Supplementary Information 3

Supplementary information on the nursery role of mangroves: Mechanism of biomass enrichment for reef fish.

Background to size-frequency distributions: Size-frequency distributions are a widely-used method to infer ontogenetic shifts in habitat use within a population1-3. Although these methods do not constitute absolute proof of ontogenetic migration, they provide compelling evidence particularly when additional data on predation rates are available. We present data for Haemulon sciurus in Figure 2 of the published article which shows that mean size increases from seagrass to mangroves to patch reefs to forereefs. If individuals do not migrate between habitats, then the observed differences in size would most likely reflect differences in the intensity of predation among habitats. However, our data reveal that the biomass of predators on haemulids follows the same pattern as mean haemulid size, being lowest in seagrass and greatest on forereefs (ANOVA with multiple comparisons p<0.05). If haemulids were not moving between habitats as they grew larger, then an opposite trend in fish size would be expected (i.e. fish surviving to larger sizes where the biomass of predators is lowest). Further, it is difficult to conceive a situation where a high biomass of adult haemulids is supported by direct recruitment to the forereef when no sub-adult individuals were ever encountered in this habitat (Fig. 2). 
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We provide an illustrative schematic of the function of mangroves above. Ecosystem connectivity is stylised for Haemulon sciurus and Scarus guacamaia although other scarid, haemulid and lutjanid species also exhibited similar ontogenetic shifts in habitat use. It is not clear why some species undertake ontogenetic migrations from lagoon to forereef but various workers have hypothesized a need for different food sources4 which are more abundant on forereefs, that larger fish outgrow the shelter offered by nursery habitats5,6 or that greater access to ocean currents helps to disperse larvae after reproduction7. H. sciurus show a substantial shift in size frequency from seagrass (A) to mangroves at approximately 6 cm (Fig. 2 of published article). This preference for seagrass is corroborated by studies of diet in juveniles. Workers in Curaçao found that 63.5% of the stomach contents of juvenile H. sciurus comprised Tanaidacea, which were mainly found in the zooplankton and sediment of seagrass beds rather than mangroves8. On reaching a given size in seagrass beds, juvenile fish then move to mangroves (B) which serve as an intermediate nursery habitat before migrating to patch reefs (C). If mangrove is not present, H. sciurus move directly from seagrass to patch reefs, appearing on patch reefs (G) at a smaller size and at lower density (260 ha-1 compared to 3925 ha-1 in mangrove-rich systems). In the presence of mangroves, the biomass of H. sciurus is significantly enhanced on patch reefs, shallow forereefs and Montastraea reefs (C, D, E). S. guacamaia (F) has a functional dependency on mangroves and is not seen where mangroves are absent.
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