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The probability of detecting an animal during a survey consists of three components: the probability of sampling a particular area (plot or transect); the probability of an animal being available for detection (availability); and the probability of an animal being detected conditional on its being available for detection (perception). Modeling the availability process requires information additional to that obtained in the survey. We carried out experiments to determine zones of detectability for dugongs over a range of depths, turbidities and sea states using dugong models and deployed timed depth recorders on 15 wild dugongs to obtain dive profiles. This enabled the calculation of the probability of a dugong being available in different strata based on depth, turbidity, and sea state. To model the perception process we used of a tandem team of two observers on either side of the aircraft. This permitted the fitting of generalized Lincoln-Petersen models with Program MARK. These models allow for detection probability conditional on availability to potentially vary by aircraft seat (mid or rear), side (port or starboard), and location of the survey as well as by individual survey covariates such as size of dugong group, sea state, glare, distance class etc. AIC was used to pick the simplest model that explains the data adequately. We then used the generalized Horvitz-Thompson estimator based on the overall detection probability of each individual group and a new simulation based method of estimating standard errors to generate population estimates. The methodology was used to estimate the absolute abundance of dugongs on the basis of aerial surveys in the Torres Strait and Northern Great Barrier Reef regions. The results of the surveys were then used with the Potential Biological Removal Method to estimate a sustainable harvest for dugongs in the Indigenous dugong fisheries in these regions.
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