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Summary

1. Cyclical outbreaks ol pests can impact the [unctioning of entire ecosystems. An eminent
example 1s outbreaks of crown-of-thorns starfish (COTS; Adcanthasier planci) that cause sub-
stantial coral mortality on the Great Barrier Reel (GBR.).

2. We analyse COTS abundance and outbreaks with a Bavesian spatiotemporal model
applied to a long-term survey ol the GBR (1985-2014). We assess the relative mcrease m
COTS abundance beyond that explained by a reels location and explanatory covanates, and
thereby incorporate local reel characteristics into the identfication of outbreaks, while allow-
ing for both randommness and predictable patterns in the development of outbreaks.

3. The model results confirm that waves of COTS outbreaks origimate near Lizard Island
(14-67°S) and progress in a northwesterly or southeasterly direction, with the southward wave
progressing about 60 km year™".

4. The model reveals several previously umdentified hotspots with high average COTS abun-
dance. The abundance of COTS may also have decreased on reels protected from fishing after
an expansion of protected areas within the GBR Marine Park in 2004, which suggests that
closing reels to fishing may help control COTS.

5. Synthesis and applications. In this study, we use 30 vears ol data from the Great Barrier
Reel to show that the timing and geographic location of crown-of-thorns starfish (COTS)
outbreaks can be modelled by incorporating covariates, spatial and spatiotemporal depen-
dence within a single coherent framework. The model can be used to 1dentfly areas of high
average COTS abundance, to assess the impact of fishery management actions such as no-
take areas and to 1dentfly areas where waves of oultbreaks may originate. The identification
of outbreaks from noisy long-term spatally extensive data may help managers choose appro-
priate control strategies. This modelling approach 1s applicable to other ecosystems where
outbreaks of damaging pests occur.



