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Carbon burial (TgC yr
-1

)

Vegetated coastal systems

Mangroves 24

Salt marshes 60

Seagrasses 27

Continental shelf 99

Deep ocean sediments 6

Duarte et al. (2005) Biogeosciences 2:1-8

Seagrasses are:
1. Hot spots of carbon production and burial
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Seagrasses are:
1. Hot spots of carbon production and burial
2. Hot spots of biodiversity
3. Providers of diverse ecosystems functions, services, and goods

How productive are Posidonia oceanica meadows ?

How variable is production of P. oceanica at short-time scales ?

How variable is production of P. oceanica at inter-annual scales ?

Is it possible to monitor long-term trends of production of P. 

oceanica ?
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Posidonia oceanica (Linnaeus) Delile 1813

- Angiospermae (terrestrial origin)
- endemic to the Mediterranean
- most abundant seagrass in 

the Mediterranean
- Present from shore to ~40 m depth
- habitat for a large biodiversity
- long-living but very slow-growing
- vulnerable
- threatened (mechanical damage, 

light limitation from eutrophication) 
- meadows declining
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Methods

Aanderaa optodes 3835
Wetlabs Eco fluorometer
Salinometer
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Moored instruments (10m depth) :

Fluorescence 4m 12 h
%O2 4, 7, 10m 1 h
Temperature 4, 7, 10m 1 h
Wind speed - 1 h

Benthic incubations :

CO2, O2, nutrient fluxes 10m 2-4 months
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Higher O2 at 10m
Higher daily amplitude of O2 10m

Effluence of Posidonia biology
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Higher O2 at 10m
Higher daily amplitude of O2 10m

Effluence of Posidonia biology

R GPP - R

GPP = Gross primary production
R = Community respiration
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Results
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Strong sub-weekly variability of GPP
Probably related to daily variations in incoming solar radiation (cloudiness)
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2006 2007 2008 2009

Summer time maximum of GPP
Related to optimal light availability
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sediment

water
water pump

PVC base

Plexiglas chamber

sampling
port

compensation
port design 1
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design 2

8 L reservoir

Increase of O2 inside
the incubation bell
 photo-respiration
 GPP under-estimated
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Results

Planktonic versus benthic GPP ?

GPP = f (Chl a)
Bay of Palma (Mallorca)
Gazeau et al. (2005)

→
Chl a from our 
fluorometer →

(very) rough estimate of 
planktonic GPP

01 August 2006 - 01 August 2007:

calculated planktonic GPP
range ~0.0 to 92.6 mmol O2 m-2 d-1,
average 4.5 mol O2 m-2 yr-1. 

community GPP
range 0.4 to 564.6 mmol O2 m-2 d-1

average 56.9 mol O2 m-2 yr-1

Planktonic compartment contributes 
<10% of community GPP on an annual 
scale in this specific community at this 
depth.
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Results

Comparison with previous estimates of GPP for P. oceanica?
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Halodule wrightii meadow 
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P. oceanica meadow
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Monthly sampling
Barrón et al. (2006)

8% of obs 1% of obs
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Results

Inter-annual variability of GPP for P. oceanica?

-1400
-1200
-1000
-800
-600
-400
-200

0
200
400
600
800

1000
1200
1400

2006 2007 2008 2009

GPP

CR

R
aw

G
P

P
 a

n
d

 C
R

(m
m

o
l 

O
2

m
-2

d
-1

)

Aug Nov Feb May Aug Nov Feb May Aug Nov Feb May Aug NovAug Nov Feb May Aug Nov Feb May Aug Nov Feb May Aug Nov
-165

mol O2 m-2 yr-1 CR GPP NCP P:R
2006-2007 cycle -58 61 4 1.1

2007-2008 cycle -64 89 25 1.4
2008-2009 cycle -67 96 29 1.4
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Inter-annual variability of GPP for P. oceanica?

Aug Nov Feb May Aug Nov Feb May Aug Nov Feb May Aug NovAug Nov Feb May Aug Nov Feb May Aug Nov Feb May Aug Nov
-16512

14

16

18

20

22

24

26

28

9.0 m
7.0 m
4.5 mte

m
p

er
at

u
re

 (
°
C

)
2006 2007 2008 2009



45th Liège Colloquium
Liège, 15 May 2013
http://www.co2.ulg.ac.be/

Results

Inter-annual variability of GPP for P. oceanica?
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Results

Inter-annual variability of GPP for P. oceanica?

meadow + Posidonia litter
(end of summer)
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Results

Inter-annual variability of GPP for P. oceanica?

meadow + Posidonia litter
(end of summer)

Meadow clear of litter
(winter and start of next cycle)

Fall & winter storms
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Results

Inter-annual variability of GPP for P. oceanica?

Meadow clear of litter
(winter and start of next cycle)

Meadow + litter
(winter and start of next cycle)

mol O2 m-2 yr-1 CR GPP NCP P:R
2006-2007 cycle -58 61 4 1.1

2007-2008 cycle -64 89 25 1.4
2008-2009 cycle -67 96 29 1.4
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How productive are Posidonia oceanica meadows ?

How variable is production of P. oceanica at short-time scales ?

How variable is production of P. oceanica at inter-annual scales ?

Is it possible to monitor long-term trends of production of P. 

oceanica ?

Very

Very

Very

Yes

Instumentation is available and easy to deploy

All we need is motivation, funding and patience
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Available at :

http://orbi.ulg.ac.be/
http://www.co2.ulg.ac.be/
http://www.aslo.org/lo/ (free download)
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= phytoplankton bloom => shading effect on Posidonia

Largest daily amplitude observed  from mid-April to September
= after the spring phytoplankton bloom
= production of Posidonia much larger than pelagic production
= production of Posidonia related to light availability (internal nutrient recycling)


