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From images to data



Most life in the ocean is small plankton

1L sea water 
10,000,000 bacteria 
100,000 unicellular 
1000 multicellular 
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The quantitative imaging process

Advantages 

Repeatable 

Collaborative 

Individual level data 

Limitations 

Relatively low 
taxonomic 
resolution 

Punctual sampling 
in time and space

+
AI



Plankton and carbon sequestration Guidi et al, 2016, Nature 
Guidi et al, 2015, GBC

The mean ocean b values in Table 2 are similar to the original value reported for the northeastern Pacific
Ocean, i.e., 0.86 [Martin et al., 1987], which is widely used in the literature to compute the deep POC fluxes
(F2000) and carbon sequestration (SR(2000) and ∑S(2000)) from POC export (F100 or Fth) with equation (3).
Doing so implicitly assumes that b is identical in all ocean provinces. However, values in Table 2 show that
b is highly variable in space, i.e., the difference between the highest and the lowest b within each study
ranges between 0.65 and 1.33 (e.g., 1.75! 0.42 = 1.33 for the present study). It follows that although the
value b= 0.86 provides a useful reference at the global scale, it should not be used to accurately estimate
POC fluxes and carbon sequestration at the regional scale.

Figure 3. (a) POC export from the euphotic zone (F100), from Henson et al. [2012]. (b) Regionalized estimates of mesopelagic
remineralization b obtained in the present study. (c) POC flux at 2000m or at the seafloor for water depths between 200 and
2000m (F2000). (d) Annual mean depth of the top of the permanent pycnocline, i.e., bottom depth of the ventilated water
mass. (e) POC flux at the annual mean depth of the top of the permanent pycnocline (Fpyc). (f) Difference between POC flux at
the annual mean depth of the top of the permanent pycnocline and at 2000m (i.e., difference between Figures 3c and 3e).

Table 2. (continued)

F2000 (g Cm!2 yr!1) SR(2000) (Tg C yr!1) SR(pyc) (Tg C yr!1) Remineralization (b)

Province This Study Henson et al. b = 0.86 This Study Henson et al. b = 0.86 This Study This Study Henson et al.

Global median 1.44 1.74 1.00 4.09 4.95 3.48 6.29 0.64 0.54
Minimum 0.06 0.23 0.27 0.30 0.19 0.23 0.36 0.42 0.36
Maximum 9.32 8.44 6.92 26.49 35.46 26.78 131.20 1.75 1.09
Number of >global median 27 29 26 27
Number of commonb 20 17
∑S(2000) (Pg C yr!1) 0.33 0.45 0.26
∑S(pyc) (Pg C yr!1) 0.72

aIn the last two columns, comparison of b per province obtained in this study where, for each province with a number of b estimates<5, bwas set as themedian
of medians within the biome to which the province belonged (see Table S2 for provinces with b estimated from in situ data) and derived from Henson et al. [2012].
Finally, at the bottom of the table, global statistics, and ∑S(2000) and ∑S(pyc), the acronyms of biogeochemical provinces are defined in Table S1.

bNumber of provinces either >median or ≤median in both columns.

Global Biogeochemical Cycles 10.1002/2014GB005063

GUIDI ET AL. OCEAN REMINERALIZATION AND SEQUESTRATION 1051

Collodaria Carbon sequestration at 2000m



Plankton and fisheries Beaugrand et al, 2003, Nature 
Beaugrand et al, 2016, Phil Trans R Soc B
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How to collect data: scientific cruises
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tara
site with plankton images
Tara samples
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How to process 
and share data

http://ecotaxa.obs-vlfr.fr 

Collaborative web 
application and database 

Open source 

60,000,000 images 

~400 users worldwide 

To be linked with the 
Ocean Biogeographic 
Information System (OBIS) 
of UNESCO

http://ecotaxa.obs-vlfr.fr
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Take home messages

1.Plankton is essential to the functioning of open ocean ecosystems, 
for oxygen production, carbon sequestration, and food production 

2.Imaging can provide quantitative information on individual 
organisms, at high throughput 

3.Imaging instruments are diverse and their data can be shared on an 
open platform, allowing collaboration and contribution from all 

Jean-Olivier Irisson 
Laboratoire d'Océanographie de Villefranche (LOV) 
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