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Microbial predation in phytoplankton 
blooms observed from space



Phytoplankton
(photosynthetic pelagic microorganisms)
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≈ 10 µm

Coscinodiscus oculus-iridis, CC BY Pavel Somov Ocean chlorophyll map, VIIRS, CC BY NASA 
(Norman Kuring)



Phytoplankton blooms 3



4CC BY Alejandro Diaz

Red tides



5Sentinel-2 (ESA) – 2020/04/23, Southern California (false colors)



Sentinel 2 (ESA) – 2024/06/24, French Atlantic coast (false colors) 6



Sampling in a red tide
Lingulaulax polyedra red tide in Vilaine Bay (2024/06/26)
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The voracious Noctiluca scintillans 9



Welcome to the jungle
(dinoflagellate predators)
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Art by Dean M. Jacobson (1999)



Sentinel 2 (ESA) – 2024/06/24, French Atlantic coast (false colors) 11



Sentinel 2A, 2017/04/12 - Loire-Atlantique
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Sentinel 2A, 2017/04/12 - Loire-Atlantique
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Sentinel 2A, 2017/04/12 - Loire-Atlantique

665 nm

705 nm
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𝐍𝐃𝐂𝐈 =
(𝑹𝒓𝒔 𝟕𝟎𝟓 𝒏𝒎 − 𝑹𝒓𝒔(𝟔𝟔𝟓 𝒏𝒎))

(𝑹𝒓𝒔 𝟕𝟎𝟓 𝒏𝒎 + 𝑹𝒓𝒔(𝟔𝟔𝟓 𝒏𝒎))
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Sentinel-2 (ESA) - 2020/04/11, Vendée (true colors)



REGB (R: 705 nm, G: 560 nm, B: 492 nm)
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Reflectance spectra 18



REGB (R: 705 nm, G: 560 nm, B: 492 nm) NDCI
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REGB (R: 705 nm, G: 560 nm, B: 492 nm) Rrs Band 8A (864 nm)
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Noctiluca + NDCI



22Noctiluca + NDCI



23Noctiluca + NDCI



24Noctiluca + NDCI
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Sentinel-2 (ESA) – 2021/09/04, Galicia (true colors)
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Rrs Band 8A (864 nm) NDCI



27Noctiluca + NDCI



28

Noctiluca + NDCI
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Noctiluca + NDCI

10 m 
resolution

20 m 
resolution 10 m

20 m

Spatial resolution?
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Coccolithophores 
(probably Emiliania huxleyi)

Noctiluca scintillans

Sentinel 2 (ESA) – 2023/06/24, North Sea (true colors)



Blooms, Sentinel 2B, 2020

31David with the head of Goliath, Caravaggio, 1606-1607



Blooms, Sentinel 2B, 2020

32David with the head of Goliath, Caravaggio, 1606-1607
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