
Chapter 6

Are reefs fertilized by seabirds? 
Anne Lorrain, Fanny Houlbrèque, Francesca Benzoni, Laura Tremblay-Boyer, Christophe Menkès, Claude E. Payri and Éric Vidal

Reef building corals create thriving ecosystems in the middle of vast
oceanic deserts. They structure habitats for tens of thousands of
species of fish, crustaceans, mollusks and other marine species. Some
species of seabird may travel long distances across oceans to forage,
but they all meet on coral reef islets to breed. Recent research has
found unexpected interactions between these seabirds and reef
building corals, showing that corals partly use the nitrogen released by
seabird excrement (LORRAIN et al., 2017).

Seabirds nest on coral reef islets during a few months each year,
which leads to the accumulation of large quantities of fecal material,
known as guano. Guano is recognized as a significant source of nitrogen

and phosphate and has been used since ancient times as a natural
fertilizer. Accumulations of guano from seabirds nesting on the shore
fertilize terrestrial ecosystems and could also impact coral reef
ecosystems locally. 

Using stable nitrogen isotopic markers it is possible to trace the
nitrogen derived from guano up the marine food web. The analysis of
water and coral samples has demonstrated the presence of guano-
derived nitrogen in both the lagoon waters and the living tissues of
corals collected in the proximity of islets. The local nitrogen enrichment
of lagoon waters can occur by direct surface run-off of the guano
accumulated on islets, percolation into the sediments (with
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Chesterfield Islands: sooty terns nest in large colonies. © IRD/E. Vidal 
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precipitations) and resurgence at sea, or the direct excretion of feces
into the water during seabirds’ foraging trips (Fig. 1). Several
hypotheses exist, or coexist, regarding the mechanisms behind the
corals uptake of guano-derived nitrogen. One theory is that nitrogen
can be used by plankton which in turn is ingested by corals.
Alternatively, a dissolved form of nitrogen could be directly assimilated
by corals and zooxanthellae (coral symbiotic microalgae). 

Reference

LORRAIN A. et al., 2017 Seabirds supply nitrogen to reef-building corals
on remote Pacific islets. Scientific Report, 7 : 3721.

Figure 1: Schematic diagram of the guano-derived nitrogen inputs into a coral reef ecosystem. Adapted from LORRAIN and al., 2017
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