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WP4: Experimental study of priming effects on mangrove soil carbon
Tarik Meziane BOREA, iEES, LPG

Quantification of priming effects:
12/13C mass conservation

Understanding microbial and 
redox processes 
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Tropical estuaries and mangroves

Brazil - Rio de Janeiro
IRP VELITROP (CNRS)
Universidade Federal Fluminense
Universidade do Estado de Rio de Janeiro

Université de Antilles
Guadeloupe 

Brazil – Para
Museu Paraense

Emilio Goeldi

New Caledonia
Université de la 
Nouvelle Calédonie

IRD  CNRS
French Guiana

Guadeloupe 
Eutrophic and 
pristine
Carbonated
mangroves

French Guiana 
Terrigenous mangroves
Pristine open coast mangrove
Pristine  Estuarine mangrove
Eutrophic Estuarine mangrove

Brazil - Rio de Janeiro City (18 Mhab)
Lagoons and small deltas
Terrigenous mangroves
Pristine and eutrophic lagoonal mangroves

New Caledonia
Urban estuarine 
mangrove
Carbonated pristine 
mangrove

Vietnam - Hô Chi Min City (10 Mhab)
Tidal estuaries and small deltas
Terrigenous deltaic mangrove

Mangrove sites Ho Chi Minh Polytechnic Institute
Ho Chi Minh Ville University 

LMI LECZ CARE (IRD) 
Vietnam - Hô Chi Min City

Estuarine sites 

Partnership and study sites
Forest ecology, oceanography, biogeochemistry, sedimentology, hydrology, microbiology)
Two contrasted estuarine complexes with some data already available

• Vietnam : Saigon tidal estuary (highly eutrophic) and Mekong delta (moderately eutrophic)
• Brazil: 5 Lagoons and semi-enclosed bays and Paraiba do Sul delta with various degrees of eutrophication

10 mangrove sites covering all the geomorphological spectra with various degrees of eutrophication

24 months 
post-doc

C-GEM 
“Carbon Generic Estuarine 
model”
1 tidal estuary, 2 deltas
Simulate present CO2
emissions
Predict future emissions

Published data
(N=57, Laruelle et al. 2013*)
Our recent high resolution pCO2 data including 
ocean colour variables (N=9, n>1000)

3 Oceanographic cruises, joint efforts with 
FairCarboN Carbonium Targeted projectData Transport/reaction

modelling

MODIS since 2002 1km resolution
SENTINEL 3 since 2016 300m resolution
Chl a, CDOM, SPM, POC, pCO2, FCO2
Reduce uncertainties
Describe long-term trends in the past

1 PhD in 
Brazil

Volta et al. 2014

Ocean Colour 
Remote sensing 

12 months 
post-doc

WP1: Past, present and future GHG budgets of tropical estuaries
Vincent Vantrepotte LOG, BOREA, IGE, UFF and UERJ (Brazil), HCMUT (Vietnam)

WP2: Flux components of mangrove carbon budgets – Marie Arnaud iEES, ISEA, AMAP, 
IGE, BOREA, EPOC, UFF UERJ and MPEG (Brazil), HCMUT (Vietnam)

Surface soil

Mangrove blue carbon

Low  tide

CO2 CH4

DIC     
CH4
DOC   
POC 

CO2 CH4

6

CO2

4

Mangroves creeks

Mangroves forests

3

2

7

Chl a
SPM
POC
CDOM

5

1

FCO2 FCH4

FCO2 FCH4

8

5: CO2 and CH4 soil-air 
fluxes: static chambers

6: CO2 and CH4
water-air fluxes: 
floating chambers1: AGB Production: Forest inventory + temporal analysis of 

very high spatial resolution satellite images 
2: Litter traps 3: Sediment traps

7: Fine root production: 
EnRoot minirhizotrons 

12 months 
post-doc

24 months 
post-doc

4: Tidal pumping: dissolved C
and 222Rn monitoring in tidal creeks

pCO2
222Rn 

2 PhD Brazil 
& New 

Caledonia

Mangrove 
monitoring network 
– Capacity building

Tutorials

8: OC Burial 210Pb 137Cs

Cotovicz et al. submitted.

Estuaries – mangroves 
connectivity

Urban OC
Algal OC

N  P

Surface soil

Mangrove blue carbon

Aquaculture 
OC

Mangroves creeks

Mangroves forests

Terrestrial OC

Chl  a
SPM
POC
CDOM

High  tide

Early 
diagenesis

WP3: Origin, composition, remineralisation and preservation of organic 
matter in mangrove soils Aurélia Mouret LPG, iEES, BOREA, ISEA, UFF, MPEG, HCMTU

Elementary composition (C, N, P, Mn, Fe, S)
Isotopic (13C, 15N, 14C) composition of OM
Solid-state 13C NMR spectroscopy of soil bulk 
OM
OM association with mineral phases 
Fatty acids, pigments, sterols, n-alcanes, sugars, 
lignin 

Soil geochemical characterisation: 
OC remineralisation rates and 
pathways - Sedimentary 
diagenesis

2D Gel probes
Redox sensitive 
dissolved species

2D diffusion/reaction modelling

Redox sensitive solid species: 
MnO2, FeOOH, FeS

Source samples from WP2
Sediment and litter traps

Microbial 
communitie
s
Procaryotes
Fungi

rRNA 
Sequencing

1 PhD 
Brazil

1 PhD 
France

20 Soil cores 1m

2D Gel probes

24 months 
Post doc 

Challenge : Geographic remoteness with strong time-lags and reduction 
of the carbon footprint
On line communication: Webpage, YouTube Channel, social medias, regular webinars, 
online technical meetings, field work planification, follow-up committees. 
Regional cruises planned regionally: Indo Pacific / Atlantic-Caribbean 
Production of video tutorials, long field trips with training of local partners
Database management, workshop, publication groups, international conferences

WP0: Project management and communication
Gwenaël Abril PI, Cyril Marchand Co-PI, WPs Leaders

Coastal embayments
and lagoons Tidal channels Mangrove creeks Mangrove soils Mangrove vegetation

Carbon budgets of TROPical coastal ECOSystems in the Anthropocene
TROPECOS

OBJECTIVES
• Revise global estimates of carbon emissions (CO2 and CH4) and OC storage in estuaries

and mangroves
• Understand how and how much C circulates through ecosystems according to

geomorphology > urgently needed for global C models
• Mangroves: disentangling mechanisms of carbon stabilisation on the long term and

feedback loops in soils by building an unpreceded geochemical database
• Mangroves: vulnerability of the blue carbon reservoir to eutrophication. A nature-based

solution for urban water treatment?

PROGRAMME DE RECHERCHE 
CARBONE ET ÉCOSYSTÈMES CONTINENTAUX

FairCarboN
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