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Abstract – Surface sediment along the carbonate-bordered eastern Adriatic is highly 
carbonaceous material, composed largely of biogenic skeletal material. Local outcrops of 
soft-rock material such as Eocene flysch and Pleistocene sandstones may locally change the 
composition of the surface sediment cover. Highly erosive coastal cliff developed in 
Pleistocene sediments on the Vrgada Island gave rise to the idea that local seabed surface 
sediment may reflect the composition of the cliff sediment. 

Preliminary results of sedimentological analyses showed that sediment samples 
collected on both sides of the cliff contain material eroded mostly from the eastern side of 
the cliff. Subsequent longshore drift caused by dominant waves likely sort fallen material, 
transporting its finer fractions to the northern side and further into the sea. 
 

 
Introduction 
 
Eastern Adriatic coast is a primary karstic transgressive coast, mostly built of 

Mesozoic carbonates (over the 90 % of the coast length). Eocene flysch is represented by 
approx. 6 % in length, while other usual younger soft rocks are Quaternary clastics [1]. 
Surface seabed sediment along the eastern Adriatic coast is mainly composed of mixed 
carbonate-siliciclastic sandy sediment, where carbonates are generally of biogenic origin. 
Biogenic particles originate from a typical temperate assemblage of carbonate secreting 
marine invertebrate, with molluscs, foraminifera, bryozoans and red calcareous algae being 
the most common [3, 4]. The deposition of recent biogenic carbonates is enabled due to the 
scarce terrigenous supply resulting from the karstic relief on which poor network of karstic 
rivers has been developed. Their sediment input is low, and sediment material supplied to the 
sea usually remains at river mouths. The exception is the Neretva River, an allogenic karstic 
river which discharges a large quantity of particulate sediment into the Adriatic compared to 
other Croatian coastal rivers.  

In general, the mineral composition of the non-carbonate component in the surface 
sediment points to the Eocene flysch as one of the main sources of the siliciclastic material. 
Flysch outcrops are being eroded in the coastal zone by the denudation processes and wave 
abrasion, while surface flysch lithology underlying karstic river beds contribute to its particle 
load. According to [3], much of the siliciclastic component has been found in very fine sand 
and mud fractions. Locally, other types of lithologies such as Pliocene and Pleistocene sands 
and sandstones may affect the composition of surface seabed sediment. One such example is 
deposit sequence on the Vrgada Island situated in the middle of the Croatian coast (Fig. 1). 
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Figure 1 - Location map of the Vrgada Island along the Eastern Adriatic coast. 

 
 
Vrgada Island is composed mostly of Cretaceous limestones, however, in its NW 

part Pleistocene sediments crop out in several places [4, 5, 6]. The most attractive appearance 
of this soft-rock depositional succession is the coastal cliff (Fig. 2). Together with beaches 
and other typical coastal processes, cliffs are rare forms along the Eastern Adriatic, due to 
the prevailing carbonate lithology along the coast. Thus, it is expected that local erosion of 
soft-rock cliffs may influence the composition of the surface marine sediment.  

The aim of this work is to examine this claim trough classical sedimentological 
analyses of marine sediment. Furthermore, it is expected that results of sediment 
characteristics may point to the direction of sediment transport along the coast, in front of 
each cliff side. 
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Study site 
 
The ~15 m thick soft-rock depositional Pleistocene succession on the Vrgada Island 

is a triangle-shaped coastal cliff subjected to the coastal erosion (Fig. 2). The evidence of 
ongoing coastal erosion is especially visible on its eastern side in form of weathered material 
on the cliff toe, numerous vertical cracks (observed during the fieldwork), and trees with bare 
and exposed roots. Its eastern sub-vertical side is exposed to waves of two most dominating 
winds: Bura (Bora) and Jugo (Sirocco) and, as shown on Fig. 2.  

The northern part is less steep and overgrown with pine trees, so the true cliff form 
is partially hidden (Fig. 2). This section of the coast experiences mild north-western wind 
(Maestral) operating mostly during the summer. Both sides of the cliff are fronted by the 
narrow sandy beach, a rare type of the beach along the Croatian coast. 

 
Figure 2 - Eroding coastal cliff on the Vrgada Island; view from east (left photo) and from 
north (right photo). 

