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Fine-scale dispersal of Nassau Grouper eggs from a spawning aggregation
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Abstract

Nassau Grouper (Epinephelus striatus) populations have been severely depleted throughout the Caribbean, primarily due to overfishing at spawning aggregations. Little Cayman’s west end Nassau Grouper FSA, currently one of the largest remaining aggregations of the species, has increased in size since protections took effect in 2003. It remains unclear how this increased reproductive capacity will support population recovery and productivity via recruitment. Successful recruitment hinges upon eggs and larvae surviving massive early mortality, which likely depends on fine-scale dispersal and patchy distributions of prey and predators. To study such fine-scale processes, we developed a novel in situ plankton sampler, the NetCam, and used it to map the dispersal of Nassau Grouper eggs following spawning in February 2016 (1 cohort, 4 hours) and 2017 (2 cohorts, 16 and 30 hours). In contrast to standard plankton tows that average density over a tow track, the NetCam collects 8 images per second, allowing us to calculate density of eggs at fine spatial scale (10s of meters), in real-time, and at different depths. In order to calculate the density of Nassau Grouper eggs from NetCam plankton images, we needed a method to reliably distinguish Nassau Grouper eggs from other fish species. We found species-specific differences in egg diameter based on visual (egg size-frequency) and genetic (DNA barcoding) analysis of two collected plankton samples. Eggs with diameters between 0.87-1.1 mm are likely to be Nassau Grouper. We anticipate that future deployments of this new tool will shed light on the fine-scale processes influencing recruitment success.
