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Background 

Anthropogenic pressure is one of the major factors that have contributed to the decline in area 

and quality of coastal habitats including mangroves. The Millennium Ecosystem Assessment 

(MA, 2005) reported a 35% loss of global mangroves with most of what remained being 

deemed degraded. In recent years however, the rate of mangrove loss has slowed down to 1-

2% with rates of as low as 0.7% per annum being recorded in Eastern Africa. In addition, 

global efforts have been in place to restore and re-plant mangrove forests. Whilst forest loss 

remains a concern, focus has gradually shifted to the quality of the remaining and restored 

forests. Information is still sparse on how forest quality affects the provision of ecosystem 

services.  

There is a broad consensus that mangroves provide refuge and food for juveniles for offshore 

fish and crustaceans. Despite the large number of studies to investigate the mechanisms 

responsible for this function, the results are still contested. Until now, it is not possible to 

predict fish community structure on the basis of forest characteristics including quality. This 

study sought to investigate whether broadscale and finescale mangrove forest attributes can 

be used to predict fish and crustacean community structure in the Vanga mangrove 

ecosystem. It was hypothesised that there would be no relationship between forest 

characteristics (broadscale and finescale) and fish and crustacean community structure in 

Vanga mangrove system. 

 

Methodology 

The mangroves of Vanga are among the largest contiguous patches in Kenya, covering a total 

of over 4, 000 ha. Vanga has also one of the most vibrant fisheries in coastal Kenya.  

Sampling sites were chosen to balance logistical tractability (allowing sampling of all the 

sites within single field campaigns of five days each, to avoid large temporal differences in 

sampling) and a wide and representative spread of forest variables, in particular of the 

Complexity Index (C.I). Fourteen sampling sites were identified based on broadscale forest 

attributes i.e. stem basal area, number of tree species, mean tree height and stem density and 

C.I. These data were obtained during the Kenya Coastal Development Programme (KCDP) 

forest structure survey. Plots of 100m2 and 400m2, each 500m apart along a transect, were 

identified and sampled using stratified random design. A more intensive forest survey in the 

sites yielded the finescale forest attributes. In these sites, twelve 100m2 plots on each side of 

the fished creek were sampled using a systematic stratified sampling design. The C.I, which 

describes the complexity of a mangrove stand, was calculated from the forest attributes and 

used as a proxy for habitat quality whereby, degraded stands tend to have lower C.I compared 

to undisturbed ones. 

 

Fyke nets were deployed, at the creek mouths that drain the mangrove forest sampling sites, 

to sample fish communities leaving these areas during ebb tide for 24 hours. Data were 

collected every three months from September 2015 to September 2017. Fish and crustacean 

abundance, biomass and species diversity were obtained along with seasonal variations. 
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These data were used to explore relationships between broadscale and finescale forest 

attributes (predictor variables) and fish and crustacean communities (response variables) of 

the Vanga mangrove ecosystem.  

 

Results 

Neither multiple nor simple regression between finescale forest attributes against fish and 

crustacean variables produced any meaningful models. Simple linear regressions showed a 

significant but negative relationship between mean fish abundance and C.I and also between 

mean fish abundance and basal area (F= 5.71, df =1, 12, P= 0.034), R2 = 32.22% and (F= 

4.83, df, 1, 12, P= 0.048), R2 = 28.07% respectively. Mean (log) fish biomass was 

significantly related to mean tree height (F= 5.86, df 1, 12, P= 0.032), R2 = 32.82%. The 

negative relationship between (log) mean fish abundance and C.I contradicts the evidence 

that complex structures attract fish as they provide habitat and refuge from predators. 

However, such negative relationships between complex structures and fish have been 

documented in the past. Among the crustacean variables, the only significant relationship was 

between mean crustacean abundance and C.I, F= 9.66, df =1, 12, P= 0.009), which was 

responsible for 44.6% of the variation. Similar results have been observed previously in other 

studies where shrimp abundance was strongly associated with high structural complexities 

(pneumatophores) in mangrove areas.  

 

Conclusion 

The findings of this study suggest that broadscale rather than finescale forest characteristics 

are important in structuring fish and crustacean variables. There however lacks a direct 

explanation as to why fish would be attracted to structurally less complex and hence poorer 

sites suggesting that other unknown factors could be responsible. It would for instance be 

important to explore some of these factors including the relationship between the sampling 

sites and other seascape characteristics. 
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