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 Anthropogenic marine debris: a threat to marine 
ecosystems.  

 For marine fauna: debris ingestion. 

 Reports of debris in more than 560 marine species 
(Kühn et al., 2015). 
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 Marine turtles may confuse debris with food. 

 Debris ingestion reported in all marine turtle 
species. 

 Detrimental effects: dietary dilution, assimilation of 
contaminants and block or tear digestive tracts.   
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 Marine Strategy Framework Directive (MSFD) (European Directive, 2008). 

 Mediterranean Sea: a semi-closed basin with high demographic density.  

 One of the most polluted seas of the planet  
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 One of MSFD descriptors: trends in the amount and composition of marine 
debris ingested by marine animals. 

 Loggerhead sea turtle as an indicator species of pollution in the Mediterranean. 
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 Up to date, 6 studies adopted the MSFD methodology. 

Casale et al.  
(2016) 

Nicolau et al. 
(2016) 

Pham et al.  
(2017) 

Campani et al. (2013) 
Camedda et al. (2014) 
Matiddi et al. (2017) 

Present Study 
 
 

 
 

 None provide data over long periods. 
 Only one applied a methodology to obtain 

GES values. 
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 Good Environmental Status (GES): the percent turtles having more than 
average plastic weight per turtle, using samples of 50-100 turtles.  

 Two GES values: (1) early juvenile turtles (CCL ≤ 40cm) and (2) sub-adults and 
adults (CCL > 40 cm).  
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 To analyze data on marine debris consumption by the loggerhead sea turtle 
over two decades in the Western Mediterranean sub-region, applying the MSFD 
methodology. (First long term study)  

 To provide and discuss the GES values obtained so far to assess trends on 
debris ingestion by loggerhead turtles in the western Mediterranean.  
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 N = 155 loggerhead turtles for 1995-2016 in 
Western Mediterranean (East Spain).   

 Turtles stranded (n = 68) or bycaught by 
pelagic long-line, bottom trawl or artisanal 
fisheries (mainly trammel nets) (n = 87). 

 Solid contents analyzed following the MSFD 
protocol. 

 Analysis included particles ≥ 1 mm length 
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 Statistical analyses: Zero-altered gamma (ZAG) models.   

 Distribution of debris mass: right-skewed, with 26.2% without debris (Zero values).  

 Two parts model: (1) Bernoulli GLM and (2) Gamma GLM. 
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 Predictors: 
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 Two size groups to calculate GES: early juveniles (CCL ≤ 40cm) and late 
juveniles (CCL > 40 cm), following Matiddi et al. (2017). 

 We calculated ‘Past GES’ (1995-2005) and ‘Current GES’ (2006-2016) for the 
two groups. 
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 Composition of marine debris was similar to that found in other studies from 
Western Mediterranean.  

 FO% [95% CI] = 71.0% [63.2 - 77.8] 

 Mean dry weight ± SD = 1.3 ± 2.6 g 
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 Composition of marine debris was similar to that found in other studies from 
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 Best-fitted ZAG models 
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 ‘Period’: debris occurred less frequently, but in larger amounts per turtle, in the 
period 1995-2004 than in the period 2005-2016.  
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 Only the sample of turtles from the first period contained larger individuals 
captured in the oceanic realm.  

 1995-2005:                                      
mean CCL ± SD = 57.4 ± 11.4 cm  

 2006-2016:                                        
mean CCL ± SD = 47.0 ± 15.1 cm 

 Pelagic longline:                            
mean CCL ± SD = 60.1 ± 11.7 cm 

 Bottom trawling and trammel nets: 
mean CCL ± SD = 46.3 ± 13.6 cm 
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 In neritic areas, the amount of debris could be higher (in densely populated 
coastal areas), but more dispersed than in oceanic areas.  

Neritic waters Oceanic waters 
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 Turtle size (CCL) and Latitude: larger turtles at the north of the study area 
containing significantly more debris. 
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 Size: Turtles that inhabit oceanic areas increase the likelihood of ingesting 
floating marine debris.  

 Present study: adults/sub-adults using oceanic areas. 

Neritic waters Oceanic waters 
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 Poster grafica figura 1 A  
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 Intake ratio increases with the size of the turtles. 
 Larger turtles have lower gape limitation and they have longer intestines. 

Neritic waters Oceanic waters 

 Opportunistic feeding 
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 Latitude: Higher availability of anthropogenic 
debris at higher latitudes. 

 North-half of the region:  
 Ebro River flows out into the sea. 
 Population size and marine traffic are 

larger 

Retention 
Beaching 

area 

Marine traffic 
 Debris retention and beaching area 
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 Origin (Not significant): stranded turtles had higher mass of debris compared 
to bycaught turtles. 

 Present study only included fresh dead 
turtles (decomposition state 0, 1 and 2). 



RESULTS AND DISCUSSION 
 

 

Monitoring marine debris ingestion in loggerhead sea turtle, Caretta 
caretta, from East Spain (Western Mediterranean) since 1995 to 2016  

6th Mediterranean Conference on Marine Turtles // 16 – 19 October 2018, Poreč, Croatia 

 GES value for late juvenile turtles in present study similar to GES obtained by 
Matiddi et al. (2017).    

 27.8% of the turtles with more 
plastics than average (1.3 g).  

 GES early-juvenile turtles:        
26.3% of turtles with more plastics 
than average (0.35 g). 

 Slight decrease in the amount of 
plastics ingested by loggerhead 
turtles in the region. 
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 CCL appears to be a poor predictor of the feeding ecology of loggerhead 
turtles in the Western Mediterranean.  

 Type of fishing gear of bycaught turtles and the epibiont fauna detected in 
turtles: better indicators of exploitation of neritic or oceanic habitats.  
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 The amounts of marine debris ingested by loggerhead turtle are low and do not 
apparently pose a significant threat to the survival of their populations in the 
region. 

 This species can be a good indicator of pollution in the Mediterranean Sea 
through the standardized protocol for the collection of marine debris and the GES 
values. 
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 But, it is necessary two considerations in future studies: 

(2) To make a proper implementation of guidelines to make full use of data across 
studies and be able to do viable comparisons among them. 

(1) To check the predictors that may be influencing the occurrence and  amount of 
debris: the neritic or oceanic habitat and the biases associated with the use of 
stranded turtles. 
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 More information in: 
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Pitanja? // Questions? 
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