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Figure 4 : Surface water microplastics size occurrence in 
percentage for each size class (mm) (all stations and 
sampling campaigns  combined)

Figure 3 : Microplastic average concentration in surface water samples (MP.m-3) and in sediment samples 
(MP.kg-1 dry sed.) in the bay of Marseille (North-western Mediterranean Sea, France).

Figure 5 : Typology of water and sediment 
microplastics found in the Bay of Marseille (all 
stations combined, %)

• Microplastics were found in every sample
collected

• The characterization of MP in water and 
sediment demonstrate the dominance of 
1mm size elements, belonging mostly to 
fibre type (Figure 5)

• Average microplastic concentration in the bay: 
Surface water 5,83 ± 1,03 MP.m-3

Sediments 855,63 ± 110,66 MP.kg-1 dry
sediment

• Spatial variation is absent in water and
sediment and dot not exhibit any spatial
trend (in water R²=0,480, p<0,05 ; in 
sediments R²=0,095, p<0,05)

• Temporal variation is likewise absent in 
water samples except for february 2020
which stand out with abnormal high 
microplastics concentrations (22.47±8.85 
MP.m-3 ; R²=0,002, p<0,05)
Temporal variation is absent in sediment
samples (that’s why we combined the 2020 & 
2021 results, R²=0,781, p<0,05)

• 7 sites sampled in february and 
september 2020 and in march
and september 2021 in the bay 
of Marseille

• 27 water samples and 16
sediment samples

• Locations are representative of 
contrasted environments 
regarding hydrodynamics and 
proximity with the urbanized 
areas

• Surface water microplastics
were collected with a 330µm
Manta net (2kt, 20 min)

• Sediments samples were
collected with a van Veen grab

• Storage in glass jar with a metal
lid at 4°C

Wet sieving 4mm-250µm

Wet Peroxyde Oxydation
+ intermediate sieving 63µm 

+ ultrasonication

Filtration 0,45µm on chequered
filter & observation

Folsom separation 2x50ml

Manta net 
water samples

van Veen grab
sediments samples

Densimetric
separation NaCl

SAMPLING STRATEGY EXTRACTION PROTOCOLE

Figure 2 : microplastics extraction protocole modified and improved
from Masura et al. (2015) to be ecological and shorter

Figure 1 : microplastics sampling with a manta net (A) and 
sediments collected with a grab van Veen (B)
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• Microplastic concentrations in water and sediments are consistent with
concentrations found in similar hydrodynamic systems as others semi-enclosed bays 
and consistent with studies focused on the bay of Marseille

• The abnormal concentration value observed in february 2020 shows ressemblance
with concentration peaks noticed in 2018 in Gérigny and al. (2022), suggesting the 
existence of episodic marine litter accumulation in the bay

• In february 2020, the high concentration value can be explained by a combination of 
hydrodynamics features as an entering west swell, a south-east wind regime, and 
multiples Rhône’s plume intrusions (Figure 8)

• On the contrary, the concentration values observed in september 2020 and in march and 
september 2021 are bound to an outgoing sweel and a strong Mistral (north wind regime) 
pushing the marine litter as well as the microplastics out of the bay

• Precipitation events seems to have no 
influence on microplastic concentration in 
this study

• We can suggest that the time is reduced for 
sedimentation due to the recurrent vertical 
mixing (up and downwelling) resuspending
the sediments and the unstable water 
circulation.
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Figure 6 : Comparison of water MP concentration (MP.km-²)  in the 
bay of Marseille between fiour studies through time (Collignon & al. 
2010, Schmidt & al. 2018, Gérigny & al. 2022)

Figure 7 : Ichthyop simulation of 10 days microplastic trajectory after a release (500 particles) from a 
wastewater treatement plant (Cortiou) based on hydrodynamic characteristics of the bay and 
polymers characteristics as buoyancy

Figure 8 : Simulated salinity in the bay of 
Marseille the 19th september 2020 showing
a Rhône’s plume intrusion

• Microplastics sources in the bay of Marseille : high contaminated
Rhône’s plume intrusion, transport from Cortiou wastewater
treatement plant output with the south-east wind regime

• Microplastics go out the bay principally because of the intense 
north wind regime

• There is no spatio-temporal variation concerning microplastic
abundance in the bay, excepted episodic peaks due to a 
combination of hydrodynamics and meteorologic process

• Chemical characterization (µFTIR or Raman spectroscopy)
• Continuing the spatio-temporal tracking
• Complete the sample group with collecting new samples in 

the open sea and at proximity of point sources as the Cortiou
wastewater treatment plant or the Rhône river

• Examine the nano fraction (TFF, DLS)
• Studying the vertical microplastic distribution in the water 

column

• Suffers from intense anthropogenic pressures including over 
urbanization and industrialization (4th productor of plastic), >150 
million inhabitants, strong shipping and fishing activity, world’s 
leading touristic area

• This semi-enclosed basin with limited water exchanges facilitates 
marine litter accumulation

• Surrounded by major sources of plastics and microplastics as the 
Marseille city, the Rhône river, the wastewater treatment plant of 
Cortiou

• Only a few studies on this highly contaminated area and no 
studies on the microplastic in the sediments

• Obtain quantitative results on the microplastic spatio-temporal 
distribution

• Developing a brief and simple protocole comparable with the 
other studies results

• Coupling our results with the MARS3D-RHOMA to test the 
influence of hydrodynamics on microplastic distribution
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