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Background 

Marked climate induced changes in marine plankton have been recorded over recent years and 

plankton are viewed as one of the most sensitive indicators of climate change impacts (Hays et al. 

2005). There have been changes in the species composition linked to shifts in the distribution of 

individual species (Richardson & Schoeman 2004). In addition there have been phenological 

changes, with the seasonal of peak abundance advancing to earlier in the year for some species 

while being delayed for others (Edwards & Richardson 2004). These changes have been linked to 

warming sea temperatures and climate forcing with the most recent evidence pointed toward an 

strong impact of increasingly windy conditions in the North Atlantic driving plankton dynamics 

through an impact on vertical stratification (Hinder et al. 2012). Linked to these climate-induced 

changes, there have been instances of nuisance species impacting human health. In the Irish Sea 

toxic jellyfish have recently been associated with major fish kills as well as hospitalisation of bathers 

(Richardson et al. 2009). Blooms of toxic dinoflagellates and diatoms are another threat, their toxins 

being incorporated into shellfish tissues and leading to paralytic shellfish poisoning. However, the 

long-term changes in nuisance species are poorly documented (Hinder et al. 2012).  

 

The project 

This project will use the extensive data set provided by the Continuous Plankton Recorder (CPR) 

Survey (>300,000 plankton samples collected since 1948 in the North Atlantic) and sister projects 

around the World to examine changes in species composition, distribution and phenology of 

plankton taxa that play an important roles within the food web or as threats to human health. The 

spatial and temporal coverage provided by the CPR means it has huge utility for examining plankton 

dynamics (Beaugrand et al. 2002; Edwards & Richardson 2004).  

 

Long-term trends in the abundance and distribution of plankton in the North Atlantic will be placed 

in the context of changes recorded elsewhere in the World’s oceans. For example in Australia the 

AusCPR forms part of the Integrated Marine observing System (IMOS) and has been collecting 

plankton around the Australian coast for the last 7 years while a decade of data exists from CPR 

towing in the North Pacific. Trends in the distribution, abundance and phenology of plankton in the 
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North Atlantic will be assessed along with comparable data sister CPR surveys elsewhere, as well as 

environmental variables such as wind speed and sea surface temperature. Many of these 

environmental data-sets now exist on a global scale (e.g. Burrows et al. 2011) and in themselves 

provide an invaluable for assessing the pace of environmental changes worldwide. In addition these 

data allow empirical links between plankton and the environment found in one area can be used as 

a null model to predict the patterns that may be occurring elsewhere. In this way we will explore 

whether the long-term changes recorded in the North Atlantic are likely to have also occurred 

elsewhere in the World.   

 

Methods will focus on pattern analysis and data mining techniques. The aim is to identify general 

relationships and to explore visualisation tools for complex data. There will be scope for the 

development and application of computationally intensive data mining methods, and their 

implementation on high performance computing clusters. The project is therefore ideally suited to a 

student with a background in data analysis, statistics, mathematical modelling or computer science.  

 

The studentship will be based at the School of Life and Environmental Sciences, Deakin University 

(Warrnambool, Australia) but will work closely with co-supervisors in Brisbane and Plymouth. 

 

For further details please contact: g.hays@deakin.edu.au 
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