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Northern Adriatic (NA)

• Shallow, semi-encolsed sea 
(~30 m)

• Influenced by freshwater 
income (Po river)
• Eutrophic waters

• Inbalance in N:P ratio,

P limitation

• Winds: bura (bora), jugo 
(sirocco)

• Cyclonic circulation
• Oligotrophic waters



Phytoplankton 
community in NA

• Diatoms and dinoflagellates 
dominant groups

• Influenced by freshwatwer 
nutrient load

• Spring and autumn diatom 
bloom

• Pseudo-nitzschia spp., 
Skleletonema grevilei, 
Thalassionema nitzschioides,
Chaetoceros spp.



Current monitoring 
techniques
• Cruises

• Monthly ship based 
sampling

• 40 year monthly dataset

• Utermöhl metod

• Phytoplankton net tow 
samples

• Metabarcoding

• Flow cytometry
• Autotrophic and 

heterotrophic 
picoplankton



High frequency monitoring

• 2 oceanographic buoys
• 1 nmi and 6 nmi away from the coast
• Remote control and wireless data transfer
• wind, air T, visibility, air pressure, precipitation, 

dew point 
• irradiation, surface current, water current 

throughout the entire water column, red-blue-
green fluorescence, blue-red reflection, water 
T, pH, salinity, O2, transparency throughout the 
water column

• Ferryboxes

• CytoSense
• CytoSub



-FLRed: 25 mV
-Sample pump: 
14 µL/s
-30 min
-PMT – medium 
(default settings)



Monitoring plan

• In situ monitoring and 
automatization

• Taxonomic discrimination

• Community succesion

• Monitoring of bloom
• HAB alert

• In vitro experiments with 
monoclonal cultures
• Detection and identification of 

contaminants/symbionts
• Physiological measurements

• P limited conditions 

• Morphology changes



Monitoring of 
benthic 
communities

• Benthic dinoflagellates
• Ostreopsis cf. ovata

• Toxic blooms

• Epiphytic community
• Macroalgae samples

• Semi-quantitative

• Analysis of cultures



-FLRed: 25 mV
-Sample pump: 
4 µL/s

-3 min
-PMT – low 
(default settings)
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