
Resilience at its best: Effect of riverine sedimentation on mangrove root morphology in Vanga, 

Kenya  

Cherono Shawlet
1* 

and Okello Judith
2
 

1
 Kenyatta University, shawletcherono@gmail.com  

2
 Kenya Marine and Fisheries Research Institute, jokello@kmfri.co.ke 

*Presenting author; Student 

Abstract 

Background: Mangrove trees are adapted for survival in mudflats through specialized root 

structures (aerial roots). The two mangrove species under study are commonly found in the WIO 

and along the Kenyan Coast. Avicennia marina has pencil-like air roots known as 

pneumatophores which originate from underground cable roots and extend vertically from the 

soil while Rhizophora mucronata bears root acres extending from the tree trunk known as prop 

roots/silt roots. At low tide, the gaseous exchange takes place through lenticels present in the 

roots and O2 transported to the living root tissues. Sediment burial smothers mangrove root 

systems and in severe cases, complete burial occurs leading to suffocation caused by the 

inhibition of the gaseous exchange pathway between atmosphere, roots, and sediment.  

With the recent global onset of climate change characterized by frequent and extreme 

downpours, higher sediment load deposition in the mangrove forests has been observed. 

Furthermore, surface runoff has intensified due to deforestation upstream which exposes soil to 

erosion. Other anthropogenic activities such as poor farming practices along the riparian zones 

and unplanned settlement further accelerate soil erosion. Transport media such as rivers aid in 

the transportation and deposition of sediments into the coastal ecosystems. Excessive deposition 

of both sea and terrestrial-borne sediments may result in reduced mangrove growth and 

regeneration through partial or complete burial and smothering of the breathing roots. It is in this 

respect that the study was conducted to examine the effect of riverine sedimentation on root 

morphology of selected mangrove species in Vanga mangrove forest. 

Methods: Vanga mangrove forest (39
0
20’E, 4

0
33’S to 39

0
12’E, 4

0
40’S) - located at the mouth of 

Umba River which originates from the Usambara Mountains, North of Tanzania and empties into 

the Indian Ocean through Vanga in Kenya, was selected for this study. The forest was divided 

into 3 equal blocks to represent both landward and seaward sites (forest block A-landward, B and 

C -seaward). 10 m x 10 m plots were established at 100 m intervals along transects positioned 

perpendicular to the river channel. 14 Sediment Elevation Table (SETs) were set ensuring 

optimum representation of the river influence on the mangrove forest, to determine sediment 

accretion rates. 

Within the plots with A. marina stand, two trees were identified using the standard Systematic 

Point Sampling technique for root structure assessment. Replicate quadrats (1m
2
) were placed 

approximately 1 m from the base of the target tree in opposite directions. The number of 

pneumatophores within each quadrat was recorded and their respective heights measured using a 

ruler. Four trees were assessed for root structure within R. mucronata stand. For each target tree, 

all prop roots were counted and the vertical height at the point of attachment to the tree truck 

measured.  

 



Results: Sediment accretion rate was found to be highest upstream of the estuary in forest block 

A and the accretion rate declined seawards. The height of the pneumatophores ranged from 
1.9±4.13 cm to 15.8±4.13 cm. Forest block A, which also recorded highest sediment accretion 
levels had the greatest occurrence (38.46%) of A. marina pneumatophores with an average 
height of 9.85±3.53 m. Reduced frequency (30.77%) of pneumatophores characterized by the 
average height of 11.11±2.88 m and 5.46±3.46 m was recorded in forest block B and in forest 
block C respectively. This scenario was however not observed 10 m from the bank of Umba 
River in forest block A and could be attributed to the erosion taking place at this site which 
jeopardized tree growth. The mean of perpendicular heights of the points of attachment of the 
prop roots on R. mucronata trunks decreased seaward, i.e. 1.66±0.74 m in forest block A to 
1.07±0.43 m in forest block B and 1.01±0.46 m in forest block C.  
 

Conclusion. The ability of mangroves to cope with root burial varies between species. The 

pneumatophores of A. marina may increase in number and be able to extend upwards while R. 

mucronata may be able to develop higher root arches. This coping mechanism was observed in 

the Vanga mangroves where there were more pneumatophores upstream at forest block A in 

which the highest sediment accretion rate was recorded. Similarly, the mean vertical height of 

the highest point of the arch of prop roots on R. mucronata reduced seaward with decreasing 

sediment accretion. Root adaptations take time but mangroves could adjust to gradual burial in 

this manner if sediment deposition doesn’t exceed a given amount.  
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