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Mangroves provide goods and services that are of ecological, economic and environmental 
values. The total coverage of mangroves along the Kenyan coast has been declining due to both 
natural and anthropogenic impacts. Causes of mangrove loss and degradation are diverse  
however, losses of mangroves due to climate change and sea level rise are least understood in 
the context of the Western Indian Ocean region. Although mangroves can keep pace with rising 
sea levels through several ways, their stability will partially depend on the balance between the 
rates of sediment accumulation and sea level rise. However, it has been reported that the change 
in surface elevation, could be slower compared to long-term and interannual rates of sea level 
rise and therefore determining localized current and historical sediment accumulation rates 
through field studies remains vital. This PhD study hypothesizes that, the land use patterns of 
the transboundary Umba catchment influences the amount of sediments delivered by Umba 
river to the downstream transboundary Vanga mangrove habitat. This study is premised on an 
ongoing multi-institutional collaboration project “Transboundary coastal processes and human 
resource utilization patterns as a basis for a Kenya-Tanzania conservation area initiative 
(Transcoast)”. It is hinged on one of the research lines of the Transcoast project on “sediment 
loading associated with land use changes in the catchment and its impacts on mangrove and 
associated ecosystems downstream”.  The project main objective is to assist in collecting both 
biological and biophysical data towards the establishment of a Transboundary Conservation 
Area (TBCA) between Kenya and Tanzania. To understand the hypothesised connectivity of 
the TBCA, this proposal answers part of the need to generate ecological and biophysical data 
that could help in understanding the connectivity between the dynamic environment, ecological 
habitats and resource use. This PhD investigates the source of sediments, amounts of sediments 
delivered by Umba River, sediment accumulation rates within mangroves and model historical 



sediment accumulation rates. We expect that the sediments deposited in the transboundary 
Vanga mangrove ecosystem are derived from the adjacent catchment and that the accumulation 
rates within the mangroves are still higher than reported rates of sea level rise. Vanga (4° 39’ 
S and 39° 13’ E) is located in the south coast of Kenya, has both river and tidal influences and 
receives terrigenous sediments from the transboundary Umba River and from tidal inputs. 
Umba river is described as transboundary due to its source in Usambara mountains in Tanzania 
traversing southwards crossing the Tanzania/Kenya border and draining its waters to the Indian 
Ocean. Sediment samples were collected longitudinally along the river channel and in the 
mangrove forest. A combination of nitrogen and carbon stable isotope ratios coupled with 
elemental carbon and nitrogen ratios were used to partition sources of sediments delivered to 
the transboundary Vanga mangrove ecosystem. Additionally, mineralogical and geochemical 
analyses of trace and major elements were used to determine the source geology of the 
sediments delivered to the Vanga transboundary mangroves. Current sediment accumulation 
rates (accretion and/or subsidence) were measured using a combination of sediment-elevation 
tables (SETs) and marker horizons (MHs) and sediment cores were taken and lead-210 (210Pb) 
activity downcore were measured and historical mass/sediment accumulation rates modelled.  
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