
PROJECT DESCRIPTION 
 
TITLE 
Physiological response of the koala to heat-stress and potential implications for climate change 
 
AIMS & BACKGROUND 
The need to protect wildlife species against human impacts has never been more pressing. Last 
year, the Australian Federal Government listed the iconic koala as a threatened species in 
Queensland, New South Wales and Australian Capital Territory, but not in Victoria and South 
Australia. This resolution was taken to deal with the worrying decline of koala populations in the 
northern part of the koala’s range. Supported by the government, researchers are now pressed to 
acquire enough knowledge on koala ecology, physiology and behaviour to guide efficient 
management and conservation plans for this species.  
 
In Queensland and New South Wales, koala populations are experiencing major declines due to 
habitat loss and fragmentation, disease (e.g. Polkinghorne 2013), dog attacks and car accidents 
(Rhodes et al. 2011). However, in addition to these threats, koalas in the southern Australian state of 
Victoria face a large decline of their critical food resources due to overbrowsing in limited patches 
of habitat. Koalas throughout their natural range in Australia are now experiencing a new threat 
from accelerating anthropogenic climate change (Steffen 2009; Adams-Hosking et al. 2012), 
including threats from increasing bushfires in Victoria. 
 

Habitat loss and fragmentation have been described as potentially causing physiological 
stress, decreasing genetic diversity, as well as increasing disease transmission (Brearley et al. 2012). 
Climate change is now an additional physiological stress on koalas and can also affect their 
essential food trees (Clifton et al. 2007; Ellis et al. 2010; Moore et al. 2004; 2010). In Australia, 
projections on climate change indicate an amplification of natural climatic variability (McAlpine et 
al. 2009), such as droughts, heat waves, floods and bushfires. The koala is particularly vulnerable to 
heat waves and droughts because of its low ability to disperse. In this context, our project will 
focus on the effects of heat stress on the physiology of the koala. 

 
Aim: Understanding the influence of heat stress on the health of koalas 
One of the most important physiological responses of animals to heat stress is the activation of the 
hypothalamic-pituitary-adrenal axis, resulting in an increase in plasma concentration of the stress 
hormone (i.e. cortisol in koalas). This hormone plays a significant role in regulating individual 
responses to environmental perturbations and anthropogenic disturbances through its action on 
physiology and behavior related to energy metabolism, such as food intake and locomotor activity 
(Landys et al. 2006). In this context, the aim of this experiment is to monitor the behavior and the 
physiology of a koala population on Cape Otway (Victoria) during a summer season (2013-2014).  
The behavior of 20 animals (10 males and 10 females) will be assessed by coupling GPS (location) 
and accelerometers (specific locomotory pattern) loggers. This will allow us to have a clear idea of 
the time budget of koalas. A health check (morphology, age, body condition, and disease status) 
will be performed during the fitting and inspecting of collar equipment. Individual level of stress 
will be regularly assessed by measuring the levels of the stress hormone in faeces pellets, a non-
invasive technic that has already been validated in koalas (see Narayan et al. 2013). Thus, fresh 
faecal pellets will be collected under the trees every day for cortisol measurements. Details on 
habitat and landscape attributes will be recorded (vegetation type, density, species and height of 
trees, etc.), as well as meteorological data.  
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OUTPUTS 
The results of this work will allow us to better understand the physiological response of koalas 
to heat stress. This study is particularly important if we want to predict how climate change will 
affect the populations of koalas. As consequence, the final key output of our project is a strategic 
and integrated decision support framework for the management of koala populations in Victoria.  
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