
A biogeographical and functional approach to improve our understanding of invasive 
plant species on Sub-Antarctic Islands. 

Steyn Cl, le Roux PCl, Chown SL2, van Kleunen M3, Dawson W3, Winter M4, Essl FS, Pergl J6, Pysek 
P6,7,8, Weigelt P9, Kreft H9, Greve Ml 

1 School of Plant Sciences, University of Pretoria, Private Bag X20, Pretoria 0002, South Africa 
2 School of Biological Sciences, Monash University, Victoria 3800, Australia 

3 Ecology, Department of Biology, University of Konstanz, D-78464 Konstanz, Germany 
4 German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, 04103 Leipzig, 

Germany 
5 Division of Conservation, Vegetation, and Landscape Ecology, University of Vienna, 1030 Vienna, 

Austria 
6 Department of Invasion Ecology, Institute of Botany, The Czech Academy of Sciences, CZ-252 43 

Pruhonice, Czech Republic 
7Department of Ecology, Faculty of Science, Charles University in Prague, CZ-128 44 Prague, Czech 

Republic 
8Centre for Invasion Biology, Department of Botany & Zoology, Stellenbosch University, Matieland 

7602, South Africa; 
9 Biodiversity, Macroecology & Conservation Biogeography, University of Go .. ttingen, Bu·· sgenweg 

1, D-37077 Go··ttingen, Germany 

steyn.christien@yahoo.co.za 

As alien species continue to spread across the globe, they increasingly threaten native biodiversity. 
In predominantly isolated island systems, where native species diversity tends to be low, alien 
invasions particularly pose a risk to native species. With human assistance aliens are even reaching 
climatically severe areas, invading higher altitudes and higher latitudes. The Sub-Antarctic Islands 
(SAls) are little influenced by human development and disturbance; however, humans remain 
responsible for substantial amounts of propagules reaching these areas. This has led to over 300 
alien plants establishing across the SAls, of which 28 have been reported to be invasive on single or 
multiple islands. To mitigate future invasions, understanding and predicting the potential of aliens 
becoming invasive in the Sub-Antarctic is thus essential. 

Here we use a climate matching approach to predict which plant invaders around the globe have the 
potential to establish on the SAls if they were to reach the islands. We obtained a list of over 13000 
plant species, which have become naturalised or invasive somewhere in the world, from GloNAF and 
the Global Invasive Species Database. Occurrence data for all species were extracted from GBIF and 
a species distribution modelling approach (BIOCLIM) was used to establish whether the climate 
envelope of the alien species overlaps with the climatic conditions of the SAls. We were able to 
identify 19 species that pose a potential high risk if introduced. Although climate matching is an 
important and cost-effective precursor to prevent alien species establishment, it is still not enough 
to fully understand invasion potential in the Sub-Antarctic. We thus also took a comparative trait­
based approach, identifying the key characteristics that differentiate successful invaders from non­
invasive aliens. The comparisons were performed by grouping species currently on the island with 
those species modelled to have a high, medium and low probability of occurring on the SAls. This is a 
novel approach for the Sub-Antarctic and will benefit the research community working towards a 
better understanding of the biogeography and functional characteristics of successful alien species. 




