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One of the main 
characteristics of the 
Mediterranean marine 
avifauna is the high number 
of endemic taxa, despite the 
low diversity and small 
population densities; this is 
consistent with a low 
productivity ecosystem 
compared to open oceans 
(Coll et al. 2010).  
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All four Procellariiforms (petrels and 
shearwaters) present in the 
Mediterranean constitute endemic 
taxa: two at species level (Puffinus 
mauretanicus and Puffinus yelkouan) 
and two at subspecies level 
(Calonectris diomedea diomedea, 
Hydrobates pelagicus melitensis).  
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SEVERAL THREATS IMPERIL THE FUTURE OF THIS UNIQUE 
SEABIRD COMMUNITY….. THEN CURRENT POPULATION TREND 

IS DECREASING 

  

 overfishing 

 Illegal collection of eggs 
 impacts of invasive,  
non-native mammals  

 interaction of seabirds  
with fisheries (bycatch) 

 climate change 

POLLUTION? 
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Major Threat(s): The main threats to this species include the impacts of invasive, 

non-native mammals and mortality from fisheries bycatch (Derhé 2012, Carboneras et al. 
2013). Recent studies have highlighted the pressures imposed by introduced mammal 
species, and colonies have shown marked increases in breeding success during mammal 
control measures (e.g. Igual et al. 2006, Pascal et al. 2008). This species is one of the most 
frequent seabird species to occur in bycatch in the Mediterranean (Valeiras and Caminas 
2003, García-Barcelona et al. 2010, Laneri et al. 2010), with estimates of the number of 
individuals killed annually by Spanish fleets ranging from 200 (García-Barcelona et al. 2010) 
to 467-1,867 (estimated 4-6% of the local breeding population; Belda and Sanchez 2001). 
There have been fewer assessments of the impacts of long-line and other national fisheries 
on this species. Results from a questionnaire suggest an annual bycatch of up to 1,220 
individuals of this species by Maltese fleets (8.5-10% of the breeding population), although 
this is likely to be an over-estimate skewed by high bycatch in a small number of vessels 
(Dimech et al. unpubl. per Derhé 2012). The species may also suffer significant bycatch in its 
non-breeding range (e.g. Granadeiro et al. 2006). 

 
POLLUTION 

? 
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A. Reduction in population size based on any of the following: 

4. An observed, estimated, inferred, projected or suspected population size reduction of ≥ 

30% over any 10 year or three generation period, whichever is longer (up to a maximum of 
100 years in the future), where the time period must include both the past and the future, 
and where the reduction or its causes may not have ceased OR may not be understood OR 
may not be reversible, based on (and specifying) any of (a) to (e) under A1. 

(b) an index of abundance appropriate to the taxon 

(c) a decline in area of occupancy, extent of occurrence and/or quality of habitat 

(d) actual or potential levels of exploitation 

(e) the effects of introduced taxa, hybridization, pathogens, pollutants, competitors or 

parasites. 
 

The gregarious behaviour of this species makes it particularly vulnerable to oil spills and the 
intense maritime traffic in the Mediterranean and Bosporus increases the risk of oil 
spills. Light pollution at sea from bunkering areas, oil platforms and other at sea structures 
may be an important threat for some colonies.  Less prominent threats include competition 
for nest sites with Cory’s Shearwater, collisions with wind turbines, pollution and 
contaminants (e.g. plastic [R. Crnkovic in litt. 2012, Codina et al. 2013])… 
 
Codina-García, M., Militão, T., Moreno, J., González-Solís, J. 2013. Plastic debris in Mediterranean seabirds. Marine 
pollution bulletin 77(1): 220-226. 
Crnković, R. 2012. Present situation of the population of seabirds (Calonectris diomedea, Puffinus yelkouan, 
Phalacrocorax asistotelis desmarestii, Larus audouinii, Larus michahellis and Sterna hirundo) breeding at Lastovsko 
otočje nature park, Croatia. (pp. 221-222). In Yésou, P., Baccetti, N. & Sultana, J. (Eds.), Ecology and Conservation of 
Mediterranean Seabirds and other bird species under the Barcelona Convention - Proceedings of the 13th 
Medmaravis Pan-Mediterranean Symposium. Alghero (Sardinia) 14-17 Oct. 2011. Medmaravis, Alghero. 
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WHAT IS POLLUTION? 

  

 Persistent Organic Pollutants (POPs) 
(e.g. PCBs, DDTs, Dioxins, PAHs) 

Petroleum Hydrocarbons  

 Emerging Persistent 

Organic Pollutants (EPOPs) 
(e.g. EPBDEs, PFCs) and 
Emerging Pollutants of 
Concern (EPOCs)  
(e.g. Pharmaceutical Active 
Compounds, drugs, 
detergents, deodorants) 

Heavy metals and metalloids  
(e.g. cadmium, lead, mercury) 

 Marine Litter (e.g. plastic litter) 
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Always remember 
that we only know 

the top of the 
iceberg!  

