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Context
The aim of the project was to study the relationship between the hydrological properties and dynamics of the
coastal strip of the Southern Upwelling Sector of the Canary Current (SSUCC) and the plankton communities, a key
sensitive link in this highly productive but largely unknown ecosystem.
Objectives / scientific questions
CENTRAL's objective was to carry out a campaign to complete the research activities carried out in the southern
Senegalese shelf region by covering the inner-shelf and by adding information on plankton diversity, distribution,
structuration and functioning.
Main results
During the CENTRAL campaign, continuous observations (Acoustic, SST, SSS, multispectral fluorescence) along the
trajectory and at stations (CTD, nutrients, fluorescence, HPLC, flow cytometry, DNA, zooplankton) were collected
from 29/11 to 02/12 2017 on board the vessel of opportunity REEL TIME over the southern Senegalese plateau.
These observations are complemented by campaigns carried out on board the Amouage sailboat (24/10, 13-14/11
and 21/12/2017) along 14°N, by current profiles acquired at different points on the shelf (ADCPs; Fig.1a), by the
Melax monitoring station (temperature, salinity, bottom dissolved oxygen, atmospheric variables) and by satellite
imagery (chl-a, SST, SSS). The aim of the current study is to describe the phytoplankton biomass, its distribution
and diversity during the little-studied transition period between the warm monsoon season and the cold upwelling
season. The southern Senegalese plateau is governed by a very marked seasonality resulting, for example, in SST
differences  of  more  than  12°C  between  upwelling  (17-18°C)  and  monsoon  (30°C)  seasons.  This  seasonality
profoundly modifies the hydrological and chemical conditions, the plankton communities as well as the presence
of certain key fish species such as Sardinella aurita which migrates seasonally (Brochier et al., 2018). 

CENTRAL took place during a relaxation phase after an upwelling event. SMOS images of surface salinity show that
the plateau is influenced by desalinated Guinean waters which are advected northwards by the West African
Boundary Current (Kounta et al., 2018 ; Fig.1e). At these dates, the highly stratified surface layer encountered at
the end of the warm season (~30 m; 24/10) has been eroded by the combined action of the intensifying surface
winds, and the internal waves generated by internal tides that propagate along density gradients over the shelf
(see Fig.1b; Capet et al., 2017).  This erosion of the base of the surface mixed layer creates new water masses
specific to the shelf (between 30 and 60 m depth; Figs. 1d,e). The data acquired at this time of year confirm the
presence of a subsurface chl-a maximum outside the shelf (Dia, 1986; Fig. 1c) composed mainly of diatoms.

Based on microphytoplankton counts, flux cytometry, nutrients and hydrological variables, Vangheluwe (2019) was
unable to demonstrate statistically (PCA) any marked structuring of the plateau. 20 to 44 microphytoplankton
species are identified in each surface station while the specific diversity varies between 1 and 4 (Fig.2). Offshore
waters (station 19; Fig. 1a) host higher abundance of trichodesmium and the stations closest to the coast show
sometimes high abundances of cryptophyceae (cryptomonas sp) which are believed to come from the Sine-Saloum
mangrove  estuary.  The  high  concentrations  encountered  near  the  coast  at  14°30'N  (15  mgChl-a/m3)  at  the
beginning of the cruise were composed of pseudo-nitzschia while those encountered at 14°N (40 mgChl-a/m³;
stations 46-47) were composed of an assemblage of diatoms, cryptophyceae, nanophytoplankton dominated by
the potentially toxic dinoflagellate species Akashiwo sanguinea. The conditions that have led to these blooms have
not yet been investigated. Ramond et al. (2019) studied the link between taxonomic and functional divesity and
showed that the functional diversity of protist in our studied region varied in parallel with their taxonomic diversity
accross different size classes. However, pico-eukaryotes were characterized by a wider taxonomic and functional
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diversity. An analysis of microbial correlations as a function of the hydrological structure of the system was also
carried out (not shown) and will be completed by the samples collected during the 2017 field experiment.

Figure 1 Figure 2

Figure 1 : a) Track of the ship superimposed on MODIS Aqua chl-a image (30 Nov. 2017). It also shows the types of station and
the variables collected. Photos were taken from microscopic analysis  of microphytoplankton communities (B.  Beker) and
illustrate some geographical specificities.  On the right, vertical section carried out at 14°30’N for b) acoustic density (showing
internal  waves  activity),  c)  chl-a  (illustrating  subsurface  maximum  on  the  outer  shelf),  d)  temperature  (showing  newly
generated water masses between 30 and 60 m at mid-shelf) and e) salinity (showing fresher water offshore).
Figure  2 :  a)  Abundance  for  diatoms,  dinoflagellates  and  others  (cryptophyceae,  cyanophyceae,  euglenophyceae  &
prymnesiophyceae) and b) number of microphytoplankton species (black diamonds, right axis) and specific diversity (grey
bars, left axis) as a function of station number.

Future  of  the  project :  DNA  samples  were  prepared  but  have  not  yet  been  analysed  on  the  INRA genomic
platform. Zooplankton samples have been scanned by Zoocam, they have been classified but the analysis through
Ecotaxa  and  their  complete  validation  remain  to  be  done.  The  recent  start  of  two  PhD  students  (Y.  Coly:
zooplankton by acoustics & A. Beye: phytoplankton by fluoroprobe) will allow to boost the valorisation of this
campaign and the redaction of an article entitled « Evolution of plankton diversity and distribution during the
setting of the upwelling season over the wide shallow shelf of the southern Canary Current Upwelling Ecosystem  »
by Machu et al. (in prep). This project will also feed the ANR SOLAB project (PI: X. Capet, E. Machu) which studies
planktonic intercations, their environmental determinants and their biogeochemical consequences in this coastal
laboratory of the Senegalese plateau (launched in March 2019). These results will also feed SCOR EBUS and IOC
UNESCO working groups on the Canary Current system.
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