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Application of a 
Phytoplankton Food Quality Index



Why do we care about the nutritional value of the 
phytoplankton community?  

Phytoplankton



EFA matters to growth and survival of animals 
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From Winder, M et al. In review

Increasing dietary EFA improves:

• growth in juvenile bivalves, fish larvae, cladoceran zooplankton, and isopods

• fecundity in marine copepods

• gonad development in sea urchins



Galloway and Winder, 2015

Group species	N %LCEFA FQI

Chlorophytes 47 2.28 0.11

Cryptophytes 19 14.13 0.65

Cyanobacteria 43 0.19 0.01

Diatoms 59 16.80 0.77

Dinoflagellates 26 21.69 1.00

Haptophytes 14 11.13 0.51
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Based on studies of over 200 species cultured under diverse conditions

Community determines EFA content



100 fold range in phytoplankton EFA content!  
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Galloway and Winder, 2015

Food Quality Index (FQI)

FQI is a weighted 
average - each 
group’s biomass 
is  multiplied by 
the associated    
LCEFA proportion
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10 taxonomic groups (phyla) of SF Bay phytoplankton

 Bacillariophyte - diatom 

 Chlorophyte

 Chrysophyte

 Cryptophyte

 Cyanophyte

 Dinophyte - dinoflagellate

 Euglenophyte

 Eustigmatophyte

 Haptophyte

 Raphidophyte
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FQI = 97% of SF Bay phytoplankton biomass
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Global study of dominant phytoplankton groups 
86 estuarine-coastal sites (> 30,000 samples)
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How does the SFBay FQI compare with other estuaries worldwide?

From Winder et al. In review
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How does the SFBay FQI compare with other estuaries worldwide?

From Winder et al. In review
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Are Zooplankton and Clams Dining on 

X
The San Francisco Bay phytoplankton community is 

of good food quality for consumers

Super Food      or      Junk food?
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The phytoplankton


