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Discovering the weevil within: the diversity and evolutionary ecology of 
Australian Ambrosia Beetles 
Mr James Bickerstaff1, Mr  Robert  Mueller1, A/Prof  Bjarte Jordal2, Dr Shannon  Smith3, A/Prof  Markus 
Riegler1 

1Western Sydney University - Hawkesbury Institute For The Environment, Penrith, Australia, 2University Museum of 
Bergen, Bergen, Norway, 3Department of Biological Sciences, Macquarie University, North Ryde, Australia  
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Biography:  
Poster 036 - James Bickerstaff is PhD student at Western Sydney University, investigating the diversity, 
taxonomy and evolutionary ecology of Australian ambrosia beetles within the subfamily Platypodinae and 
their symbiotic fungi. 

Ambrosia beetles are wood-boring weevils that rely on symbiotic fungi for energy and nutrient supply. 
The weevil subfamily Platypodinae represents the oldest animal lineage to engage in agricultural 
behaviour through fungal farming, which evolved about 86 million years ago. Most ambrosia beetles live 
in freshly fallen trees and are among the early colonisers of this niche, and through the inoculation of 
fungi, they are at the forefront of wood degradation and nutrient cycling in forest ecosystems. However, 
several species attack living trees. Some have become invasive and globally distributed pests that cause 
stress to host trees, while others are aggressive and cause tree mortality, either through their associated 
fungi or extensive tunnelling by many beetles. 

Australian platypodines (46 known species) have not been well characterised, and their fungal partners 
are mostly unknown. We have previously examined the biogeography, host tree associations, 
morphological and genetic diversity of 25 species. This enabled preliminary phylogenetic placement of 
several Australian Platypodinae and also revealed some taxonomic incongruences. Next, we will analyse 
their fungal associates. According to previous research, several ambrosia beetles form strict symbioses 
with fungi that are species-specific. However, these beetle lineages are expected to occasionally switch 
their fungal partners, therefore, introducing noise to co-evolutionary patterns. This study will be the first 
to incorporate many species across genera and tribes in an Australian phylogeographic context to test 
the relationships between ambrosia beetles and fungi. Results will highlight the diversity and host-
specificity of ambrosia fungi, and whether ambrosia beetles and their fungi have co-evolved. 

Reedia spathacea F.Muell: phylogeography & population structure 
Ms Jessica Bruce1, Margaret Byrne2, Quinton Burnham1, Kristina Lemson1, Pierre  Horwitz1, Annette  
Koenders1 

1School of Science, Centre for Ecosystem Management, Edith Cowan University, Perth, Australia, 2Science and 
Conservation, Department of Biodiversity, Conservation and Attractions, Perth, Australia 
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Biography:  
Poster 058 - Jessica Bruce is a masters by research candidate for the School of Science at Edith Cowan 
University. She has an interest in using molecular taxonomy and comparative phylogeography to drive 
conservation of our unique Australian ecosystems. 

Reedia spathacea F.Muell is a declared rare species of sedge (Cyperaceae) found in the peat swamps of 
the Jarrah Forest and Warren Biogeographical Regions. Reedia has been identified as a Gondwanan 
relict species on the basis of (relatively little) morphological and genetic evidence. Characteristics of 
relictual taxa in the south-west include being of Gondwanan or Pangaean origin, thus having become 
restricted to mesic habitat from a previously wider distribution and retaining some ancestral 
morphological states. They also are expected to have high beta genetic diversity with relatively low 
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alpha diversity and be phylogenetically distinct from sister taxa. Exploration of these criteria through 
microsatellite analyses will be presented. If this study supports the recognition of Reedia as a highly-
restricted relict then the genetic consequences of historical population decline or extinction can be 
addressed. In a broader sense, our understanding of organisms that have become rare will be improved, 
in turn bettering our understanding of the pressures that have caused contraction in ranges historically, 
and helping us to predict future trends in the face of a rapidly changing climate. 

Great bowerbirds as ecosystem engineers and niche constructors in 
semi-arid savannah 
Miss Jessica Hodgson1 

1Deakin University, Belmont, Australia 
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Biography:  
Poster 046 - Jess has recently completed her PhD with Prof. John Endler at Deakin University studying 
great bowerbirds and their interactions with multiple other species in the semi-arid savannah of northern 
Queensland.  

Through the construction of their sexual display site, the bower, male great bowerbirds are engineering 
microhabitats in such a way that potentially has significant repercussions on the greater semi-arid 
savannah community including the fruit species upon which they depend for mating success, the 
Burdekin Plum (BP).  

Bower building concentrates organic matter underneath nurse shrubs in an inhospitable landscape. 
When the bower is abandoned, it decomposes, directly enhancing soil fertility. In turn, the greater 
availability of soil resources is benefiting BP growth rates and survival. In fact, their long term survival 
appears to be dependent on dispersal to a shrub site. Transect surveys revealed that BP dispersal to a 
shrub without a bower was extremely rare, therefore great bowerbirds are likely to be the only effective 
disperser of BP in this ecosystem.  

Furthermore, changes in soil fertility at abandoned bowers can be linked to changes in fungal and 
bacterial community composition and these are hypothesized to be integral to keystone plant 
establishment in semi-arid savannah systems. 

Overall, great bowerbirds provide effective directed dispersal of a key resource tree (BP) for a multitude 
of species in semi-arid savannah of northern Queensland as well as engineer microhabitats to the 
benefit of their mutualist plant species and microbial communities. This relationship has potential 
repercussions for both the geographic distribution of BP and productivity of semi-arid savannah 
systems. Interspecific interactions of bowerbirds have never been studied before, yet their unique 
behaviour makes them an ideal study species of ecosystem engineering and niche construction.  
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