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World production of trace elements

data compiled from the Mineral 
Yearbooks published by the US 
Geological Survey on www.usgs.gov
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bioindicators =
organisms accumulating pollutants
to levels representative of their
habitat contamination status.

Mytilus galloprovincialis

direct measurements 
in the environment:
water, suspended 
matter, sediments.

Bio-monitoring

Contamination

trace elements

Posidonia oceanica
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Analytical steps:

• homogeneous sample

• acidic digestion in a 
microwave oven

• measures : 
� inductively 
coupled plasma 
mass spectrometer

Laboratory analyses

Ethos D
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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 :



Radial monitoring: Ajaccio Bay

VI

VII



A1
A2

A3

A4

A5

A7

A8

A9

A6

Radial monitoring: Ajaccio Bay

VI



Radial monitoring: Ajaccio Bay A1
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Local monitoring: Calvi Bay
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Local monitoring: Calvi Bay

Lifestyle of organisms

• P. oceanica  = rooted primary 
producer 

→  weak point sources of long-
term accumulations of pollutants in 
sediments.
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22m

7m

top-down 

contamination

Calvi sewer vs Aquaculture farm:

Local monitoring: Calvi Bay
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40m

13m

7m

20m

bottom-up 

contamination

Calvi sewer vs Aquaculture farm

Local monitoring: Calvi Bay



18 stations (sampled in april 2007 at 15m depth)
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PACA     Corsica PACA     Corsica

© Ballesta L.

Regional monitoring: French littoral



Global monitoring: Mediterranean



Global monitoring: Mediterranean
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Global monitoring: Mediterranean
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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)



Posidonia oceanica

Left: P. oceanica shoots fixed on a plagiotropic rhizome. Right: (A) shoot of leaves on a
plagiotropic rhizome; (B, C) adult leaves; (D) intermediate leaf; (E) juvenile leaf
(modified after Libes and Boudouresque 1987).

plagiotropic 

shoot
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shoot
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Posidonia oceanicaPosidonia oceanica

� Posidonia oceanica: shoots, 
rhizomes and roots;
• Foliar stratum;
• Matte.



� Posidonia oceanica: shoots, 
rhizomes and roots;
• Foliar stratum ◄ water; 
• Matte ◄ sediments.

Posidonia oceanica



18 stations (sampled in april 2007 at 15m depth)
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P. oceanica compartmentalization
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Environment vs. biological cycle
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Moderate contamination experiment

• 5 days of contamination 
in June 2009;

• 410L bell-shaped
mesocosm;

• Contamination every
12 hours (9am-9pm);

• 15 days of 
decontamination.
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Moderate mesocosm
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Cu: moderate - shoots and water
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Cu: moderate - shoots and leaves
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Cu in RhizomesCu: moderate - rhizomes
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© Mrkvicka A.

acropetal 
translocation
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1. Spatial monitoring of pollution:

Sampling strategy will depend of the aims of your study;

2. Compartmentalization and seasonality:

Bioaccumulated TE levels evolve according to the compartment

considered and the species biological cycle;

3. Experimental vs. field monitoring:

2 complementary approaches.

www.wwfsassi.co.za/

You said biomonitoring … ??
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More information

http://orbi.ulg.ac.be/
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Thank you for your attention

5th Annual World Congress of 
Marine Biotechnology-2015 

J. Richir, P. Lejeune, 
G. Lepoint, K. Das, 
S. Gobert

Qingdao,
11-07-15


