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Motivation

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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Motivation

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

Does gross primary production (GPP) of Posidonia oceanica

fluctuate inter-annually ?

Is GPP of P. oceanica increasing or decresing in the 
Mediterranean Sea ?
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Motivation

Posidonia oceanica (Linnaeus) Delile 1813
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- 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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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
- threaten (mechanical damage, 

light limitation from eutrophication) 
- meadows declining
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Methods

Aanderaa optodes 3835
Fluorometer
Salinometer
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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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n=2821
Range = 0.4 and 1818 mmol O2 m-2 d-1
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CR < GPP
Net autotrophic Community

NCP = 23 molO2 m-2 yr-1

on average
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Distinct seasonal pattern

Max in 
summer

Min in 
winter
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Distinct inter-annual variations
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Sept-Jan = repeatable

Except winters 2006-2007 & 2014-2015
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meadow + Posidonia litter
(end of summer)

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

Fall & winter storms

“Normal” year.
GPP by benthic sciaphile flora starts as soon as litter is cleared 

Photo credit: Lepoint G.
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meadow + Posidonia litter
(end of summer)

meadow + Posidonia litter
(winter and start of next cycle)

Fall & winter storms

“No storm” year.
GPP by benthic sciaphile flora does not occur (occultation) 

Photo credit: Lepoint G.
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Analysis of inter-annual variability from February-August

& Solar radiation
& Sea surface temperature (SST)
& Chlorophyll-a
& Wind speed
& Precipiation
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Analysis of inter-annual variability from February-August

& Solar radiation
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Analysis of inter-annual variability from February-August

& Solar radiation
& Sea surface temperature (SST)
& Chlorophyll-a
& Wind speed
& Precipiation
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Analysis of inter-annual variability from February-August

February and March:

GPP = -6 + 0.0553 x Solar radiation + 3.08 x Chlorophyll-a
(r=0.87 > rcrit(0.95, n=9)=0.44)

Positive correlation with Chlorophyll-a
≠ phytoplanktonic contribution to GPP
= winter nutrient inputs increase both planktonic and 
benthic production
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Analysis of inter-annual variability from February-August

February and March:

GPP = -6 + 0.0553 x Solar radiation + 3.08 x Chlorophyll-a
(r=0.87 > rcrit(0.95, n=9)=0.44)

April:

GPP = 29 - 0.061 x solar radiation + 4.33 x Chlorophyll-a
- 0.31 x Sea Surface Temperature
(r=0.90 > rcrit (0.95, n=9)=0.44)

Negative relationship with SST and Solar radiation:
during this period high SST and high solar radiation
= early stratification
= lower nutrient inputs (from mixing)
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Analysis of inter-annual variability from February-August

February and March:

GPP = -6 + 0.0553 x Solar radiation + 3.08 x Chlorophyll-a
(r=0.87 > rcrit(0.95, n=9)=0.44)

April:

GPP = 29 - 0.061 x solar radiation + 4.33 x Chlorophyll-a
- 0.31 x Sea Surface Temperature
(r=0.90 > rcrit (0.95, n=9)=0.44)

May to August:

GPP = -287 + 0.052 x solar radiation 
+ 11.93 x sea surface temperature 
(r=0.93 > r crit (0.95, n=9) = 0.44)
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Conclusions

Does gross primary production (GPP) of Posidonia oceanica

fluctuate inter-annually ?

Yes, annually from 61 to 108 molO2 m-2 yr-1.
Mostly related to solar radiation, modulated by temperature and 
nutrient inputs.

Is GPP of P. oceanica increasing or decresing in the 
Mediterranean Sea ?

I don’t know.
But at our study site, GPP was stable from 2006 to 2016.
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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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Planktonic versus benthic GPP ?

Phyto bloom
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Planktonic versus benthic GPP ?
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