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Kingston project – responses of terrestrial vertebrates to timber harvesting in the Jarrah forest  
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Our current understanding of fauna responses to timber harvesting in the jarrah forest is principally based on 
two ongoing DEC projects (Kingston and FORESTCHECK) and their closely associated and/or collaborative 
studies conducted by university students.  
The Kingston Project (established 1994) intensively focuses on a single locality and the immediate to short-
term responses in real time. FORESTCHECK (established 2001) has a broader spatial and management 
focus, investigating multiple sites across the jarrah forest and the medium-term responses based on a time-
for-space approach (see McCaw and Robinson abstract within). The projects are deliberately complementary 
and each uses an integrated and comprehensive approach to investigate most flora and fauna taxa in 
conjunction with other structural and physical ecosystem attributes (e.g. coarse woody debris, soils, etc).  
The Kingston Project component investigating the responses of medium-sized mammals is ongoing and 
includes threatened species such as the woylie (Bettongia penicillata; EN), chuditch (Dasyurus geoffroii; VU), 
ngwayir (western ringtail possum, Pseudocheirus occidentalis; VU), and wambenger (brushtail phascogale, 
Phascogale tapoatafa ssp.; VU), also the priority listed quenda (Isoodon obesulus fusciventer), and ‘near 
threatened’ koomal (common brushtail possum, Trichsurus vulpecula hypoleucus). Bats, including the priority 
listed western false pipistrelle (Falsistrellus mackenziei), are currently being investigated by means of a PhD 
project (P. Webala, Murdoch University). 
The woylie, chuditch and quenda were not apparently negatively impacted by timber harvesting. Koomal 
abundances respond negatively to logging and demonstrate that habitat trees and unlogged buffers are 
particularly important in mitigating these effects. Spotlighting evidence demonstrates that koomal remain 
abundant across the landscape in the presence of contemporary and recent logging. Ngwayir survivorship 
was reduced by at least 40% by the harvesting and extraction alone: principally due to an increased 
vulnerability to predation. Spotlighting evidence indicates a population collapse to undetectable levels after 
harvesting disturbance across the Greater Kingston area (including logged and unlogged forest). Ngwayir 
abundance in the Upper Warren region was negatively related to logging and fire intensity and age, and 
extent of fragmentation by agriculture. It was also positively related to fox control. The identification of the 
attributes selected for in diurnal den trees by both possums also inform the refinement of silvicultural 
guidelines for the selection and retention of habitat trees. 
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Widespread land transformation, associated habitat fragmentation, invasive species and introduced diseases 
continue to drive substantial declines in biodiversity in Mediterranean climate south-west Western Australia 
(SWWA). Projected climate change may interact with these factors to further threaten biodiversity. Mean 
annual temperatures have increased and since the 1970’s there has been a significant decline in autumn and 
early winter rainfall and reduced stream flow. The consensus among Global Climate Models is that 
temperature will continue to increase and rainfall will continue to decline in the SWWA.  
Patterns of biodiversity in SWWA are strongly influenced by climate. Unlike the other Mediterranean climate 
regions of the world SWWA is of low relief and with the exception of the Stirling Ranges which are just 1109 
m a.s.l., there is limited scope for altitudinal migration into cooler and moister montane refuges. Under 
projected climate change, warmer and more arid conditions are expected to shift southwards and westwards, 
and there is a possibility that the coolest and wettest climate zones on the south coast, containing many 
relictual and mesothermic phylogenetic lineages may disappear. Where the latitudinal extent of the continent 
permits shifts in geographic range, extensive land transformation for agriculture and urbanization will limit the 
amount of habitat available for colonization, and habitat fragmentation will restrict dispersal.   
As a first step in assessing the vulnerability of SWWA’s biodiversity to climate change we have modeled the 
potential impacts of three climate change scenarios and their interaction with land transformation on the 
ecogeographic domains of regional biomes, endemic plant species (Banksia spp.) and the threatened 
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marsupial quokka (Setonix brachycurus). The models predict that the combined effects of climate change and 
land transformation may have significant adverse impacts on biodiversity, increasing the number of 
threatened species in the region with one regional biome the karri forest potentially losing all suitable climate 
range, 66% of Banksia spp. and quokka losing greater than 80% of their range by 2070 under the high 
emissions scenario. These results need cautious interpretation in light of the many assumptions and 
uncertainties in the climate and ecological models used. Nevertheless, the potential impacts identified provide 
insights into the relative sensitivities of regional biomes to projected climate change, indicate that increasing 
number of threatened species are likely, highlight the need for a better understanding of physiological and 
climate thresholds and ecological monitoring to detect change, and stress the importance of ecological 
restoration and identification and management of climate refuges as adaptation actions. 
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Threatened plant species in SWWA are subject to multiple threatening processes which operate across 
ecological scales. Research investigating the effects of threatening processes on population viability provides 
guidance for determining priority actions for recovery, translocation and ongoing conservation management of 
threatened plants. The following provides a summary of key findings relevant to management. Contrary to 
expectations, many threatened SWWA plant species investigated to date have pollination and mating 
systems that allow them to produce fit offspring in small isolated population fragments. Despite this, 
populations remain at risk of extinction from demographic and environmental stochasticity. In such cases 
managing persistence (hydrology, fire) and regeneration (fire, weeds), and undertaking translocations will be 
more important than increasing connectivity among landscape fragments.  
Investigations of threatened plants endemic to granite outcrops show that populations are stable provided 
adult plants are protected from factors which increase the risk of mortality, in this case livestock grazing and 
fire. Remarkably, extant populations have persisted on the same outcrops since the early Pleistocene (1 to1.5 
Mya), a period of extraordinary climate dynamism, giving some hope that the climate tolerances of species 
may be broader than their present geographic distributions indicate. 
The co-incidence of multiple threatening processes and limited management options may make in situ 
conservation intractable for some species. In the Stirling Range National Park, 12 threatened plant taxa are 
restricted to the mountain peaks. The pathogen Phytophthora cinnamomi has become prevalent in the 
montane environment causing widespread mortality among endemic species such as Banksia montana. Two 
wildfires killing many plants and low rates of seedling replacement have further reduced the viability of the 
population. Projected climate change may place further stress on montane species. Ecological monitoring 
precipitated ex situ conservation measures for B. montana that at least provide some insurance in the near 
term, but options for conservation in the wild remain limited. 
Management of threatened species must recognize that threatening processes are often interactive and multi-
scalar. Rapid climate change is a new stressor on biodiversity and conserving threatened species will become 
an even greater challenge.  
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