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Scientific objective

Impact of the high continental
NO3:PO4 ratio on the structure of the

/ food web?
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Scientific strategy:

Stoichiometry

of Nutrient
Inputs




Why to choose Mnemiopsis leidyi?
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Reports of M. leidyi blooms in Mediterranean g‘e
(Fuentes, 2009, Boero, 2009, Kilie&Lucas, 2013
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 Chosen species — comb-jelly Mnemiopsis
leidyi :

« An alien species which successfully
colonizes Mediterranean coasts in the last
decades




Eco3M-Med biogeochemical model
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0D scenarios on the Mnemiopsis leidyi behavio

For the appropriate Mnemiopsis leidyi implementation into the Eco3M-MED
model

numerous 0D tests were made on its physiology:

 Growth rate and reproduction

 Grazing

 Mortality

« Metabolic requirements
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Feeding by constant food concentration of 10 ind/l after 5, 30, 40, 60, 80 days of
starvationM. L has strong survival ability at high food concentration




A case study on the NW Mediterranean Sea

under the influence of the Rhone River
Model bathymetry
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* high/low NO3:PO4 ratio of the Rhone River ;
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Modeled region — Gulf of Lions under impact of the Rhone River




Carbon repartition

in % from Total Carbon,
in the zone III at two contrasting situations
Scenario: no Jellyfish, Rhone NO3:PO4 of 2010

10th September 2010
cop

Bloom period Stratified period
* more diatoms * intense microbial l

« more Carbon « DOC accumulatio

biomass POC
19%

DOC
25%

Total Carbon: 0.0040 mol/1
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Community shifts

Units: fluxes over summer period in mmolC/m3

| NO JELLYFISH | WITH JELLYFISH

2*NO3:PO4




Conclusions

Mnemiopsis leidyi species was implemented into te Eco3M-MED model

 Variety of oD scenarios on the physiological processes was made

* 3D modelling with different NO3:POg4 ratios in the Rhone River showed:

The presence of jellyfish in the system activates the microbial loop during the
summer period, which is mere reinforced with the NO3:PO4 increase

* The impact of the NO3:PO4 increase on copepods and jellyfish is weaker

due to their lower growth rates. Therefore, for studying such impacts on these
organisms, longer simulations are needed

These preleminary results show the complex plankton dynamics
induced by nutrient changes and how it could impact the higher
trophic levels.
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Perspectives

Application of the What evolution in the future
model MARS3D/ECO3M (changes in agricultural

of NW Med Sea practices and other anthropic
pressures from the continental

Other models from the LABEX | domain)?
(hydrological, socio-economical,...)
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