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Dinoflagellates 
• Dinoflagellates are microscopic unicellular organisms belonging to the division of 

Dinoflagellata. 

• Inhabit aquatic environments, from lakes to open ocean, and occur at all latitudes from the 
Equator to Polar seas. 

• During their motile or vegetative phase, dinoflagellates bear two flagella used for swimming 
with a spiral-like motion that is at the origin of their name (from the Greek word dinos 
meaning whirling). 

• Together with diatoms and coccolithophorids, dinoflagellates constitute important primary 
producers.  

• The organic cyst material is called dinosporin: it has been compared to the  sporopollenin of 
pollen grains. 

• Fossil dinocysts are mainly known from marine sediments, and appear to be particularly 
abundant along continental margins (estuaries, continental shelves and slopes, 
epicontinental seas).  

• Dinocysts are widely used in biostratigraphy and paleoecology of the Mesozoic and Tertiary. 



• Unlike many biological tracers that are stenohaline, dinoflagellates dwell in a wide range of 
salinities and permit investigations in near-shore environments, epicontinental seas or 
estuaries, in addition to full oceanic environments. They are euryhaline. 

• The concentration of dinocysts in sediment decreases significantly offshore, in low 
productivity ocean gyre areas. 

• It has been used in particular to estimate late Quaternary temperature and salinity in the 
North Atlantic and in the Southern Ocean, as well as to estimate sea-ice cover extent in the 
North Atlantic during the Last Glacial Maximum. 

Ecology of Dinoflagellates  

• Dinoflagellates live in various types of aquatic environments, including lakes, estuaries, 
epicontinental seas and oceans, from equatorial to polar settings. 

• Dinoflagellates are usually abundant in neritic environments, including the estuaries, 
epicontinental seas and continental shelves. This is due to the high tolerance of many species 
toward low salinity, in addition to nutrient availability and stratification of water masses. 

Dinoflagellates are informative at different levels: sea-level changes, biogeography, sea-surface 
conditions (sea-ice cover duration, temperature, salinity and productivity), hydrological fronts. 



Relative abundance vs. water depth of the most common dinocyst taxa in temperate to  
equatorial regions (400N to 400S). 

Nearshore vs. Offshore Distribution, Sea-Level and Continentality Indices 



• The relationship between sea level and dinocyst assemblages is indirect, and reflects a 
combination of many parameters that often characterize nearshore–offshore gradients, 
notably the turbulence, water mass stratification and nutrient availability.  

• These gradients are changing along frontal zones and upwellings, dinocysts should be used 
cautiously as a sea-level indicator. 

• Dinocysts are found from freshwater to hypersaline environments, with only a few species 
occurring within a restricted salinity range. 

Salinity  

Sea-Surface Temperature and Seasonality  

• In high latitudes, the bloom of dinoflagellates, which is often followed by encystment, most 
frequently occurs during summer after the diatom bloom. Therefore, it can be assumed that 
dinocyst assemblages are mainly related to summer SSTs.  

Sea-Ice Cover 

• Biogeographical distribution of dinocysts shows that some taxa have affinities for polar 
environments, and some may be used as sea-ice indicators. 

• Only two cyst-forming species are known to dwell in the ice-pack environment, Polarella 
glacialis and Peridiniella catenata. 



Productivity, Upwelling and Polynyas 

• Dinocyst assemblages that include both phototrophic and heterotrophic taxa seem to reflect 
the trophic characteristics of the upper water mass.  

• High productivity areas such as upwellings or polynyas are usually characterized by the 
dominance of heterotrophic dinocysts. 

• Periods of enhanced oceanic upwelling, in particular during glacial stages, were characterized 
by increased productivity and a higher abundance of dinocysts. 



1. They are composed of refractory organic matter. Their preservation is not affected by 
dissolution processes, which can be a problem in the case of siliceous microfossils because 
of under-saturation of the water in opal silica, and in the case of calcareous remains below 
the lysocline.  

2. Dinoflagellates are ubiquitous and their cysts are particularly abundant in epicontinental 
seas and along continental margins, whereas the open ocean areas are often marked by low 
cyst concentrations. It is thus believed that dinocysts are very useful proxies in neritic areas, 
on sea floor slopes and rises, but that they are of more limited use in central gyre areas of 
the open ocean domain.  

3. Dinocyst assemblages show a relatively high species diversity in polar seas and constitute 
one of the rare tracers for the paleoceanographical investigations and sea-ice cover 
reconstruction in the Arctic and circum-Antarctic seas.  

4. Dinocysts are abundant nearshore where wide amplitude gradients of salinity and large 
seasonal contrasts of temperature, due to stratification of the upper water mass, are 
recorded.  

Concluding Remarks 


