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Beach macrolitter 

33% 

6% 

4% 
0% 

57% 

Macrolitter uses 

SHORELINE, TOURISM AND RECREATIONAL 
ACTIVITIES 
FISHERIES & AQUACULTURE 

SANITARY & SEWAGE RELATED 

SHIPPING 

FLY-TIPPING 

MEDICAL RELATED 

32% 

63% 

5% 

Macrolitter composition 

SUPs % 

NON-SUPs % 

NON-PLASTICS 
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Plastic pieces 2.5 cm > < 50cm 

Plastic caps/lids from drinks 

Sheets, industrial packaging, plastic sheeting 

Food containers incl. fast food containers 

Cotton bud sticks 

Glass or ceramic fragments >2.5cm 

Other plastic/polystyrene items (identifiable) 

Nets and pieces of net < 50 cm 

Foam sponge 

Straws and stirrers 

N°. items 

Top 10 items 

Sampling period 
-12 sites in summer 2019  
- 8 sites in summer 2020 



Beach macrolitter 

nMDS similarity item characteristics from sediment samples : A) size, B) colour, C) type 
and D) polymer. Bubble size represents items/kg d.w. sediment from each of the 
sampled sediment. 

Contribution of plastic items in sediment samples at each beach: A) size, B) colour, C) 
type and D) polymer: high-density polyethylene (HDPE), low-density polyethylene 
(LDPE), polyamide (PA), polyester (PES), polypropylene (PP), polystyrene (PS), 
acrylonitrile-butadiene rubber (ABR), acrylonitrile butadiene styrene (ABS), styrene – 
acrylonitrile (SAN), styrene - butadiene rubber (SBR), and paint (PT). 



LOCAL SCALE (Validating) 

Observations 2018-2020 

ML beaching larger on the eastern side 
Southeastern quadrant receives the largest amount.  
Consistent in model and observations 

Observations 



Floating meso & microlitter 
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Seafloor macrolitter 12 locations 2 divers 3 transects Classification 
items 

marine litter on the seafloor in Cabrera National Parc from scuba diving surveys: A) scuba 
divers surveying in parallel for marine litter on the seafloor, B) glass bottles on the seafloor 
heavily covered with biota, C) rope entangled in Posidonia oceanica seagrass, D) plastic 
beverage container, E) derelict fishing gear and E) plastic materials and glass bottles marine 
litter 

Summary average (±SD) marine litter (ML) collected per 
habitat during the seafloor visual scuba surveys 



Seafloor macrolitter 

Multidimensional scaling (nMDS) for seafloor material types and items size 
classification. All items were categorized and assigned the TSG_ML General Code, 
weighted to the nearest two decimal points (grams) and assigned the following 
sized classes: A = 25 cm2, B =100 cm2, C = 400 cm2, D =2500 cm2, E = < 1 m2, F > 
1 m2. 
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Sediments microlitter Station ID Date 
Mean value MPs/g of 
dry sediment (±SD) 

Avarador des Far 2019 0.31±0.15 

Cala Gandulf 2019 0.19±0.17 
Cala March 2019 0.14±0.03 

Caló des Forn 2019 0.13±0.01 

Codolar Estells 2019 0.22±0.28 

Es caló de ses Güies 2019 0.23±0.03 

Olla 2019 0.46±0.59 
Olló 2019 0.27±0.02 

Sa Platgeta 2019 0.12±0.11 

Playa Espalmador 2019 0.21±0.04 

Playa Pages 2019 0.21±0.18 

S'Esclatasang 2019 0.57±0.59 

Cala Gandulf 2020 0.45±0.01 
Enciola 2020 0.35±NA 

Es Caló des Macs 2020 0.39±0.15 

Espalmador 2020 1.21±1.33 
Estells 2020 0.39±0.41 
L'Olló 2020 0.81±0.02 

Sa Platgeta 2020 0.64±0.1 

Multidimensional scaling (nMDS) illustrating habitat related pattern in 
typology of the MPs identified in seafloor samples within Cabrera MPA (stress 
value =0.10). Yellow points represent seafloor samples and ellipses habitats 

