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Seabirds are important providers of nutrients to island ecosystems worldwide. By feeding in
the  open  ocean  and  returning  to  islands  to  nest,  seabirds  transfer  pelagic  nutrients  to
terrestrial  and  coastal  ecosystems  in  the  form  of  guano.  However,  the  introduction  of
mammalian predators to islands has decimated seabird populations in many locations, which
in turn disrupts the flow of nutrient subsidies and can reduce the productivity, biomass, and
functioning  of  entire  ecosystems.  Although  the  benefits  of  seabird  nutrients  and  the
consequences of their loss are well-documented for terrestrial island systems, little is known
about how natural nutrient subsidies affect coral reefs adjacent to these islands. To determine
the extent to which seabird nutrients affect coral reefs, we studied seventeen islands with a
range  of  seabird  densities  in  the  Western  and  Central  Indian  Ocean.  Specifically,  we
conducted stable isotope analyses to trace the flow of nutrients from seabirds to islands to
adjacent coral reefs. We also surveyed benthic organisms and fishes around these islands to
determine  whether  nutrients  from  seabirds  influence  their  abundance,  biomass,  and
community  structure  on  adjacent  coral  reefs.  We  found  that  nutrients  from seabirds  are
transferred from islands to the surrounding marine environment where they are taken up by a
variety of organisms on coral reefs. Likely as a result of these nutrient inputs, there was
greater biomass, species diversity, and functional diversity of reef fishes around islands with
seabirds. In addition to being influenced by seabird nutrients, there were also strong linear
relationships between some measures of ecosystem functioning and reef fish diversity. The
main group of benthic organisms that responded to seabird nutrients was calcifying algae
(e.g.,  crustose coralline  algae  [CCA] and  Halimeda),  which exhibited  high percent  cover
around islands with high populations of seabirds, but only on reefs affected by the 2015-2016
bleaching event.  Thus, the magnitude of seabird effects were context-dependent and varied
based on a number of factors, including reef condition (i.e., bleached or healthy) and location.
Still, it appears that overall the presence of seabirds provides benefits to adjacent coral-reef
ecosystems  in  much  the  same way that  they  benefit  terrestrial  ecosystems.  Furthermore,
seabird nutrients may promote recovery of reefs following bleaching events through their
positive influence on CCA and herbivorous fishes, which in turn enhance coral recruitment,
coral growth rates, and coral survival. Therefore, eradicating invasive mammals and restoring
seabird  populations  may  be  an  effective  management  strategy  to  help  maintain  the
productivity and functioning of coral reefs.


