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Abstract

Recently put into limelight, blue carbon has gained recognition as a strategy to mitigate climate

change.  Blue  carbon  is  defined  as  the  carbon  stored,  sequestered  or  released  from  coastal

ecosystems of tidal marshes, mangroves and seagrass meadows. Mangroves are the most important

blue carbon ecosystems allowing significant amounts of carbon to be sequestered and stored into

their  biomass  and  sediments.  Mauritius  hosts  only  two  species  of  mangroves:  Bruguiera

gymnorrhiza and  Rhizophora mucronata.  Previous  studies  done  in  Mauritius  on  above  ground

biomass and soil organic carbon have demonstrated the two species as one ecosystem as studies

have been undertaken only in Rhizophora spp dominated areas. This study is the first to separately

assess carbon in the above ground biomass and soil organic carbon of each species and provide

comparison between the two carbon sinks. Four study areas of 0.025 hectare  each were chosen at

two sites on the east coast of Mauritius which are Ferney and Pt D’Esny. Each study areas were

labeled as stations. Field studies were conducted from September 2018 to January 2019. Quadrats

of 5 × 5 metres were set up in each study area and measurements of diameter at breast height for

above ground biomass were done and sediments samples for soil  organic carbon were taken by

using corers in each quadrat. Forest structure was also assessed in terms of structural attributes in

each station. For the estimation of above ground biomass, two different allometric equations were

used relative to the species and parameters available. For Bruguiera gymnorrhiza, the equation used

was  from  Clough:  AGB=  0.1858  (Diameter  at  Breast  Height,  DBH)  2.306 and  for  Rhizophora

mucronata, the equation used was from Rakotomavo: AGB= 0.1587 (DBH)  2.383.  The choice of the

allometric  equation  was  based  on  the  DBH  range,  the  species  of  mangrove  and  the  climatic

conditions.  For  organic  carbon  in  the  sediments,  the  soil  samples  were  dried  in  an  oven,

homogenized and loss on ignition method (LOI) was carried out using a muffle furnace. LOI is a

measure of the mass of sample lost (oxidised and lost as gas, or volatilised) when heated to high

temperatures.  Total Organic Carbon (TOC) in three depths, (0-10 cm, 10-20 cm and 20-30 cm) of



mangrove soils was determined.  The total above ground biomass for  Bruguiera gymnorrhiza and

Rhizophora mucronata  at  two  stations  in  Ferney  were  328.70  Mg  ha-1 and  273.78  Mg  ha-1,

respectively. The total organic carbon for the study area hosting Bruguiera gymnorrhiza accounted

up to 966.70 Mg ha-1  of which 205.38 Mg ha-1 made up the seaward zone, 408.54 Mg ha-1 middle

zone and 352.78 Mg ha-1 the landward zone.  For the area containing Rhizophora mucronata, the

total organic carbon was 1073.15 Mg ha-1 with 382.11 Mg ha-1 making the seaward zone, 380.95 Mg

ha-1 middle zone and 310.10 Mg ha-1 the landward zone. The results show a much higher above

ground biomass in  Bruguiera spp  compared  Rhizophora spp but the total organic carbon of both

species does show a higher value in soil carbon for Rhizophora mucronata. 

On  a  global  scale,  values  obtained  in  this  study  (1089.16±17.3, 1295.41±20.5  Mg  ha-1)  are

comparable to studies done on carbon stocks of mangroves in Latin America (940 Mg ha -1) and

Asia  (1049  Mg  ha-1) and  the  Intergovernmental  Panel  on  Climate  Change  (IPCC)  values  for

mangroves (511 Mg ha-1). 

More national interest should be expressed in Bruguiera spp and plantation of this species should be

incorporated into local and national programs and initiatives as compared to  Rhizophora spp, the

former can grow more inland, and thus stand as a key figure to counter balance effects of climate

change, one being sea level rise. Also, both species are significant carbon sinks and as blue carbon

ecosystems, strategies and options such as Reduced Emissions from Deforestation and Degradation

(REDD+)  and Payment  for  Ecosystem Services  (PES)  can  be  applied  in  a  national  context  to

mitigate  climate  change.  This  study  justifies  mangroves  as  being  blue  carbon  ecosystems  and

supports effort being made for their conservation and management.
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