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Below is a summary of the 2018-19 field season for my PhD on “The macro and micro-climatic 
drivers of prevalence and intensity of chytridiomycosis in Bell Frogs”. It describes the wetlands 
selected for survey in each region and the number of Bell Frogs (both Litoria raniformis and Litoria 
aurea) and Spotted Marsh Frogs (Limnodynastes tasmaniensis) caught and swabbed for the 
amphibian chytrid fungus, Batrachochytrium dendrobatidis (Bd).  

While the field work has been completed for this first season, the Bd swabs and toe clips are in the 
process of being analysed, with results from the Bd swabs expected by mid-June. Therefore, there 
is not yet any indication of level of infection with the fungus and to what extent these populations 
are suffering from chytridiomycosis. In total, 528 Bd swabs were taken, 211 were L. raniformis 
(194 from Lowbidgee and 17 from Gippsland), 185 were L. tasmaniensis (179 from Lowbidgee and 
6 from Gippsland) and 128 swabs were taken from L. aurea (Gippsland only).  

Project overview: 

Chytridiomycosis is a disease caused by the aquatic fungal pathogen Batrachochytrium 
dendrobatidis (Bd), which is the causative agent of mass mortalities and population extinctions in 
amphibians worldwide. Two species of ‘Bell Frogs’, Litoria raniformis and Litoria aurea, have 
recently suffered severe population declines in south-eastern Australia, being once widespread 
but now restricted to fragmented remnant populations. In addition to habitat loss, degradation 
and fragmentation (from water regulation, wetland draining, agriculture and urbanisation), Bd is 
thought to represent a persistent threat to this species. However, the scale of that threat appears 
mediated by several environmental parameters, particularly temperature regimes. 
Batrachochytrium dendrobatidis is very sensitive to temperature, in culture having a maximum 
growth rate between 17 and 25°C. Moreover, Bd terminates zoospore production at 28°C, and 

• Bell Frog surveys were conducted in both the Lowbidgee and Gippsland regions between 
September 2018 and May 2019. 

• Bell Frogs were measured, weighed and swabbed for the fungus Batrachochytrium 
dendrobatidis (Bd). Bd infects the skin of the frogs and disrupts water and gas regulation 
which occurs across their skin, causing the disease chytridiomycosis, which can potentially 
lead to death.  

• Chytridiomycosis is a major contributor to global amphibian declines, however little research 
has been done on the potential impacts of the amphibian chytrid fungus on Bell Frog 
populations in the inland and southern parts of their range.  

• This season, 529 frogs were swabbed for Bd which will enable us to better understand the 
fungus, its distribution and potential impact on frog populations in the two regions included 
in this study.  

• Thank you for your contribution to this study and I look forward to continuing surveys across 
the 2019-2020 season. 
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dies when exposed to temperatures of 30°C or above. In this study, I aim to determine the multi-
scale mechanisms influencing the effect of temperature on disease risk in L. raniformis and L. 
aurea. I will quantify disease prevalence and intensity across two contrasting climatic regions; the 
semi-arid Lower Murrumbidgee and the coastal temperate Gippsland Plains. Within regions, I will 
identify the influence of wetland microclimate on disease risk. Within wetlands, I will identify how 
small-scale (microhabitat-level) environmental variation effects available temperature regimes 
and frog thermoregulation, with focus on behavioural tactics to mitigate disease risk.  

In summary, there are several questions I hope to answer during my PhD: 

1) In what sort of habitat do we find L. raniformis and L. aurea in both the Lowbidgee and 
Gippsland region? 

2) How does the level of infection with Bd differ across both these regions? 
3) How does the population demographics of Bell frog populations differ between these 

two regions? 
4) What drives wetland microclimate and what is its effect on Bd prevalence? 
5) What drives micro-climate variation within wetlands, and what is the relationship 

between small-scale variation in temperature regimes and disease risk from Bd?  

