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Project title: 
Building the climate resilience of arid zone freshwater biota: identifying and prioritising processes and 
scales for management. 
 
Principal investigators:  Professor Jenny Davis 
Lead organisation:   Monash University 
 
Objectives: 
To support arid zone climate change adaptation by identifying the important scales, sites and processes 
(refugia, connectivity, dispersal, colonisation and establishment) that support persistence of freshwater 
biota under a changing climate. 
 
Project design and methods 
Our focus is on the Lake Eyre Basin (LEB), the Western Plateau and the Indian Ocean Drainage 
Divisions. These regions contain locally-fed springs and relictual streams, Great Artesian Basin 
(GAB) mound springs, waterholes in riverine networks and rockholes, supported by groundwater, 
surface water or a combination of both. These sites are 'oases' within extremely dry terrestrial 
landscapes and have important environmental, cultural and social values. Some of the most rapid 
warming observed on the Australian continent has occurred in these regions. Annual maximum 
temperatures recorded at the Alice Springs meteorological station have increased by 2C since 1900 
while annual rainfall remains highly variable and episodic. 
 
Our objective is to undertake a once-off field sampling program, combined with existing datasets, to 
identify the presence and characteristics of aquatic refugia, pathways of dispersal, extent of 
connectivity and the requirements for successful colonisation and establishment.  
 
We will combine data on local environmental conditions (hydrology, geomorphology and 
microhabitats) with molecular genetics to determine the roles of local (abiotic and biotic) and 
landscape-level processes (connectivity and dispersal) in supporting the persistence of freshwater fish 
and macroinvertebrate communities.  
 
We will combine the results of the genetic analyses with measurements of local environmental 
attributes and macroinvertebrate community composition to test the importance of neutral and niche 
theories in explaining patterns of arid zone freshwater biodiversity, Neutral theory predicts that 
community similarity is negatively associated with distance between sites, while niche theory suggests 
that similar communities are associated with similar local ecological conditions 
 
We will test a series of hypotheses (Table 1, over page) on gene flow and local vs landscape processes 
to estimate the temporal and spatial scales (microhabitats, habitats, local environments, local aquifers, 
the Great Artesian Basin, river networks, drainage basins and biogeographic regions) at which 
management and policy development can best maintain arid zone freshwater biodiversity under future 
climate and land use scenarios, 
 
 
 
 
 
 
 
 
 



Table 1.  Characteristics of arid zone wetlands and hypothesized models of gene flow and local 
vs landscape processes  

 

 


