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Off the west coast of Australia, humpback whales migrate annually from summer feeding grounds 
in Antarctica to breed and calve during winter in the nearshore waters of the Kimberley. Despite 
extensive aerial and shipboard surveys by industry, tourism, community groups and researchers 
over the last two decades there have been few attempts to use these data to quantify spatial 
distributions and critical habitats for the species across the Kimberley region. This information is 
urgently required to better inform management in an ecosystem that faces challenges of warming 
environments, industrial development and rapid growth of humpback whale populations. To 
address this need, we integrated two decades of aerial and shipboard surveys of humpback whales 
and linked them to environmental covariates obtained from remote sensing in order to build 
habitat-based models using two different modelling approaches. These included density surface 
modelling where distance sampling was coupled with generalised additive mixed modelling to 
produce density maps (individuals km−2) predicted from environmental covariates. The second 
approach modelled the presence-only sighting data from non-systematic surveys and produced 
probability of occurrence maps predicted from the same environmental covariates. We also trialled 
very high resolution satellite imagery (30 cm resolution) to detect and count whales in the Lalang-
garram/Camden Sound Marine Park and undertook a cost-benefit analysis to determine the best 
methods to monitor this important calving area into the future. Humpback whales could be 
detected in the satellite imagery and the calculated density was comparable to that estimated 
using traditional survey methods. Our analysis has identified and described the distribution and 
critical habitat requirements, particularly the core areas for calving and nursing, which were 
previously poorly defined. 
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The summer of 2016 was marked by a high rate of coral bleaching on the Great Barrier Reef 
(GBR). However the coral bleaching did not occur uniformly, taking place with greater severity in 
the northern region of the GBR. Field campaigns from the Australian Institute of Marine Science, 
the Great Barrier Reef Marine Park Authority and Torres Strait Regional Authority showed that 
even in the northern region, coral bleaching did not occur in a uniform spatial distribution. The 
SHOC numerical model implemented in the region through the eReefs project satisfactorily showed 
in time-space the thermal fronts of high temperature, which are closely related to coral bleaching. 
However, the spatial resolution of SHOC model (4km) presents limitations in the representation of 
both bathymetric features and the possible mechanisms of intrusion of thermal fronts. In this 
context, a higher resolution model (1km) and with the same vertical layering system was 
implemented in the northern region of the GBR in order to better infer the mechanisms that 
explain why some regions of the northern region experienced coral bleaching and why others 
regions did not. The forcing of the model (hydrodynamic and atmospheric) was obtained from the 
eReefs project. The results of this study reinforce the regions of occurrence of the thermal fronts 
presented by the eReefs as well as add more spatial details, facilitating the understanding of the 
mechanisms of the generation and extinction of the thermal fronts. 
 



  


