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INTRODUCTION: Physical, chemical and biological characteristics of seawaters are primary descriptors to assess  the spatial and temporal dimensions of ecopotential productivity performances in terms of 
fish growth from marine ecosystems. Seawater temperature is the key descriptor because it influences the variation of many other parameters and as consequence the entire life cycle of marine organism. 
Here we define the Sea Surface Temperature the Essential Variable (EV).  
We developed a method to identify sites scenario with suitable fish growth conditions in the Mediterranean Sea and, among these sites, to estimate the potential fish growth rate. 
In order to assess fish growth scenario and potential fish harvest we defined a set of thresholds for other relevant parameters collected from Copernicus Marine Environment  
Monitoring Service (CMEMS).  

MEDITERRANEAN MARINE FOOD PROVISION ECOPOTENTIAL PRODUCTIVITY PERFORMANCES:  POTENTIAL  GROWTH FOR SEA BASS AND  SEA BREAM 

LARGE MARINE AREA: MEDITERRANEAN SEA 
salinity  = 38 ‰ 
temperature = 30°C  
Western and Eastern Mediterranean are seasonally different for both the salinity and 
the temperature in fact, the Eastern basin is warmer and more saline (Tortonese, 1969). 

DATA & MATERIAL 

EO PRODUCTS & FISH VITALITY RANGES(parameters criteria and constraints relevant for fish survival and growth) 

sea bass  
(Dicentrarchus labrax) 

sea bream  
(Sparus aurata)  

The circulation of the Mediterranean is counterclockwise. The surface wa-
ter of the Atlantic enters the Mediterranean Sea beyond the Gibraltar Strait 
with a surface current flowing through all the Mediterranean. Due to high 
evaporation, water increases the salinity and temperature that causes an 
increase in density and sinks, forming a current that follows the northern 
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Estimated annual growth of     
sea bass and sea bream are           

different  
 

Based on seawater temperature 
the Mediterranean Sea can be 

divided in two main areas 

*analysys were performed on the first 12 depth layers (i.e. 0-50 m depth);  ** Up to 50 Dicentrarchus labrax; (32 – 40) Sparus aurata; 30 Spawning Sparus aurata;  *** High turbid water conditions 

CMEMS product  Variable name  Acronym  Units  
Spatial re-
solution  

Temporal 
resolution  

Source Depth layers  Processed period 
FISH VITALITY RANGES 

MIN MAX REFERENCE 

SST_MED_SST_L4_NRT_OBSERVATIONS_010_004 
Sea Surface 
Temperature 

SST 
degrees 
(Kelvin) 

1 km Daily mean  
Satellite-derived 

gap-filled  
Surface layer  2008-2014 5 30 FAO 

MEDSEA_REANALYSIS_PHYS_006_004 Currents*  Cur  m s-1 7 km Daily mean  Modeled  Depth layers 2008-2014 0.02 0.51 Prata et al., 1992 

MEDSEA_REANALYSIS_PHYS_006_004 Salinity* Sal PSU 7 km Daily mean Modeled Depth layers  2008-2014 0-5 40 ** Jensen et al., 1998  

MEDSEA_REANALYSIS_BIO_006_008 
Dissolved     
Oxygen*  

dox  millimol m-3 7 km 
Monthly 

mean  
Modeled  Depth layers  2008-2014 133.8 -- Mallya, 2007  

MEDSEA_REANALYSIS_BIO_006_008 pH* pH pH units 7 km 
Monthly 

mean 
Modeled Depth layers 2008-2014 6.5 8.5 Panel EFSA, 2008  

MEDSEA_REANALYSIS_BIO_006_008 Nitrates* nit millimol m-3 7 km 
Monthly 

mean 
Modeled Depth layers 2008-2014 0 100 

Directive     
2014/101/EU  

MEDSEA_REANALYSIS_BIO_006_008 Phosphates*  pho millimol m-3 7 km 
Monthly 

mean 
Modeled Depth layers 2008-2014 0 2.5 

Directive      
2014/101/EU  

OCEANCO-
LOUR_MED_CHL_L4_REP_OBSERVATIONS_009_078 

Chlorophyll  Chl  mg m-3 1 Km 
Monthly 

mean  
Satellite-derived  Surface layer  2008-2014   2.00*** Hopkins et al., 2013  

  
Sea bass                        

(Lanari et a., 2002)  
Sea bream                    

(Lupatsch & Kissil, 1998)  

Growth parameters  
α (g1-bday-1) = 0.010  α (g1-bday-1) = 0.0167 

β (non-dimensional) = 
0.68 

β (non-dimensional) = 0.621 

Change in biochemical rates 
in fishes with an increase in 
water temperature  

τ (C-1)= 0.05 τ (C-1)= 0.055 

Fish weight (W) is a function of growth 
rate and temperature (Stigebrandt 
1999). Being Tt,f (°C) is temperature at 
pixel f, weight Wt at time t (day), in 
year y, and on pixel f is modeled as:   

Regarding aquaculture, Greece, Turkey 
and Spain are the first producers in the 
Mediterranean Sea.  

Adapted from Zavattarelli, M., and Mellor, G.L., A Numeri-
cal Study of the Mediterranean Sea Circulation, American 
Meteorological Society, 1995. http://www.grida.no/
graphicslib/detail/mediterranean-sea-water-masses-
vertical-distribution_d84b# 

Oceanography  

Posters 

OCEA-88  

Currents, Salinity
Are there locations        

where minimum  speed 
value is not achieved? 

Are there locations 
where salinity exceeds 

vitality ranges?

SST
Are there locations 
where SST exceeds 

vitality ranges?

DO, pH, Nitrates, 
Phosphates

Chl-a 
Are there locations with 

exceeding values ? 

SUITABLE FISH 
GROWTH 

CONDITIONS 
acceptable pixels

(logical AND)

YES

NO

pixel is masked

pixel is acceptable

YES

NO

pixel is masked

pixel is acceptable

YES

NO

pixel is masked

pixel is acceptable

POTENTIAL FISH GROWTH


