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Highly variable catchability in a siganid spawning aggregation fishery: implications for 

management  
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Many fish species of socioeconomic and ecological importance form spawning aggregations, 

comprising a significant proportion of predator and herbivore biomass on coral reefs. Spawning 

aggregation behaviour typically results in strong spatial structuring of population density and fish 

size distributions on seasonal or lunar scales, leading to concomitant shifts in catchability 

(vulnerability to the gear), catch-per-unit-effort (CPUE) and size selectivity. This critical life 

history behaviour therefore offers opportunities for spatial measures to effectively control 

population and size-specific mortality rates, yet is not widely integrated in reef fishery 

management. For the Siganussutor (Siganidae) trap fishery in Seychelles, we use a boosted 

regression tree (BRT) to examine whether CPUE is density dependent, and a per-recruit marine 

reserve model to explore the management implications of changes in catchability and size 

selectivity between spawning and non-spawning fishery components. While spawning site 

CPUE was, on average, 4-fold greater than CPUE in non-spawning habitat, it was also highly 

variable, with two thirds of trips to the spawning site yielding zero or low catch rates. Though 

vulnerability to fishing increased, a greater proportion of the catch from spawning aggregations 

was closer to size at maturity and optimal size. Controlling for a range of other parameters 

(current strength, depth, fisher, trap type, visibility and soak time), the BRT model indicated 

weak density-dependence in CPUE. However, in spite of higher catchability, S. sutor are only 

present at the spawning site for less than 8% of the year and most fishing mortality occurs on 

smaller individuals in non-spawning habitat. Consequently, protecting a fraction of non-

spawning habitat using reserves has greater benefits for both spawning stock biomass and yield-

per-recruit than protecting spawning sites. An understanding of spawning behaviour and its 

effects on the fishery could significantly improve our ability to manage reef fishes for multiple 

societal objectives. 
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