Investigation of algal biomass dynamics and upwelling on the southern Queensland continental shelf, Australia from ocean colour satellite data
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Abstract

Increase of algal biomass as a result of raising cool, nutrient rich waters to the ocean surface by upwelling can be a major food source for marine life and such areas become important fishing grounds. However, development of harmful algal species may affect marine life or other ecosystems. There are several studies of dynamic uplifts and upwelling caused by the East Australian Current (EAC) in the outer Great Barrier Reef (GBR) and the New South Wales coast. However, there is no comprehensive investigation of upwelling in the southern Queensland continental shelf waters from Fraser Island to the Gold Coast. Therefore, there is a lack of understanding of extent and frequency of this upwelling system. In this study, the monthly means of time-series of satellite derived Chlorophyll (Chl) and sea surface temperature (SST) data from 2000 to 2013 were analysed. Empirical orthogonal function (EOF) was applied to these data sets to identify the spatial extent and frequency of this upwelling. Correlation, cross-correlation and spatial correlation analyses were applied to investigate the relationship between these parameters. There was an inverse correlation between Chl and SST and significant cross-correlation within a month. Spatial correlations between Chl and SST show negative correlation coefficients on the continental shelf. These results indicate an upwelling system in this area during spring and early summer which coincides with the peak of EAC flow. The combination of dynamic uplift of EAC and local wind stress cause upwelling in these continental shelf waters. The increases of algal biomass in this region are caused by favorable temperature and enrichment of nutrients in this upwelling system.
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