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Study description

Research sample

Sampling strategy

Data collection

(http://fishbase.org) to calculate reef fish biomass. Reconstructed reef fish catch estimates (in metric tonnes) were obtained from the Sea Around Us Project (SAUP)
catch database (http:// www.seaaroundus.org). We also used the tropical coral reef spatial grid (https://data.unep-wcmc.org/datasets/1) to intersect with catch
data and obtain site-specific and jurisdiction level reef fish catches. Additionally, several site-specific covariates in our model were obtained from on ine spatial data
sources: human impact (https:/ /research.jcu.edu.au/data/published/a9167f52dba39f693f55ae68a0a5dccf/ ), sea surface temperature (https://
coralreefwatch.noaa.gov/) and ocean productivity (http://orca.science.oregonstate.edu/). Data used for this paper is available as Supplementary Data.
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This study aims to perform a global assessment of the sustainability status of the world’s coral reef fisheries. First ,we estimate
context-specific Multispecies Maximum Sustainable Yield (MMSY) reference points for coral reef assemblages using different
aggregate surplus production models (e.g., Gompertz-Fox, Schaefer, Pella-Tomlinson) in a Bayesian framework. To do this, we used
the trajectory of biomass in high compliance marine reserves (n=70) , the standing stock biomass in remote locations (n=80) and the
biomass in fished reefs (n=1903) from catch-independent scientific stock assessments, as well as their environmental and
methodological context (e.g., coral cover, sea surface temperature, ocean productivity, human impact, habitat) in a hierarchical
structure. Secondly, we assessed the status of exploited coral reef fish stocks at a site (n=1903) and jurisdiction scale (n=111). This
was done by using three sources of data: (i) standing stock biomass data from scientific stock assessments (n=1903), (ii) spatially
reconstructed reef fish catch data from the Sea Around Us Project, and (iii) the grid of tropical coral reefs. We restricted the number
of families and timing for both datasets to make them comparable. Finally, we characterized the potential trade-offs between
production (in terms of the surplus production curve) and key metrics for coral reef ecosystems (mean fish length (n=1763), total fish
species richness (n=1753), probability of encountering top predators(n=1763), and parrotfish scraping potential (n=1116)) using a
hierarchical structure. This allowed us to assess the ecological consequences of having overfished stocks and the potential
production and ecosystem benefits of increasing sustainability.

Organism taxa: diurnally-active, non-cryptic reef fish above 10 cm length from families that are resident on the reef (Acanthuridae,
Balistidae, Caesionidae, Carangidae, Chaetodontidae, Cirrhitidae, Diodontidae, Ephippidae, Haemulidae, Kyphosidae, Lethrinidae,
Lutjanidae, Monacanthidae, Mullidae, Nemipteridae, Pinguipedidae, Pomacanthidae, Labridae, Serranidae, Siganidae, Sparidae,
Sphyraenidae,cSynodontidae,Tetraodontidae and Zanclidae). The sample is meant to serve tropical multispecies reef fish populations
available for harvest.

A total of 2053 coral reef sites were used (reefs had an average of 2.4 surveys (transects)) from 49 jurisdictions. Catch per unit area
was extracted for sampled reef sites and a total of 108 jurisdictions.

No statistical methods were used to determine sample size. Sample was determined by data availability.

No original data was collected as part of the study. However, several main global datasets were compiled:

(i) Standing stock biomass from scientific stock assessments: Individual fish were recorded through underwater visual census (UVC)
from surveys spanning depths from 0 to 26 m and in all reef habitat types (i.e., slopes, crest, back reef and lagoons). All surveys used
standard belt-transects, distance sampling, or point-counts. Methodology was accounted for in our modelling framework (see
Randomization below). Within each survey area, diurnally-active, non-cryptic reef fish above 10 cm of length from families that are
resident on the reef were retained, identified to species level, abundance counted, and total length (TL) estimated, except for one
data provider who measured biomass at the family level. Biomass was calculated using published species-specific length–weight
relationships available on FishBase (http://fishbase.org). When length–weight relationship parameters were not available for a
species, we used the parameters for a closely related species, or larger taxonomic level (e.g., genus or family). We extracted socio-
ecological data for those sites from other sources(see Data section above).




