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Background 

Mangrove and associated blue carbon ecosystems capture and stores huge stocks of carbon in 

below- and above-ground components. The stored carbon risks being released back into the 

atmosphere when mangroves are degraded or their area is converted for other land-uses. 

Awareness of the scale of potential CO2 emissions from the continued loss of blue carbon 

ecosystems has resulted in the protection and restoration of mangroves being recognized as a 

national priority for both climate change mitigation and adaptation. Prior to inclusion of 

mangroves in national accounting for greenhouse gases (GHG) under the Paris Agreement of 

UNFCCC there is need to conduct carbon baselines. The overall objective of this study was to 

determine ecosystem carbon baseline for mangrove forests in Lamu, Kenya. Carbon accounting 

in forests is done by use of carbon pools. Broadly, five carbon pools can be distinguished: 

aboveground biomass, belowground root biomass, dead organic matter in wood, dead organic 

matter in litter, and soil organic matter. Specific to this study, we determined soil carbon pools in 

three management blocks of mangroves in Lamu.  

Study approach and Methodology 

The study was carried out in three mangrove management blocks of Lamu. Soil core was made 

in the center of 20 x 20 m plots used for vegetation sampling. Surface debris and litter were 

removed prior to taking the sample with the soil corer.  Roots and other non-soil organic 

material, such as litter and debris, were removed. Soil cores were extracted using a soil core 

sampler of 6.0 cm diameter. The default depth of the soil sampled was 1.0m. The extracted 

sample was subdivided into four depth intervals; 0-15; 15-30; 30-50; and 50-100 cm.   Sub-

samples, 5 cm in length, were collected at the approximate mid-point of each depth interval for 

analysis. The sub-samples were put in labeled plastic bags containing site name, depth and 

quadrat ID, sealed and stored at 4.0˚C for transportation to the laboratory for analysis. In the 
laboratory, the samples were weighed and oven-dried for 48 hours at 60 

o
C. About 5 grams of 

the dry soil sample was homogenized by grinding to a fine powder using a mortar and pestle and 

analysed for grain size using dry sieving by Mastersizer 3000 program. Five grams of the 

remaining sample were oxidized at 450
o
C in a furnace for 8 hrs until only inorganic ash was left. 

What was lost during the oxidation represents the soil organic matter (SOM). The soil organic 
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matter was converted to organic carbon using an equation used in a similar study of mangroves 

in Palau.  

 Results 

The mean soil bulk density of mangrove soil in the Northern central swamps, Southern swamps 

and Northern swamps was 0.5865, 0.0532 and 0.4656 gcm
-3

 respectively. Soil in the three 

mangrove blocks was dominated by sand as the main textural group, making up over 90% of soil 

in all the blocks; 90.6% in the Northern Central, 92% in the southern swamps and 97.9% in the 

Northern Swamps. There was significance in difference between the sediment carbon across the 

three mangrove forest blocks (p = 0.000). The Southern swamps had the highest mean, 

529.86±100.01 Mg C ha
-1 

(range: 242.18 to 790.25),
 
followed by the Northern central swamps 

390.58±165.90 Mg C ha
-1 

(range: 84.92 to 685.91). Northern Swamps had the lowest soil organic 

carbon, 306.84±147.54 Mg C ha
-1

 (range: 65.15 to 560.4).  

Conclusion   

These findings provide prove of the high content of soil organic carbon that is associated with 

mangrove ecosystems. They also aligned with findings of other studies like in the Amazon 

mangroves, (341 Mg C ha
-1

) and mangroves of Ndougou, Lagoon, Gabon, (392 Mg C ha
-1

). 

However, Lamu soil carbon pools were lower than the global mean soil carbon pool of 749 Mg C 

ha
-1

. This may be explained by low amount of fine textured soil which may leave the organic 

matter in the soil susceptible to decomposition. These findings will act as a baseline for 

management and conservation efforts of mangrove forests in Lamu. They can also help influence 

policy for incorporation of mangrove forests in Kenya’s periodic Nationally Determined 

contributions, (NDCs). 
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