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Plastic types
- The most used/produced 

plastic polymers

- Density is lower than sea water 
(buoyancy)

- It is expected to increase in the 
next decades - global demand 
for polyethylene resins will rise 
4.0 percent per year to 99.6 
million metric tons in 2018, 
valued at $164 billion (World 
Polyethylene, 2014)
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Masó et al., 2003

Algaiarens beach (Balearic Islands)
Photos: M. Vila (ICM-CSIC)

La Fosca beach (Catalonia)
Photo: ACA

Sardinia
Photos: A. Lugile, C. Satta 

Drifting plastic debris are potential vectors for microalgae dispersal



Masó et al., 2016

Dinoflagellates occurred in more than 
50% of the pelagic marine plastic 
debris (MPD) sampled, but rarely 
(13%) on benthic MPDs. 

Diatoms appeared in almost 100% of 
both benthic and pelagic MPDs.

Coccolithophores are found on both 
benthic and pelagic MPDs. 



Rhodes et al. 2011

Toxic (palytoxin analogues):
- Mass mortalities of benthic fauna (sea urchins, crabs,…)
- Respiratory irritation in humans (Mediterranean beaches) by means of aerosols
- Palytoxicosis (by ingestion of contaminated fishes in tropical areas) (??)

Global occurrence of the genus Ostreopsis 

Masó et al., 2003



 Respiratory syndromes
 No human illness

Ciminiello et al. 2014

Distribution of Ostreopsis spp. along the Mediterranean
and Atlantic coasts

Empty triangles indicate sites where blooms occurred but no human illness was 
recorded. Filled dots indicate sites where a respiratory syndrome was recorded in 
humans concomitant with blooms.
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Ostreopsis bloom in the water columnOstreopsis bloom in the water column

Macroalgae covered by the mucilage 
embedded Ostreopsis bloom

Macroalgae covered by the mucilage 
embedded Ostreopsis bloom
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Llavaneres (catalan coast)





Cells and a complex network of tiny filaments 
Honsell et al. 2013

Plastic recovered with Ostreopsis
Photo: M. Vila

- Drinking water bottle
- Zip bags
- Cleaning towels

Experiment ongoing: 

Plastic recovered with Ostreopsis
Photo: E. Flo



Hypothesis: Plastics can contribute to the invasion of Ostreopsis in the 
Mediterranean Sea and other marine areas. 

Open questions:

• How plastic chemical composition affects Ostreopsis colonization?

• How the distribution of Ostreopsis attached to plastic is affected by 
water circulation in coastal areas? Is it dependent on the chemical 
characteristics of the plastics?

Important challenge: 

Characterize water circulation in coastal and shallow waters using low 
spatio/temporal scales (ca. hours, meters). 



Mahalo for your attention!

MAPMAS
International Workshop on Marine Pollution 
and Maritime Safety



A case study:  Llavaneres beach – joint epidemiology and ecology



Long-term experiment:
Surface to volume-ratio (DI)

Surface area

 
The Biological Electron Microscope Facility (BEMF), 
UH Manoa, administered by the PBRC, Tina Carvalho. 
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Thank you!
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The Global Methane Budget & 
plastic waste

70% = LDPE
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