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Monitoring the presence of marine litter is a necessary part to assess the extent and potential impact to 

devise appropriate methods to mitigate the entry of litter into the sea. Collecting data on marine litter 

from beaches provides information on the quantities, trends, and sources of marine litter. This 

information can be used to guide effective mitigation measures and to test the effectiveness of existing 

laws and regulations.  

Recent research in the world indicates the special sensitivity of seabirds due to the possibility of 

consuming or becoming entangled in marine litter. The project is aimed to determine the amount and 

composition of litter floating on the sea surface located on beaches within the project area that are 

important for nesting and feeding shearwater: yelkouan and Scopoli’s shearwater, and Audouin’s gull. 

Shearwaters can be particularly sensitive due to surface feeding, poor regurgitation capacity, and lower 

gastric volume. 

 

During monitoring of marine litter in the Lastovo Islands Nature Park, the following parameters were 

monitored: the amount and composition of litter deposited on the beach and the quantity and 

composition of litter on the sea surface. Monitoring was conducted in October 2019, May and October 

2020, and May 2021, on the beaches of Kremena, Saplun, and Sito and on the sea surface around the 

coast of the Park. The default methodology from the DefishGear project was taken over for monitoring 

the marine litter deposited on the beaches and the sea surface within the Park. Litter collected on the 

beaches was classified according to the appropriate categories prescribed in the document "Beach 

Litter Monitoring Sheet" 1 and "Floating litter monitoring methodology" 2 whose applicability on our coast 

was tested in the field through the project DeFishGear3. Selected monitoring sites must be a minimum 

of 100 meters in length with a slope of a minimum of 1,5 to a maximum of 4,5 degrees, open to the sea 

without natural or man-made obstacles, accessible throughout the year, and ideally exempt from any 

cleaning. In the area of the Park, the beaches of Kremena, Saplun, and Sito meet these criteria. 

 

Marine debris deposited on the beaches was collected and determined by a given transect. All objects 

of anthropogenic origin larger than 2,5 cm were recorded in the project given form. The items are 

classified into 8 basic categories (artificial polymeric materials - plastic and styrofoam, rubber, textiles, 

paper and cardboard, processed wood, metal, glass and ceramics, and unidentified materials and 

chemicals). Each category is further expanded with a range of the most common items that can be found 

on beaches. The total amount of litter collected on all beaches planned for monitoring was analyzed in 

detail at the qualitative-quantitative level. Each individually collected item was determined its belonging 

to the appropriate category of materials, and within that its number and mass were determined. 

 

During the monitoring of the amount and composition of marine litter deposited on the beach a total of 

42.047 different items of marine litter were recorded, classified, and removed. The total mass of collected 

litter was 745,70 kg, where the largest share in the mass was the category of Artificial polymeric materials 

 
1 Vlachogianni T. (2015a): Methodology for Monitoring Marine Litter on Beaches Macro-Debris (>2.5cm). The 
DeFishGear Project. Pp. 15. 
2 Vlachogianni T. (2015b): Methodology for Monitoring Marine Litter on the Sea Surface, Visual observation. 
The DeFishGear Project. Pp. 4. 
3 Vlachogianni T, Zeri C, Ronchi F, Fortibuoni T, Anastasopoulou A. (2016): Marine Litter Assessment in the 
Adriatic and Ionian Seas. The DeFishGear Project. Pp. 158. 
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with 55,54% (414,23 kg), followed by treated wood with 33,17% (251,43 kg). The remaining 12% are the 

remaining categories of marine litter. A trend of an overall increase in the accumulation of marine litter 

on monitored beaches was observed, especially during May on Sito beach. The largest number of items 

flooded on the beaches was recorded on Sito beach (20.468), followed by Saplun beach (10.901), and 

slightly smaller on Kremena beach (10.678). The number of collected litter items at all locations shows 

significant seasonal oscillations. During the monitoring in the spring part of the year, 12.932 or 13.545 

items were collected, while at the same locations in the autumn part of the year 7.420 or 8.142 items of 

marine litter were collected. That is, in the same part of the year, the total number of collected litter items 

was similar. The largest seasonal deviation was recorded at the Sito locations, where a significant 

increase in marine litter intake was recorded, despite previously performed cleaning actions. 

In all researched areas, the largest share of recorded objects consists of artificial polymeric materials 

(plastics) with 94,94%. The significant predominance of plastic among the collected items indicates that 

most of the items floated to this area were carried by surface sea currents and wind. The second most 

common category is glass / ceramics (2,32%), followed by the categories of treated wood (1,56%), metal 

(0,45%), rubber items (0,44%), paper (0,17%), and unidentified and / or chemicals (0,12%). Of the total 

recorded items, only 0,02% were textiles. Many items found on the monitored beaches were primarily 

related to broken pieces of polystyrene, and items of thin plastic that could not be determined by the 

source, and plastic caps and lids from beverages classified in plastic food packaging, and plastic bags 

and plastic foil. 

