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Conservation status 
Litoria littlejohni (Littlejohn’s Tree Frog) is listed in the Endangered category of the threatened 
species list under the Environment Protection and Biodiversity Conservation Act 1999 (Cwth) 
(EPBC Act) effective from 18 February 2022. 

Littlejohn’s Tree Frog was assessed by the Threatened Species Scientific Committee to be 
eligible for listing as Endangered under criterion 2. The Committee’s assessment is at 
Attachment A. The Committee’s assessment of the species’ eligibility against each of the listing 
criteria is:  

• Criterion 1: A4ce Vulnerable 

• Criterion 2: B2ab(i,ii,iii,iv,v) Endangered 

• Criterion 3: Insufficient data 
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• Criterion 4: Insufficient data 

• Criterion 5: Insufficient data 

The main factors contributing to Littlejohn’s Tree Frog being eligible for Endangered listing are 
its restricted area of occupancy (AOO), suspected ongoing population decline (due to the threats 
detailed in Table 1 below), and the extent of the overlap of its distribution range with burnt 
areas from the 2019-20 bushfires. Further, a recent taxonomic review split L. littlejohni sensu 
lato (s.l.) into two species, limiting L. littlejohni sensu stricto (s.s.) to the northern-end of the 
previously accepted distribution range (see Taxonomy section below). This has reduced the 
population size and halved the AOO of Littlejohn’s Tree Frog (Mahony et al. 2020).  

Species can also be listed as threatened under state and territory legislation. For information on 
the current listing status of this species under relevant state or territory legislation, see the 
Species Profile and Threat Database. 

Species information 
Taxonomy 
Conventionally accepted as Litoria littlejohni White, Whitford & Mahony (1994).  

A recent taxonomic revision divided L. littlejohni s.l. into two species: L. littlejohni s.s. 
(Littlejohn’s Tree Frog) and L. watsoni (Watson’s Tree Frog) (Mahony et al. 2020). Almost all 
available literature pre-dates the taxonomic review, and has the two species synomysed, with 
few differences noted between the northern population (Littlejohn’s Tree Frog) and the 
southern population (Watson’s Tree Frog). However, the monitoring effort for L. littlejohni s.l. is 
ranked amongst the lowest of all native frog species (Scheele & Gillespie 2018), and differences 
in biology and ecology may not have been recognised between the two populations. 
Subsequently, species specific studies are required to provide information on population 
demographics and dynamics and the habitat requirements of Littlejohn’s Tree Frog.  

Description 
Littlejohn’s Tree Frog is a medium-sized frog from the Family Hylidae (“tree frogs”). Females are 
larger than males, having a snout-to-vent length (SVL) to 72 mm, while males reach 56 mm SVL. 
The dorsal surface is mostly smooth and light grey, grey-brown, or warm dark brown. The 
ventral surface is granular and white or cream in colour. Distinctive bright orange-red markings 
are present on the inner and hind surfaces of the legs. A broad vertebral band extends from 
behind the eyes and down the back, which is sometimes longitudinally dissected by a pale line. 
In light grey specimens, the vertebral band is barely visible. Some specimens have scattered 
darker patches or mottling, especially over the sides. The head is broader than it is long, and the 
snout is rounded and slightly upturned. A skin fold is present above a distinct brown tympanum. 
A dark stripe extends from the tip of the snout to the eye, broadens over the tympanum, and 
terminates at the shoulder. The eyes are large and golden. The legs are moderate to long. The 
fingers and toes are long with moderately expanded discs. The fingers have distinct basal 
webbing between the third and fourth fingers, and the toes are almost fully webbed with less 
webbing between the first and second toes.  

Littlejohn’s Tree Frog is similar in appearance to Watson’s Tree Frog, with the species physically 
distinguishable from each other only by small differences in morphometric measurements. The 

http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl
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species can more easily be separated by the male’s breeding call, with Littlejohn’s Tree Frog 
having a higher number of pulses in each note (mean 27.8 compared to 22.8) (Mahony et al. 
2020). The call of Littlejohn’s Tree Frog is composed of a series of rapidly repeated notes, lasting 
from 4–10 seconds, which sound like a low reedy whistle. The description of the adult is drawn 
from White et al. (1994), Cogger (2014), Anstis (2017), and Mahony et al. (2020).  

