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Background. Ecosystem functioning on coral reefs is dependent on several ecological 

functions that in many cases are performed by different groups of fish. Using a functional group 

approach when studying biodiversity and reef functioning is therefore useful to understand 

potential effects of overfishing and climate change and to direct management actions. Many 

species of fish utilize separate habitats as juvenile and adults, of which mangroves and 

seagrasses are well recognized nursery habitats. These species are called nursery species and 

connect different habitats in the seascape through ontogenetic migrations. Little is known  how 

presence and arrangement of fish nursery habitats influence adult reef fish communities on reefs 

in the Western Indian Ocean (WIO), and consequently ecological functions. Depending on what 

functional groups that are represented in the juvenile reef fish assemblage in seagrass meadows 

and mangroves, fish functional richness on reefs may change along distance gradients from 

nursery habitats due to varying export of recruits. Reefs where functional richness is low may 

be more vulnerable to stresses, indicating low resilience to disturbances. To effectively manage 

the coastal seascape, it is hence important to incorporate information on functional groups. The 

aim of this study was therefore to 1) characterize the juvenile reef fish assemblages in seagrass 

meadows and in mangroves with regards to functional traits and 2) investigate how functional 

richness, evenness, divergence and vulnerability of the adult fish community changes in relation 

to the arrangement of nursery habitats in the seascape, with implications for resilience and 

management. 

Methods. A database of fish functional traits was combined with fish abundance and biomass 

data in seagrasses, mangroves, and on reefs within the seascape of Bazaruto Archipelago, 

Mozambique. Functional traits included nursery habitat use, trophic group, maximum size, 

schooling behavior, depth distribution and position in the water column. To investigate effects 

of nursery habitat arrangement on reefs with a functional groups approach, functional richness, 

functional evenness, functional divergence and functional vulnerability was calculated for the 

fish assemblages on reefs scattered in the seascape at different distances from nursery habitats. 

Generalized linear models were used to examine how these functional characteristics changed 

in relation to nursery habitat arrangement in the seascape, together with habitat characteristics 

such as depth and coral cover. 

Results. Seagrass meadows contained a functionally more diverse juvenile reef fish assemblage 

compared to mangroves; including herbivores, invertivores, omnivores and piscivores. 

Mangroves lacked herbivores, and contained a large proportion invertivorous species. As 

expected, the reefs encompassed a diverse set of functional groups. Nursery habitat use had a 

strong effect on the reef fish community. Reefs far from seagrass meadows and mangroves 

supported lower abundances of nursery species, which in some cases displayed different 

functional traits compared to the non-nursery species. For example, nursery species of 

parrotfish (Labridae: Scarini) were mainly represented by scrapers, while reefs situated further 

away had a higher proportion of non-nursery excavating species. Apart from seascape variables, 

depth had a strong effect on functional richness but mainly for non-nursery species.  

Conclusions. Nursery habitats can increase functional diversity on reefs, but does not always 

increase functional vulnerability. This was due to that functional traits of nursery species did 

not overlap with those of non-nursery species in all cases. For the design of marine protected 

areas, it may be useful to define which ecological functions that are most critical for reef 

ecosystem health and choose geographical placement of reserves based on which functional 

traits within the fish assemblages that would provide critical/key ecological services. 