Survey sites: 

Between September 17th 2018 and May 2nd 2019, fifteen wetland sites in each of the Lowbidgee 
and Gippsland Plains regions were surveyed four to six times across the duration of the season. 
These fifteen sites were selected, from a pool of 30, based on recent records of Litoria raniformis 
and/or Litoria aurea (Gippsland Plains only) and suitable habitat for these species. They were 
accessible through permission from private land holders, Parks Victoria and NSW Parks and 
Wildlife. The sites were established after consultation with land managers as to the best suitable 
survey transect. Sites were no less than one kilometre apart and spanned a distance of 500 meters 
along the water’s edge of a variety of different types of water bodies (wetland, irrigation channel, 
dam, morass, lake) and a range of habitat types (submergent and emergent vegetation, canopy 
cover, dry vegetation etc.).   

At the midpoint of each transect, two temperature loggers were deployed which will remain in 
place for the duration of this study (September 2020). One temperature logger in the water, 
mounted inside a 2m long slotted PVC pipe, attached to a float which keeps it within 5-10 cm of 
the water’s surface (Figure 2). The second logger is inside a white upturned flowerpot attached to 
either the top of the 2 m PVC pipe, a nearby tree or a star picket on the bank. This second logger 
records air temperature at the site. Both loggers record every hour, were checked on each survey 
occasion and have their data downloaded every six months.  
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Figure 1 Water and air temperature logger at Robert Crombe’s wetland site 1. 

Survey method: 

On each survey occasion across the season, habitat and water quality surveys were taken during 
the day with audio and visual frog surveys conducted after dark. Frog surveys ranged from 50 
minutes to four hours. Surveys commenced with listening and identifying calling frogs; a recording 
was made if numbers were high or an unknown species was heard. During the visual survey, myself 
and a volunteer walked along the water’s edge scanning 10-15 meters either side of the water line 
with spotlights. All frogs heard and observed were tallied. Any unknown species was photographed 
for later identification. Capture was attempted for Litoria raniformis, Litoria aurea and 
Limnodynastes tasmaniensis. Data recorded for each frog included substrate type, substrate 
temperature, distance from water, activity, frog skin temperature and GPS coordinates. The frog 
was then placed in a breathable plastic bag for further data collection. This included weight, 
length, sex and photo. A Bd swab and toe clip were then taken for later analysis and the frog was 
released at point of capture. A maximum of twenty Bell frogs were captured on each survey due 
to time restraints. 

A Bd swab was taken using a sterile swab. Each frog was held using gloved hands or a plastic bag, 
and was stroked with the swab five times down either side of the belly, inner thigh, back and feet 
(Figure 3). The swab was then stored frozen until later analysis. Toe clips were taken from L. 
raniformis and L. aurea during the November-April surveys only. Local anaesthetic was applied and 
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a single toe was clipped using sterile methods. Surgical glue was then applied to the small wound 
before releasing the frog. In the Gippsland region, recaptures occurred due to the small size of 
some sites resulting from severe drought conditions. These frogs had recovered well in all cases. 
The purpose of the toe clip is for aging the frogs using skeletochronology. As ectotherms, frogs lay 
down a higher bone density during the colder months enabling us to count the growth rings in a 
cross section of the toe bone. It is thought that the chytrid fungus impacts population 
demographics and causes a truncation of the age structure (Scheele et al., 2016).  

 

Figure 2 L.aurea being swabbed for Bd in Gippsland (site CRH) 

 

Region survey summary: Lowbidgee 

The Lowbidgee region of my research is located between Maude and Balranald in south-western 
New South Wales. It includes four sites in Yanga National Park (Parks NSW), nine sites in Gayini 
Nimmie (The Nature Conservancy) and two sites in the private wetland to the north (Figure 4). All 
four sites in Yanga NP (Site 1, 2, 3 and 4) were freshly flooded with Environmental Water 
allocations in September 2019. Telephone Bank and Telephone Creek (Site 12 and 13) have 
permanent water, Suicide Bank (sites 14 and 15) had water only in small pools around culverts, 
which soon dried out and were disrupted by road and earthworks being carried out. The two 
loggers at these sites were removed in March and will be replaced in September once the works 
are complete. Nap Nap (sites 5 and 6) was flooded in September and dried out over the season to 
a pond which was surveyed until the end of April. Eulimbah (Sites 8 and 9) also had a lot of 
earthworks undertaken during the season causing high turbidity and disruption to the vegetation.  