Analyzing the litter deposited on the beaches according to the number, it was determined that the most 

common items found were Pieces of polystyrene in the size category 2,5 - 50 cm, which accounted for 

27,83% (11.705 items) of total litter, followed by category, Pieces of plastic 2,5 - 50 cm with 10,50% 

(4.417 items), Plastic stoppers and lids from drinks with 6,74% (2.837 items), and the category, Plastic 

bags with 5,91%, or 2.486 total collected items. 

According to previously defined potential sources of collected litter, the analysis indicated that most can 

be related to fisheries and mariculture (31,19%), given the large number of recorded items used in these 

activities (polystyrene packaging for fish packaging, shellfish nets). Other important sources are followed 

by tourism and recreational activities (19,90%), and an unknown source (10,50%) given the significant 

amounts of plastic items. The remaining 38,41% is estimated on the other sources. 

Beach cleanliness was assessed based on the Clean Coast Index (CCI) as a recommendation for a 

coastal cleanliness assessment tool that measures plastic litter as an indicator of beach cleanliness, both 

seasonally and overall. According to this index, Saplun and Sito beaches are classified as "very dirty" 

with very high index values, while Kremena beach is also classified as "very dirty", but on the border of 

values with "dirty". 

Monitoring of the quantities and composition of marine litter on the sea surface was done by visual 

observation, from the vessel, at a speed of about 3 knots. At 2 locations on the sea with 5 transects 1 

NM away from the shore, while the width of the observation transect is 10 m, which is enough to observe 

floating debris ranging from 2,5 cm to 50 m. The length of the transect corresponded to 1 hour of 

observation. The direction of observation was perpendicular to the direction of movement of the vessel. 

Each observed item is entered in a list containing the main categories and items of litter.  

Floating litter is determined based on the affiliation or type of recorded material and its size. A total of 

836 different floating debris items were identified. Plastic is the most common category of floating litter, 

both at individual stations and in the total share with 95,93%, followed by paper and processed wood 
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with a significantly lower share with 1,07%, metal with 0,95%, and rubber with 0,35%, indeterminate with 

0,23% and glass with 0,11% of the total share at all stations. 

According to individual categories, the most common is Pieces of plastic 2,5 cm><50 cm with 18,42%, 

followed by Plastic shopping bags with 16,02%, and Pieces of polystyrene 2,5 cm><50 cm with 12,32 % 

and Polyurethane Granules <5 mm with 11,96%. Concerning the more important potential sources of 

recorded litter, it is estimated that 62,57% can be associated with fisheries and mariculture, 17,44% with 

coastal activities, while 7,27% is of an unknown source. 

The predominance of these subcategories of litter indicates the fact that plastic is retained in the sea for 

a long time and over time is crushed into smaller pieces that continue their long journey. The results 

obtained after the research provide a clearer picture of the quantities, composition, and potential sources 

of marine litter, but also provide a strategic contribution to the future coordination, harmonization, and 

standardization of marine litter monitoring at the national level. 

Discovering the source, i.e., the economic sector or human activity from which it originates is crucial for 

determining targeted measures to combat marine litter and ensure good environmental status. The 

Lastovo archipelago is mainly the "final stop" for marine litter carried from other areas by winds and sea 

currents. However, part of the litter in the sea comes from the island itself, a dysfunctional local waste 

collection and disposal system, an unregulated landfill from which wind and rain disperse waste into the 

surrounding sea, and irresponsible behavior of individuals. The largest share of recorded marine litter is 

plastic, which according to other research is also the biggest problem for seabirds. An additional 

potential problem observed during the research is organic waste from local restaurants, which is 

inadequately disposed of and contributes to the spread of the population of rats that are endangering 

eggs and young birds. Untreated landfills and food availability are also helping to expand the population 

of the blue-headed gull, which also has a negative effect on seabird nesting. The most important local 

measures to reduce the impact on seabirds are regular cleaning of the seashore, improvement of the 

waste collection and disposal system on the island, rehabilitation of the local landfill, encouragement to 

avoid the sale, distribution, and use of disposable plastic products. A significant part of the recorded 

marine litter comes from fisheries and mariculture, so it is necessary to advocate national measures to 

reduce this litter. In order to determine more clearly the direct impact of litter on local seabird 

populations, it is necessary to develop systems for monitoring plastic litter near nests and dead birds 

found in the stomachs. To monitor the effectiveness of national and local measures to reduce marine 

litter, it is necessary to continue the program of monitoring (monitoring) marine litter, especially on 

beaches, which will determine seasonal fluctuations in the amount and composition of marine litter as 

well as relevant spatial and temporal trends. It is proposed to include in the monitoring program simple 

analyzes of litter collected during sea and submarine cleaning actions. 

 


