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Figure 5. Cocolithophorids associated with a fragment of 
plastic collected on the Famara beach (Lanzarote). 

 Marine ecosystems are being invaded by wastes of 
anthropogenic origin, mostly plastics. Our research group, 
EOMAR, is carrying out research on the risks associated with 
marine pollution by microplastics (MPs) at three beaches (Las 
Canteras, Famara and Lambra beach in the Canary Islands, 
Spain. The subtropical gyre of the North Atlantic and the Canary 
Island current carry large amounts of MPs that are deposited 
along the Canary Island coasts, in particular on the north and 
northeast sandy beaches (Figure 1). In the areas of maximum 
concentration, more than 300 grams/m2 of MPs have been 
detected along the tide line.  
 

1. These MPs,  are ingested by the planktivorous fish Scomber 
colias (Figure 2), zooplankton, and other organisms. 80% of the 
mackerel analyzed contained some type of MPs in their 
stomachs (Figure 3). Once eaten, the MPs are transferred 
through the food chain.  
 

2. In addition to the physical hazards associated with MPs 
ingestion, there are also biochemical hazards. The MPs adsorb 
persistent chemical contaminants (POPs) that bioaccumulate 
and biomagnify in the food chain (Figure 4).  
 

  3. These organic compounds have 

already been detected in association with 
MPs in Canary Islands waters. However, it is 
still unknown how they impact marine 
organisms and the food chain. Particularly, 
their impact on the local fishery. 
Furthermore, their impact on human 
consumption and health is not known, but is 
certainly important. Therefore, we consider 
it a priority to study the effect that ingesting 
MPs and their associated contaminants, has 
on marine life.  
 

  4. Also, MPs act as vectors in the 

distribution of species that could be invasive 
and affect local ecosystems (Figure 5). 

Figure 3. Percentage of fishes that contained different 
types of microplastics (MPs) in their stomachs: unidentified 
type of microplastic (blue), fibers (gray), fragments (green) 
and no type of MP (white). 
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Figure 1. Accumulation of MPs from Canteras beach in Las Palmas of Gran 
Canaria (Canary Islands, Spain) June 2017. 

  

 5. To quantify the effect of these pollutants on marine organisms, we propose the use of the CEA 

index. This methodology is being widely used to determine potential respiration and to assess 
health status in different types of organisms.  
Biomarkers are a very useful tool to study these effects, and in recent decades their use has 
increased to assess the health status of ecosystems. To assess energy consumption, and through it, 
the metabolic state of organisms, the CEA index uses the ETS method that measures the potential 
respiration of organisms at the mitochondrial level. 

GDH CEA 
ENERGY METABOLISM 

( a key goal in defining metabolic stress in marine organisms) 
Intermediary 
metabolism 

Based on the metabolic costs hypothesis (Calow and Sibly, 1990), in the last 
decades, a biomarker technique to assess the effect of stress on the energy 
budget of organisms has been developed the cellular energy allocation (CEA) 

CEA = Ea / Ec 

 Ea : energy reserves available  = Eprotein + Ecarbohydrate + Elipid 

 
 Ec: energy consumption = ETS activity 

Figure 4: MPs that reach the beaches are contaminated by organic 
chemicals, among them polychlorinated biphenyls (PCBs), polycyclic 
aromatic hydrocarbons (PAHs), organochlorine pesticides and derivatives 
of UV filters, Many of these compounds have carcinogenic effects and act 
as endocrine disruptors (compounds that alter the normal biological 
function by substituting for hormones). These effects have been 
scientifically documented. 
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Figure 2. The stomach contents of 120 mackerel 
(Scomber colias) were studied. 


