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Mangrove forests are major carbon sinks, storing three to four times higher than their 

counterparts in terrestrial areas.  Most of the carbon captured by mangroves is stored in the soil. 

The stored carbon risks being released back into the atmosphere when mangroves are degraded; 

leading to global warming. This raises the need for mangrove carbon to be quantified and 

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

UNFCCC. In Kenya, mangroves face a myriad of human and natural induced stresses ranging 

from over-exploitation of resources, conversion pressure, and sea level rise. The degradation 

raises need for information on amount of carbon stored by these important ecosystems to guide 

in rehabilitation, conservation and sustainable utilization of mangrove resources. This study was 

carried out to determine mangrove soil carbon pools in three mangrove forest blocks in Lamu, 

Kenya, viz: Northern Swamps, Northern central Swamps and Southern Swamps. Stratified 

sampling technique was used in each block to establish transects perpendicular to the shoreline. 

20 x 20m temporary sampling plots were laid along the sea-land transect. Soil cores were 

extracted at the center of each of the sampling plots and 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. To estimate soil carbon, two 

parameters were determined: bulk density and organic carbon concentration.Carbon 

concentration was determined using loss on ignition (LOI).There was strong significance in 

difference between the means of sediment carbon content across the three mangrove forest 

blocks (p = 0.000). The Northern Swamps had the lowest mean, 306.84±147.54 Mg C ha-1, while 

the southern swamps block had the highest mean, 529.86±100.01 Mg C ha-1. The Northern 

central swamps had an average mean of 390.58±165.90 Mg C ha-1.These findings provide 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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