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Fire is becoming an increasing threat to the natural environment with devastating fires in the 
past several years across the globe. The 2019 Australian fires devasted the local vegetation 
and threaten endemic vegetation groups, such as the Tasmanian montane rainforest. This 
endemic biome, dominated by Athrotaxis spp. and Nothofagus gunnii vegetation, is currently 
on the verge of extinction due to increased aridity and fire frequency. Therefore, it is 
important to investigate the cascading and long-term impacts of devastating fires and loss of 
the montane rainforest. Aquatic ecosystems across western Tasmania are strongly reliant on 
the terrestrial environment for nutrients, run-off, and humic acids to support their ecosystem 
health, yet little is known about the impacts of fire and the decline of the montane rainforest 
on aquatic ecosystems. In this study we aim to test the impacts of repeat fires and decline in 
montane rainforest species on the aquatic ecosystem using a palaeoecological approach of X-
Ray fluorescence, reflectance, carbon/nitrogen, magnetic susceptibility, charcoal, diatoms, 
pollen, and radiometric dating to reconstruct the past environment (6 kyrs) at Lake Osborne, 
Tasmania. Preliminary results suggest repeat fire occurrence from 6-4.5 ka cause a decline in 
montane rainforest taxa, an increase in erosion, drop in total organic carbon and nitrogen, 
and a shift in δ13C toward more terrestrial plant inputs. The diatom assemblage shows an 
increase in Discostella spp. with this period of high fire frequency. From 4.2-2.2 ka, wetter 
conditions and less fire occurrence allow Athrotaxis spp. to recover on the landscape. Within 
the lake, there is an increase available carbon and nitrogen and a more productive 
environment along with an anomalous assemblage of diatoms dominated by Aulacoseira spp.. 
From 2 ka to present, conditions appear to become drier with more sclerophyll vegetation 
and low abundance of montane rainforest species. This shift in climate and vegetation 
corresponds to less available organics within the lake, a decrease in productivity and 
planktonic diatom taxa. The record clearly shows the aquatic ecosystem is responding to fire 
and climate change. The next steps of this research will be to determine how declines in 
montane rainforest have impacted the aquatic environment and what the future holds for the 
aquatic ecosystem if the montane rainforest is lost.  


