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The impact of the Quaternary on rainforest flora

Harvard / Jeremy Shakun

Rainforest species dynamics and assembly patterns 
were significantly impacted by the environmental 

fluctuations of the Quaternary.

Kershaw et al 2007
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Assemblage diversity – a latitudinal gradient

Rainforest biodiversity is 
concentrated within 
major centres of 
diversity.

‘A continuum punctuated by hotspots’
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Biotic exchange – available pool impacts assembly patterns

Sunda-derived lineages are 
more common in the north.

The ice age continent of Sahul. Damian O'Grady, Michael Bird
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Biotic exchange – genomic evidence

The ice age continent of Sahul. Damian O'Grady, Michael Bird
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Sunda-derived lineages have 
more recent local histories.

Recolonised areas have 
younger populations.
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Temporal changes in 
habitat availability across 

the landscape. 

Persistent refugia vs. recolonised areas – habitat availability
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Persistent refugia vs. recolonised areas – functional filtering

Poorly dispersed 
species cannot 

recolonise disjunct 
habitat.
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Persistent refugia vs. recolonised areas – landscape dynamics

Genetic divergence 
and gene flow 
differentiates 
ancestral from 

admixed
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Active management is 
needed

Natural processes are no 
longer possible



Genomic Knowledge
and Managing Change



Genomic metrics – quantifying risk
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• Loss of biodiversity:
• Where could the most irreplaceable 

evolutionary diversity be lost? 
• What disturbance scenarios would have 

greatest impact?



Genomic metrics – quantifying risk at population level
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Eidothea hardeniana

Rare alleles



Genomic metrics – quantifying risk regionally
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Rare spp
Common spp



Conclusions
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Highly dynamic rainforests
• Species and assemblages are highly dynamic and 

responsive to change.
• BUT current circumstance are extreme.

Genomics to the rescue 
• Genomic Knowledge Infrastructure identifies evolutionary 

patterns and supports applied actions. 
• EASILY accessible – prioritise as a management tool.
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