
O19.6 

Tracing the sources of organic matter in mangrove sediments and its implication 
to sediment provenance in Vanga Estuary, Kenya. 

Amon Kimeli1,2, Shawlet Cherono2, Boniface Mutisya2, Fredrick Tamooh3, Judith Okello2, Hildegard 

Westphal1, Nico Koedam4, James Kairo2 

1Leibniz Centre for Tropical Marine Research (ZMT), Germany. 2Kenya Marine and Fisheries Research 

Institute (KMFRI), Kenya. 3Kenyatta University, Kenya. 4Vrije Universiteit Brussel, Belgium 

Abstract 

Sediment accumulation in mangroves is vital in  the growth of mangrove surface elevation with respect 
to sea level rise. Sedimentation within mangrove forests is a combination of both autochthonous (in 
situ) and allochthonous (terrigenous) material input and deposition. We utilized C/N, TOC and δ13C to 
disentangle sources of organic matter in sediments as a proxy for sediment provenance. We evaluated 
sediment samples collected along the entire gradient of the transboundary Umba River from mouth to 
source in seven stations during both the dry (February - March 2019) and wet season (May - June 2019). 
We broadly categorized the sediment samples as either riverine, estuarine or marine according to their 
sampling locations. A Bayesian Stable Isotope Mixing Model in R-program (SIMMR) was used to estimate 
the proportional contribution of different potential sources of organic matter in surficial sediments to 
the mangroves of Vanga in Kenya. The C/N and d13C were significantly variable (p<0.05) between the 
stations and the broad categories. However, they were not significantly variable between the seasons. 
d13C was relatively depleted in estuarine and riverine samples compared to agricultural soil and oceanic 
samples. C/N ratios were >10 in all stations during both the dry and wet season reflecting a pronounced 
terrestrial origin of organic matter. The model results showed that the sediment OM in the delivered in 
the Vanga estuary, had varied sources with discernible mixing. Additionally, riverine-derived OM was 
proportionately the dominant source of sediment OM compared to other sources during both the dry 
(60%) and wet season (70%). This indicates the great influence of the Umba River and its catchment on 
the downstream mangrove habitat. This study forms part of the baseline information needed to set up 
and demarcate a proposed joint transboundary conservation area (TBCA) between Kenya and Tanzania 
inclusive of the Vanga mangrove patch. 
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