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Summary

11

The world’s coral reefs are in decline, with many exhib-
itin g a phase shift from coralto macroalgal dominance
[1-6]. This change is often associated with habitat loss
and overharvesting of herbivorous fishes, particularly
parrotfishes and surgeonfishes [6-9]. Thechallengeis
to reverse this decline and enhance the resilience of
coral-reef ecosystems [10, 11]. We demonstrate, by us-
ing a large-scale experimentally induced phase shift,
that the rapid reversal from a macroalgal-dominated
to a coral- and epilithic algal-dominated state was not
a result of herbivory by parrotfishes or surgeonfishes.
Surprisingly, phase-shift reversal was primarily driven
by a single batfish species (Platax pinnatus), a fish
previously regarded as an invertebrate feeder. The 43
herbivorous fishes in the local fauna played only a mi-
nor role, suggesting that biodiversity may not offer the
protection we hoped for in complex ecosystems. Our
findings highlight the dangers faced by coral reefs
and other threatened complex ecosystems: Species
or functional groups that prevent phase shifts may
not be able to reverse phase shifts once they occur.
MNevertheless, reversal is possible. The critical issueis
to identify and protect those groups that underpin the
resilience and regeneration of complex ecosystems.

b
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Sleeping Functional Group
Drives Coral-Reef Recovery

Current Biology,

Report

there have been few documented examples of signifi-
cant phase-shift reversals on coral reefs. Although itis
well established that the loss of herbivores can trigger
phase shifts on coral reefs [7, 8, 16), the corollary is not
assured; whether the return of these herbivores can re-
versethe phase shifts is unknown. Here, we demonstrate
that such a reversal is possible. By using a large-scale
experimentally induced phase shift, we document the
biological basis of rapid reversal from a macroalgal to
acoral- and epilithic algal-dominated state and highlight
the distinction between those fish species that are able
to prevent and those that are ableto reverse undesirable
phase shifts.

Weused alarge-scale long-term exclusion experiment
to simulate overfishing on the Great Barrier Reef. This
triggered a phase shift from a system dominated by epi-
lithic algae and corals to one overgrown by macroalgae
and thus enabled us to directly examine the subsequent
reversal after exposure to local herbivore populations.
After excluding large fishes from 25 m? experimental
plots for 3years, macroalgal biomass in the two focal ex-
perimental plots increased from less than 100 gn’mz to
approximately 5.3and 8.1 kg wet mass}mz‘ respectively.
In the 5§ days after cage removal, the macroalgal thallus
area had halved (Figure 1). After 8 weeks, macroalgae
densities in experimental and control plots were indistin-
guishable, withvirtually all macroalgae removed. Clearly,
exposure to intact local herbivore fish populations (Fig-
ure 2) rapidly reversed the large-scale experimentally
induced phase shift.

We documented the species responsible for this tran-
sition from macroalgal domination to epilithic algae and
coral (by using remote underwater DV cameras, filming
from dawn to dusk). Surprisingly, reversal of the phase
shift through the direct removal of macroalgae was not
a result of grazing by parrotfishes or surgeonfishes,
the most abundant herbivores on reefs, nor any other
of the 43 herbivorous species recorded in the vicinity.
Recovery was primarily due to a single species, the bat-
fish, Platax pinnatus (f. Ephippidas) (Figures 3 and 4).
This species was consistently observed removing and
ingesting large pieces of Sargassum (the dominant mac-
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