitat prioritari, pp. 658-631, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.62
	Ergün Taşkın, İbrahim Tan, Orkide Minareci, Ersin Minareci, Hakan Atabay, Çolpan Polat-Beken, The Pressures and the Ecological Quality Status of the Marmara Sea (Turkey) by Using Marine Macroalgae and Angiosperms, pp. 670-638, © 2020 Author(s), CC BY 4.0 
	Andrea Bono, Martino Marini, Renewable power sources in coastal areas. A viability assessment in the scope of needs and regulations, pp. 683-655, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.64
	Antonietta Cioffi, Fedele Cuculo, Lucia Di Nucci, Gianmarco Orlando, The economic-environmental impact analysis in the choice of the management of the dredging materials od a port basin in relation to the classification and the quality of the same: the ex
	Daniele Colarossi, Paolo Principi, Feasibility study of a cold ironing system and district heating in port area, pp. 704-675, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.66
	Matteo De Vincenzi, Gianni Fasano, Monitoring coastal areas: a brief history of measuring instruments for solar radiation, pp. 714-687, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.67
	Annalisa Di Cicco, Remika Gupana, Alexander Damm, Simone Colella, Federico Angelini, Luca Fiorani, Florinda Artuso, Vittorio Ernesto Brando, Antonia Lai, Andrea Genangeli, Franco Miglietta, Rosalia Santoleri., “Flex 2018” Cruise: an opportunity to assess 
	Julie Droit, Areening areas in marinas, anchorages, and private shipyards. Status of implementation of the MSFD measure, pp. 736-704, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.69
	Federico Figueredo, Federico Girolametti, Silvia Illuminati, Cristina Truzzi, Anna Annibaldi, Sabina Susmel, Electrochemical phosphate detection in oligotrophic seawater with a stand-alone plastic electrode, pp. 743-712, © 2020 Author(s), CC BY 4.0 Intern
	Nicola Ghirardi, Mariano Bresciani, Giulia Luciani, Gianfranco Fornaro, Virginia Zamparelli, Francesca De Santi, Giacomo De Carolis, Claudia Giardino, Mapping of the risk of coastal erosion for two case studies: Pianosa island (Tuscany) and Piscinas (Sard
	Pierfranco Ventura, Manlio Palmarocchi, New coastal protection and sea energy production, pp. 761-735, © 2020 Author(s), CC BY 4.0 International, DOI 10.36253/978-88-5518-147-1.72