Over the duration of the season 194 L. raniformis and 179 L. tasmaniensis were caught and 
swabbed for Bd across this region. Below is a map identifying these sites and a table showing at 
which sites we caught, heard or didn’t detect each species.   
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Figure 3 Map of Lowbidgee Sites 

Lowbidgee Survey sites 2018-19 
Site number Site Name Name code L. raniformis  

(Caught,  
calling but not 
caught,  
not detected) 
 

1 Waugorah WAU a 
2 Piggery PIG c 
3 Two Bridges TBR  
4 Mercedes MER  
5 Nap Nap NAP  
6 Nap Nap Levy NAPL  
7 Eulimbah Gate EULG  
8 Eulimbah Nth EULN  
9 Eulimbah EUL  
10 Pollen Dam POL  
11 House HOU  
12 Telephone Creek TCR  
13 Telephone Bank TBN  
14 Suicide Nth SUIN  
15 Suicide SUI  
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Gippsland  

Sites in Gippsland are located around Sale and Bairnsdale. Seven sites are on private property (1, 
2, 9, 11, 12, 13 and 15), six sites on Parks Victoria managed land (3, 6, 7, 8, 10 and 14) and two 
sites on a State Game Reserve (4 and 5). The sites vary from fresh water springs to Bairnsdale’s 
water treatment wetlands, as well as morasses, farm dams and feeder channels from river to 
wetlands. Due to the extremely dry conditions over the past twelve months in this region, finding 
sites was challenging. Wetlands with known Bell frog populations were dry and we had to search 
upstream for springs and farm dams which still held water. By March/ April most of the selected 
sites had dried out due to little or no rainfall over summer and into autumn. By April, surveys were 
only conducted at the springs on Robert Crombe’s property where frogs caught were mostly L. 
aurea. These springs are important freshwater refuges for the frogs on the edge of a currently dry 
and saline wetland.  

Over the duration of the season, 17 L. raniformis and 128 L. aurea were caught and swabbed in 
the Gippsland region. Below is a map identifying these sites and a table showing at which sites we 
caught, heard or didn’t detect each species.   

 

 

Figure 4 Map of Gippsland Sites 
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Gippsland Survey Site 2018-19 
Site 
no. 

Site Name Name 
code 

L. raniformis 
(Caught,  
calling but not 
caught,  
not detected) 

L. aurea  
(Caught,  
calling but not 
caught,  
not detected) 

1 Crombe House CRH   
2 Crombe North CRNT   
3 Heart Morass HRT   
4 Heart Game Reserve West HRTW   
5 Heart game Reserve Channel HRTC   
6 Lower MacLeod LMC   
7 MacLeod Ponds MCP   
8 MacLeod Longwaterhole MCLT   
9 Robert Newman NW   
10 Lake Kakydra LK   
11 Danny Irish DI   
12 Robyn Kuch RK   
13 Riboli RB   
14 Frog Hollow FH   
15 Geoff Gooch GG   

 

Conclusion 

The Amphibian Chytrid fungus is a major contributor to global amphibian declines, however little 
research has been done on the potential impacts of the amphibian chytrid fungus on bell frog 
populations in the inland and southern parts of their range. Once the results of the chytrid swabs 
are known, we will be able to have a better understanding of the prevalence and intensity of 
infections within these populations. We will be able to compare this data with habitat and water 
quality to see where there might be refuges from infection. This information will help us better 
understand reasons for population decline and provide us with opportunities to improve habitat 
management for the long term viability of the species. Based on results from this seasons surveys, 
we will make plans for the 2019-20 season to look further into the role of micro-climate within 
wetlands and its impact on levels of Bd prevalence and infection intensity.  

I would like to thank the landholders and land managers for access to their properties throughout 
the season and look forward to working with you over the coming season.  
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