A species-specific description of the tadpole and egg mass of Littlejohn’s Tree Frog is not 
available. Instead, a description from L. littlejohni s.l. is provided, which is derived from a 
composite description based on samples taken from locations ascribed to both Littlejohn’s Tree 
Frog and Watson’s Tree Frog. Species-specific studies are required to identify any differences 
between the species that may not have been noted when they were synomysed.     

Tadpole’s grow to 88 mm in total length. The body is cylindrical with the abdomen as wide (or 
slightly wider) as it is deep. The dorsal surface is a dense black or very dark grey and gradually 
turns dark brown at later stages. The sides of the body and ventral surface are dusky, dark grey 
with a blue sheen and slight copper tints. The snout of the tadpole is rounded. The eyes are 
copper-gold, laterally positioned, and have a prominent cornea. The dorsal and ventral fins are 
well arched, reaching a peak at the midpoint of the tail and then tapering to a fine flagellum. 
Both fins are translucent dusky-grey, and the tail muscle is moderate and dusky-grey (Anstis 
2017).   

Egg clusters consist of between 70–100 moderately large eggs (Klop-Toker et al. in press). The 
ovum has a diameter of up 2.4 mm, and the capsule up to 9.2 mm (Anstis 2017).  

Distribution 
Following a taxonomic revision, the distribution of Littlejohn’s Tree Frog is now confined to the 
Sydney Basin Bioregion, New South Wales (NSW) (Mahony et al. 2020). The species is found 
over a distance of roughly 180 km, from the Watagan Mountains (90 km north of Sydney) to just 
north of Kangaroo Valley (90 km south of Sydney) (Mahony et al. 2020), and the species has 
been recorded as far west as the Blue Mountains (OEH 2017a; ALA 2020, Mahony et al. 2020). 
The topography at the southern end of the distribution is recognised as a biogeographic barrier 
for several taxa, being characterised by steep escarpments and V-shaped valleys (Bryant & 
Krosch 2016) and marks the geographic delineation between Littlejohn’s Tree Frog and 
Watson’s Tree Frog. 

Most of the Littlejohn’s Tree Frog’s distribution is within reserves (National Parks and Wildlife 
Service estates) (OEH 2017a; Mahony et al. 2020). These reserves include the Watagan National 
Park (NP), Blue Mountains NP, Royal NP, Dharawal NP, and Upper Nepean State Conservation 
Area (Dudewaugh Creek) (DPIE 2000; DPIE 2020a; Mahony et al. 2020). Other sites include the 
Woronora catchment (Woronora River and Darkes Forest), Avon River catchment (Native Dog 
Creek and Bellbird Creek), Cordeaux River catchment (Sandy, Waratah, Wongawilli, Donalds 
Castle, and Fern Tree creeks, and Mount Kembla), and Cataract River catchment (Lizard Creek) 
(DPIE 2020a; Mahony et al. 2020). 
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Map 1 Modelled distribution of Littlejohn’s Tree Frog 

 
Source: Base map Geoscience Australia; species distribution data Species of National Environmental Significance database. 

Relevant biology and ecology 
The biology and ecology of Littlejohn’s Tree Frog is not fully understood (Gillespie 2016; Hunter 
et al. 2018). Most of the detail is taken from literature that pre-dates the taxonomic break-up of 
L. littlejohni s.l. (see taxonomy section above). Subsequently, the biology and ecology relate to 
studies and reviews on L. littlejohni s.l., except when they are specific to sites now ascribed to 
Littlejohn’s Tree Frog. The biology and ecology should be revised as species specific knowledge 
improves.  

Habitat 
L. littlejohni s.l. is forest-dependent, being recorded from a range of natural forest vegetation 
types (wet and dry forest, woodland, bushland, and heathland) at mid to high elevations  
(100–1160 m)(Lemckert et al. 2005; DEWHA 2008; Lemckert 2009, 2010; Lemckert & Mahony 
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2018; Mahony et al. 2020). The species has never been recorded from areas of cleared native 
forest, such as farmland or forest plantations (Gillespie et al. 2016).  