 
 
Materials and methods 
 
In total, ten surface marine sediment was collected along two profiles, almost 

perpendicular to both sides of cliff faces: six on the eastern and four on the northern side, 
following the depth gradient up to 25 m (Fig. 3).  

Sediment samples were dried, weighed, and wet sieved using the 7 standard sieves 
of 1 mesh phi. Sedigraph was used to analyze fractions < 0.063 mm. Sediment classification 
was done after [7]. Carbonate content was calculated according to the volumetric 
measurement of CO2 evolved after each sample being treated by 1:1 diluted HCl acid, using 
the Scheibler apparatus.  

Coarse-grained fractions (gravel to very fine sand) of each sediment were examined 
using a stereomicroscope for quantitative identification of marine skeletal grains and grains 
supplied after cliff erosion. 
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Figure 3 - Locations of sediment sampling along both profiles. Uvala = bay. 

 
 
Results 
 
All relevant results are shown in Table 1. Six samples on the eastern side were 

characterized as sands: the first two collected closest to the cliff (S07 and S08) are gravelly 
sands with the mean size of 608 and 705 µm, respectively, while the rest are gravelly muddy 
sands, with Mz varying between 157 and 240 µm. Their carbonate content ranged between 
78 % and 88 % with no obvious trend observed. Microscopic examination showed that the 
shallowest three samples (S07-S09) contained a higher amount of coarse grains resulting from 
cliff erosion, while the other three (S10-S12) contained mostly marine carbonaceous sediment.  

Table 1 - Surface sediment characteristics. 
Sample: Sediment type (after Folk, 1954): Carbonate content (%): 

S07 gravelly sand 78 
S08 gravelly sand 84 
S09 gravelly muddy sand 80 
S10 gravelly muddy sand 82 
S11 gravelly muddy sand 80 
S12 gravelly muddy sand 79 
S13 gravelly muddy sand 35 
S14 gravelly muddy sand 51 
S15 gravelly mud 47 
S15a gravelly mud 38 



466 

Samples collected on the northern side of the cliff are more fine-grained than the 
previous ones; they are characterized as gravelly-muddy sands (S13 and S14) with Mz of 
60 µm and 97 µm respectively, and gravelly muds (S15 and S15a) with Mz of 43 and 28 µm 
respectively. Their carbonate share was consistently lower (35÷52 %) compared to samples 
along the eastern profile. Microscopic examination showed the dominance of particles 
derived from the cliff, and in many cases, quartz recognized as dominant. 

 
 
Discussion 
 
Cliff on the Vrgada Island is a rare example of cliffs in soft rocks along the Eastern 

Adriatic Coast. According to [4], much of the siliciclastic material forming the cliff was 
supplied from the Eocene flysch basins in the hinterland. There is also an indication that some 
of the material probably deposited from volcanic eruptions during Pleistocene. Soft-rock 
cliffs are more prone to weathering and slope processes in general, compared to tectonic cliffs 
in carbonates, characteristic of southern coasts of many Croatian islands [1]. 

Both sides of the cliff are fronted by a sandy beach. This sandy character is less 
obvious along the eastern part due to the material constantly falling from the cliff; thus, the 
beach along the eastern side contains more gravel. The shallowest two samples S07 and S08 
on the eastern part are at the same time and coarsest samples in the set. Much of these 
fractions contained coarse-grained material fallen from the cliff, as shown by microscopic 
examination. However, their carbonate content is rather high (Table 1), higher compared to 
the average of 61 % for the surface sediment of the Eastern Adriatic given by [1]. The amount 
of carbonate in these coarse fractions are the results of more resistant tube-like carbonate 
concretions [4]. Moreover, the shallowest samples are constantly reworked by waves, 
therefore, their coarseness is probably a result of the wave action. Sample S09 showed 
approx. the same quantity of cliff and marine material, while in samples S10-S12 marine 
component dominates. 

