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Scale ? Sampling effort ?

TE accumulation in P. oceanica

studied at different scales :

1. Along a radial (100 m scale) 

2. In a bay (1 km scale)

3. Along the 

French 

Mediterranean 

littoral (10-100 

km scale) 



Scale ? Sampling effort ?

4. Along the whole Mediterranean coastline (100-1000 km scale)

TE accumulation in P. oceanica

studied at different scales :



Scale ? Sampling effort ?

1. Along a radial (100 m) 

2. In a bay (1 km)

3. Along the French littoral (10-100 km) 

4. Along the Mediterranean coastline (100-1000 km)





Conclusion

Trace Element Spatial Variation Index

TESVI = [(xmax/xmin) / (×(xmax/xi)/n)] * SD

Trace Element Pollution Index

TEPI = (Cf1 * Cf2é Cfn)
1/n

TESVI and TEPI efficient complementary indices to monitor the pollution by

TEs. They successfully led:

Å to the ordering of TEs according to the overall spatial variability of their

environmental levels along the French Mediterranean littoral;

Å to the quantification of the global pollution in TEs between monitored sites.

Pollution indices



Spatial variability

Proportional ordinate

scaling between TEs:
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TE TESVI

Hg 3.9

Cd 8.7

Cu 9.2

Pb 13.3

As 29.4

Ag 34.9

Ni 92.7



Global contamination



5-level water quality scale
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Ag As Cd Cu Hg Ni Pb

quartile 1 0.1833 0.4000 1.8283 6.4500 0.0552 17.9250 1.3083

quartile 2 0.3667 0.6333 2.2996 8.5667 0.0663 22.2833 1.7484

quartile 3 0.5642 1.2333 2.8292 12.6263 0.0798 31.5852 2.9333

quartile 4 1.5500 5.3000 4.6714 27.7000 0.2041 123.0000 14.5000

Ag As Cd Cu Hg Ni Pb

quartile 1 0.1833 0.4000 1.8283 6.4500 0.0552 17.9250 1.3083

quartile 2 0.3667 0.6333 2.2996 8.5667 0.0663 22.2833 1.7484

quartile 3 0.5642 1.2333 2.8292 12.6263 0.0798 31.5852 2.9333

quartile 4 1.5500 5.3000 4.6714 27.7000 0.2041 123.0000 14.5000

Superior limit of

quartiles

qu. 1 qu. 2 qu. 3 qu. 4

Quartile means

< 1st qu. mean: verylow CL 

1st-2nd qu. mean: low CL

2nd-3rd qu. mean: medium CL

3rd-4th qu. mean: high CL

> 4th qu. mean: veryhigh CL

5 contamination levels



Clustering

sites highly

contaminated

sites little

contaminated



HC by Cd, Ni; 

LC by As

HC by Ag, 

As, Pb

LC by TEs overall

Clustering vs. TEPI





× Posidonia oceanica: shoots, 

rhizomes and roots;

ÅFoliar stratum ƹ water; 

ÅMatte ƹ sediments.

Posidonia oceanica bed



Seagrass meadow components

Seagrass meadows can be conceptualized as the

juxtaposition of 5 separate components:

Åseagrass shoots, 

Åepiphytes, 

Åassociated algae and animals, 

Ådetritus, 

exchanging flows of TEs between themselves and with their

environment:

Åwater,

Åsediment.

(After Boudouresque and Meinez, 1983)

(Schroeder and Thorhaug, 1980)



P. oceanica

leaves

roots
rhizomes

water
epiphytes

sediment algae

detritus

animals
UF1

LF1

TF1
TF2

TF3

TF4

LF6

UF2LF2

UF3

LF3
LF8

UF8

LF4

UF5

LF5

UF4

FF1

FF2

FF3

FF4

CF4
CF2

CF3

CF1

MF1

UF6

LF7 UF7

Diagram in energy circuit language



Flows : experimental design

Experimental exposure:

ÅIn aquaria;

ÅIn situ.

Trace elements:

ÅContamination with radionuclides;

ÅEnrichment of the less abundant stable isotopes;

ÅHigh relevant concentrations in pristine conditions.



Flows : uptake and translocation

water and leaves

rhizomes



TEs in seagrass meadows

üData compilation for the different components of the model;

üMass balance analyses;

üExperiments.

The quantification of the role played by P. oceanica

meadows in the coastal biogeochemistry of TEs and their

function of biological filter.



M. galloprovincialis monitoring station
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