ENVIRONMENTAL 
CONTAMINANTS 
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MARINE 
LITTER 
and 
PLASTIC 
AGE 
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EMERGENCY 
MARINE 
LITTER! GIR
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ALUMINUM CANS 
OVER 100 YEARS 

PLASTIC BOTTLE 
OVER 500 YEARS 

SHOPPERS OVER 
800 YEARS 

CANNISTER 
OVER 400 YEARS 

FISHNETS OVER 
600 YEARS 

GLASS BOTTLES 
IN SEA OVER 
1000 YEARS 

TIN CAN OVER 
50 YEARS 
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Microplastics are small fragments of plastic 
debris (< 5 mm) that have accumulated in the 
environment on a global scale. They originate 
from the direct release of particles of plastic 
and as a consequence of the fragmentation of 
larger items.  
 
 
 
  
 

 
 
  
 

MICROPLASTICS 
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Five oceanic gyres (North Atlantic, 
South Atlantic, South Indian, North 

Pacific and South Pacific) 
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Are microplastics a danger to 
the Mediterranean Sea? 

The “micro-debris” floating in the Mediterranean 
Sea have reached a maximum number of 892,000 
particles per Km2. 
 
The average estimated microplastic abundance is of 
the same order of magnitude as measured in the 
North Pacific Gyre (0.334 particelle/m2). 
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ARE SEABIRDS EXPOSED 
TO THE RISK OF MACRO- 
AND MICRO-PLASTICS? 
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THEN……. BUT…………… 
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Microplastics and 
Contaminants 

The microparticles can be “carriers” of lipophilic 
chemical compounds (mainly POPs) and source of 
contaminants such as polyethylene, 
polypropylene and in particular phthalates that 
can potentially interfere with the health of 
organisms (Teuten et al., 2007). 
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EFFECTS? 
 

TOXICOLOGICAL PROPERTIES 

  

 MUTAGENICS 

ENDOCRINE DISRUPTING 
 TERATOGENICS 

CANCEROGENICS 

 IMMUNOSOPPRESSORS 
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PBDE 

DDTs 

PCBs 

DDTs 
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Global Distillation Grasshopper Effect 
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IS DILUTION THE SOLUTION TO POLLUTION? 
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CO= Contaminants; SB= Sea Birds; MED= Mediterranean Sea  
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NON-DESTRUCTIVE RESEARCH 
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Collection of tissues 
and organs for 
contaminant analysis: 
Feathers 
Fat 
Muscle 
Liver 
Stomach 
Intestine 
 
 

DEAD SPECIMENS 

OCs 
PAHs 
Trace elements 
Plastic debris 
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Berta di 
Pianosa 

Adipe      
(ng/g p.s.) 

Fegato 
(ng/g p.s.) 

Muscolo      
(ng/g p.s.) 

HCB 50,08 24,69 10,38 

95 46,63 21,06 12,98 

op'DDE 5,13 3,04 2,39 

101 52,68 26,35 12,33 

99 n.d. n.d. n.d. 

pp'DDE 1261,87 667,36 260,28 

op'DDD 55,13 28,24 11,71 

151 45,64 21,33 9,28 

144+135 32,28 14,81 6,40 

149+118 317,86 155,17 62,78 

pp'DDD 69,30 35,76 13,67 

op'DDT 8,46 6,11 2,31 

146 210,22 98,71 39,00 

153 1177,59 564,73 227,51 

141 23,04 10,50 15,05 

pp'DDT 78,50 34,74 14,21 

138 570,83 277,73 110,78 

178 50,38 23,04 11,04 

187 268,76 122,33 47,83 

183 138,15 62,75 24,39 

128 41,32 18,05 6,23 

174 71,72 29,99 14,38 

177 46,46 20,53 8,26 

156+171+202 110,24 50,50 21,02 

172 55,54 24,20 9,25 

180 775,89 334,67 132,67 

199 1,91 n.d. 1,23 

170 442,88 187,83 71,14 

196 73,40 29,04 12,47 

201 119,87 46,36 18,56 

195 52,37 21,82 5,76 

194 93,25 38,31 14,19 

206 19,61 8,35 4,47 

DDT Tot 1478,39 775,24 304,56 

PCB TOT 4838,51 2208,13 899,00 

OC totali 6366,98 3008,06 1213,94 

MOE% 87,6 55,9 22,9 

OC levels in fat, liver, 
and muscle of 
Calonectris diomedea 
sampled in Pianosa 
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NESTS 
Nests FEATHERS AND PLUMAGE 

EXCRETA 

UNHATCHED EGGS 

GASTRIC BOLUS 

OCs 
PAHs 
Trace elements 

OCs 
PAHs 
Trace elements 
Egg shell 

OCs 
PAHs 
Trace elements 
Plastic debris 

Trace elements 
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FREE SPECIMENS 

BLOOD SAMPLES 
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FEATHERS 
Porphyrins 
Hg 

EXCRETA 
Porphyrins 
Toxic metals 
OCs 

Esterases 
Blood chemistry 
Porphyrins 
Vit. A 
Y-GT 
ALAD 
MFO 
Hb adducts 
DNA Strand breaks 
Toxic metals 
OCs 

BLOOD 

WHICH BIOLOGICAL MATERIALS ARE SUITABLE FOR 
NONDESTRUCTIVE BIOMARKER STUDIES IN SEABIRDS? 
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POPs WERE WEAKLY ASSOCIATED 
 WITH MARKERS OF ANTIOXIDANT 
PROTECTION. GIR
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Thanks for your attention! 
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