Beach on the northern side shows its truly sandy character, without gravitationally 
lowered material, as can be seen in the Fig. 2. Marine sediment samples follow the same 
pattern: they contain less gravel and more fine sand and mud, mostly silt (not shown in Table 
1!). Carbonate component in these samples are much lower (sometimes up to 50 % lower; 
Table 1) compared to samples from the eastern side, and is lower than 61 %, the average for 
the Eastern Adriatic [2]. As shown by [2] and [3], much of the fine sand and silt fractions 
along the Eastern Adriatic generally contain a higher amount of quartz grains. Therefore, it 
is likely that sediment samples along the northern profile off the northern side of the Vrgada 
cliff collect more quartz grains, as confirmed by the microscopic examination. In general, 
preliminary results of classical sedimentological analyses presented here showed that there 
are differences in sediment composition between two seabed sections in front of the two cliff 
sides on the Vrgada Island. 

Considering a higher carbonate content and overall coarseness of the sediment, one 
could conclude that the sediment in front of the eastern part of the Vrgada cliff is a typical 
highly carbonaceous and coarse eastern Adriatic seabed cover, described by [2]. However, 
the fact is that the higher coarseness degree and higher carbonate amount, in this case, result 
from the material fallen from the cliff, where material kept in surface sediment is largely 
composed of cliff carbonate concretions. On the other hand, material deposited in front of 
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the northern cliff segment (more protected from strong winds and waves, and covered by 
vegetation) was much more affected by the material eroded from the cliff, containing less 
carbonates and more quartz grains derived from the cliff. The mechanism of such differences 
in sediment composition and sediment distribution has been ascribed to the joint action of 
intensive cliff erosion on the eastern side and north-westward longshore drift caused by 
dominant waves. Waves approaching from the east are induced by Bura and Jugo, both 
typical for the winter season. Besides wave action during which wave notches may develop 
(as observed during winter fieldwork), the occurrence of Bura gusts approaching the cliff 
face almost in shore-normal direction may mimic hammer beat along with a beat sound 
effect. This action weakens segment by segment of the cliff face, accelerating its erosion. 
The synergy of such events with before mentioned wave action, usual slope processes, and 
natural affinity of soft rocks to be mechanically eroded may lead to the massive cliff erosion 
observed in the case of Vrgada Island.  

Once eroded, material from the cliff is being sorted along the eastern side, leaving 
generally coarse-grained fraction on the beach and on the shoreface. Fine-grained fraction on 
the other hand is being transported further and eventually distributed along the northern side 
of the cliff. Indeed, as shown in the Fig. 2, beach on the northern side of the cliff is mostly 
covered by sand. Since being fine-grained, this sand may easily be withdrawn into the sea 
and finally be deposited on the seabed. However, in order to corroborate this hypothesis, 
additional measurements focused on the beach morphology and beach dynamics are currently 
being conducted. 

Acknowledgements 

We thank Stipe Muslim for all the help during the fieldwork and Robert Košćal for 
technical support during drawing preparation. 

References 

[1] Pikelj, K., Juračić, M. (2013) - Eastern Adriatic Coast (EAC): geomorphology and 
coastal vulnerability of a Karstic Coast. J. Coastal Res. 29 (4), 944–957. 

[2] Pikelj, K. (2010) - Composition and origin of seabed sediments of the eastern part of 
the Adriatic Sea (in Croatian). Unpublished Ph.D. Thesis, University of Zagreb, p. 239. 

[3] Pikelj, K., Jakšić, L., Aščić, Š., Juračić, M. (2016) - Characterization of the fine-
grained fraction in the surface sediment of the eastern Adriatic channel areas. Acta 
Adriat. 57, 195–208. 

[4] Banak, A., Pikelj, K., Lužar-Oberiter B., Kordić, B. (2020) - Sedimentary record of 
Pleistocene aeolian - alluvial deposits on Vrgada island (eastern Adriatic coast, 
Croatia). Submitted  

[5] Mamužić, P., Nedela-Devide, D. (1963) - Basic Geological Map of SFRY: Sheet 
Biograd, scale 1:100 000 (K33-7). Institut za geološka istraživanja; Savezni geološki 
zavod, Beograd, 1 sheet. 



468 

[6] Mamužić, P. (1962-1965) - Basic Geological Map of SFRY: Sheet Šibenik, scale 
1:100 000 (K33-8). Institut za geološka istraživanja; Savezni geološki zavod, 
Beograd, 1 sheet. 

[7] Folk, R. L. (1954) - The distinction between grain size and mineral composition in 
sedimentary rock nomenclature. J. Geol. 62, 344-356. 


	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

