Supplementary Information 4
Supplementary information on rates of encounter of Scarus guacamaia juveniles and adults

Statistical framework for S. guacamaia: Observations of uncommon species cannot be analysed using conventional statistical methods, so we used an alternative method, which derives its power from the number of observations, rather than fish densities. If we assume that the number of sightings occurring during an observation period (1 hour) has a Poisson distribution, analysis of the rates of observations is straightforward using Bayesian methods. Assuming a standard ‘reference’ or uninformative prior for each rate, then the 95% highest posterior density intervals for the rates (in sightings per observation period) are as follows: juveniles in mangrove (0.0428, 0.1858), juveniles in seagrass (0, 0.00923), juveniles on coral reefs (0, 0.00200). There are clearly large differences between rates in mangrove and in the other two habitats. Similarly, 95% highest posterior density intervals for observations of adults on reefs near rich mangrove are (0.0253, 0.0866) versus only (0, 0.00256) in areas of scarce mangrove. This can be confirmed in a classical framework by fitting a Poisson log-linear model and testing for the effect of habitat and mangrove using Analysis of Deviance (equivalent to Analysis of Variance in a normal linear model). There is overwhelming evidence that the rate of juvenile sightings is greatest in mangrove and adult sightings are greatest in mangrove-rich systems (in both cases p<10-5, chi-squared analysis of deviance test). These conclusions are robust to assumptions made about the distribution of the number of sightings. For example, if we reduce the data to presence/absence in each observation period (discarding a little information in the process), to allow a binomial model to be fitted, then the conclusion that mangrove extent has an effect still holds in both cases. 

Rates of encounter for Scarus guacamaia
	Juveniles  

	Mangroves
	Seagrass
	Coral reefs

	8 in 77 h
	0 in 209 h
	0 in 962 h

	0.043 to 0.186 h-1
	0.000 to 0.009 h-1
	0.000 to 0.002 h-1

	Adults  

	Mangrove-rich system reefs
	Mangrove-scarce system reefs

	11 in 212 h
	0 in 750 h

	0.025 to 0.087 h-1
	0.000 to 0.003 h-1


More than 700 hours of surveys have been undertaken at Glovers Reef since 1998 with ca 75% of the atoll rim being represented in sampling designs. While all surveys occurred in adult S. guacamaia habitat, none were ever observed.