Average number of MPs/g (±SD) in seafloor samples 



Identify Marine Litter Hotspots on coastline 

Category N Percentage (%)  
Barrels 42 4.03 

Bags and packaging 62 5.96 
Buoys 52 5.00 
Caps 17 1.63 

Fishing gears 21 2,02 
Foam 9 0.86 

Nets and ropes 155 14.89 
Other 110 10.57 

Plastic bottles 83 7.97 
Plastic cases/porexpan 2 0.19 

Plastic fragments 165 15.85 
Porexpan 23 2.21 

Tubes 5 0.48 
Woods 295 28.34 

Marine litter quantified during hotspots surveys 

4 hotspots surveys from February to July  total 1.041 items quantified 



Monitoring invertebrates 
Microplastic ingestion Mussels  High % ind. with MP  ≥ 70% 

Sea cucumbers High % ind. with MP  ≥ 70% 
Sea urchins Low % ind. with MP  ≤ 30% 

Species N Mean value ± SD 

A. lixula 18 1.1±2.3 
A. noae 18 4.8±5.3 

H. forskali 5 13.8±8.8 

H. poli 11 4.7±4.8 

H. tubulosa 5 15.6±7.4 

M. barbatus 6 2.8±2.5 

M. galloprovincialis - IN MPA 39 3.9±3.1 
M. galloprovincialis - OUT MPA 60 8.3±6.6 

P. lividus 27 1.4±3.0 

Summary number individuals sampled and mean value (± SD) of 
MPs ingested/invertebrate species 
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Monitoring fish species 
Microplastic ingestion 

Species N Mean value ± SD 

A. anthias 1 5.00±NA 
B. boops 56 7.16±8.04 

C. auratus 1 4.00±NA 
C. julis 2 1.00±NA 

D. anularis 4 2.75±3,10 
D. vulgaris 11 1.50±2.00 

E. encrasicolus 55 3.27±2.40 
E. marginatus 5 6.80±3.10 

L. merula 1 4.00±NA 
M. surmuletus 45 2.20±2.88 
O. melanura 16 2.60±3.18 

P. pagrus 5 4.40±6.10 
S. scombrus 2 2.50±0.8 
S. cabrilla 33 1.88±2.06 
S. scriba 75 3.18±4.51 

S. cantharus 7 3.43±5.26 
T. alalunga 5 4.80±2.10 
T. trachurus 1 0 

Summary of the number of the individuals sampled and mean 
value (± SD) of the MPs ingested per fish species 
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Monitoring invertebrates and fish species 
Microplastic ingestion 
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New knowledge 

A) Pie chart summarizing the percentages (in abundance) of MP shape categories 
collected by manta trawl.  

B) B) Pie chart summarizing the percentages (in abundance) of MP color categories 
collected by manta trawl 

A) MP abundance (items/m3) detected at each location in function of Copepoda taxa abundance 
(organisms/m3) (r =−0.51) 

B) Abundance of the planktonic stage (Tretomphalus) of the foraminifer Rosalina globularis 
(organisms/m3) in function of MPs (items/m3) abundances detected at each location (r=0.81) 

A B 



Are biotic and abiotic compartments correlated? 

Beaches 
440 – 8.569 items/100 m 

 

Sea 
surface 

0.22 ± 0.23 –  
3.10 ± 4.92 
items/m3 

 
 

Sediments  
0.13±0.01 – 0.57±0.59 

items/g of dry sediment 

Biota 
Invertebrates 

1.1±2.3 – 15.6±7.4 
items/individual 

Fish 
0±0 – 7.16±8.04 
items/individual 

Correlation? 

Biotic Abiotic 

MPs characterization 

Size, typology Polymer 

Ranges values at 
each compartment 



Lessons learned 
• High accumulation of marine litter in remote beaches during low tourism season  Important 
transfer pollution from urbanized areas to MPAs 
 

• Artificial polymers (plastics) were the most common marine litter items in beach samples 
 

• Glass and artificial polymers were the most common items identified in seafloor 
 

• Marine litter accumulation was higher in sand patches within seagrass meadows and in rocky areas 
 

•Nets/ropes and plastic fragments are the most common items stranded in the coast of Cabrera MPA 
 

• No correlation between zooplankton and MP abundances 
 

• Copepods are negatively correlated to MP abundance 
 

• Mussels from outside MPA had higher MP ingestion than mussels from inside Cabrera MPA 
 

• All biota species ingested MPs (values ranging from 1.1±2.3 – 15.6±7.4 items/ind in invertebrates and 
0±0 – 7.16±8.04  items/ind in fish species) 



Thank you  
Salud Deudero, Instituto Español de Oceanografía 
Salud.deudero@ieo.es 
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