The most important variable determining the presence of L. littlejohni s.l. is long lasting pools 
that allow tadpoles to reach metamorphosis (Lemckert 2009, 2010). Surrounding habitat 
consists of leaf litter and low native vegetation on sandy soils (Lemckert et al. 2005; Lemckert 
2009; 2010; OEH 2017a; Mahony et al. 2020). Within this habitat, the species is mostly found in 
moist, sunny, and relatively flat areas (Lemckert 2009, 2010; Lemckert & Mahony 2018) but has 
also been found sheltering under rocks on high exposed ridges during summer (DPIE 2000). 
Non-breeding habitat is unknown (Gillespie et al. 2016).   
 
Breeding 
Most breeding sites are along lentic water bodies, including ephemeral and permanent ponds, 
both natural and man-made (Lemckert 2009; DEPI 2014; Gillespie et al. 2016; Mahony et al. 
2020), that are less than 1.5 m deep (Klop-Toker et al. in press). When breeding along streams, 
they are characterised by being potholed or with lateral rock bars creating pools that are either 
completely isolated from surrounding water bodies or larger connected pools (Mahony et al. 
2020). Other species in the L. ewingii complex (a group of related frog species that includes L. 
littlejohni s.l.) spend the majority of their time dispersed in the surrounding habitat, visiting 
ponds only during suitable breeding conditions (Lemckert et al. 2011).   

Males reach maturity one year after metamorphosis (K Klop-Toker et al. 2021. pers comm 30 
April). Littlejohn’s Tree Frog breeds across most of the year, apart from early summer 
(December) (Lemckert 2009; Gillespie et al. 2016; Klop-Toker et al. in press), with two peak 
calling periods, one from July to September and one in February (White et al. 1994; Daly & 
Craven 2007; Anstis 2017). Calling is triggered by heavy rain, or whenever sufficient run-off 
water is available (White et al. 1994; Lemckert 2010; OEH 2017a). Choruses are small, with 
most containing no more than four males calling from the branches and edges around breeding 
sites (Lemckert 2004 cited in Daly & Craven 2007; DEWHA 2008; Klop-Toker et al. in press). 
Females are rarely seen at breeding sites unless they are in amplexus with a male (K Klop-Toker 
et al. 2021. pers comm 30 April).   

Littlejohn’s Tree Frog has a relatively low fecundity compared to other similar-sized frogs 
(Gould et al. 2020). Egg counts have recorded between 70–100 eggs in a clutch (Klop-Toker et al. 
in press), which are attached to submerged twigs, stems, or overhanging branches at the banks 
of pond or stream that receive extended exposure to sunlight. A female may lay a clutch in 
several batches (White et al. 1994; DPIE 2000; Daly & Craven 2007; DEPI 2014; Anstis 2017; 
OEH 2017a).  

After hatching, L. littlejohni s.l. tadpoles often congregate near the surface of still ponds or pools 
and are capable of very agile swimming if disturbed. Large aggregations have been observed 
schooling. Tadpoles feed on vegetation, sediment, and surface matter but also feed on the egg 
jelly capsules of other frog species as well as their own (Daly & Craven 2007; Anstis 2017).  

Egg masses laid in spring or summer that hatch into tadpoles take about four months to reach 
metamorphosis, while those laid in spring or winter will take between 5–11 months to reach 
metamorphosis (K Klop-Toker et al. 2021. pers comm 30 April).  



Litoria littlejohni (Littlejohn’s Tree Frog) Conservation Advice 

 

Threatened Species Scientific Committee 

 

Behaviour 
Radio-tracking of L. littlejohni s.l. females showed they mostly remain within 20 m of breeding 
sites during reproductive activity (Lemckert et al. 2011). However, the distance the species will 
move to reach breeding habitat is unknown. 

Littlejohn’s Tree Frog has rarely been found when not breeding, or away from breeding 
locations. This suggests that it resides only temporarily in the vicinity of breeding sites and 
otherwise disperses into the surrounding forest (Gillespie et al. 2016). The species has been 
incidentally detected 50–100 m from water, both in the open and under rocks (Greenlees pers 
comm and Daly unpublished data, both cited Klop-Toker et al. in press). Genetic evidence shows 
that the species can move considerable distances, with up to 11 km recorded between the 
locations of offspring from the same individual (from point to point) (K Klop-Toker et al. 2021. 
pers comm 30 April).  

Habitat critical to the survival 
Although Littlejohn’s Tree Frog has poorly defined habitat preferences, with non-breeding 
habitat unknown, and the species reliably found at just a few locations, key aspects of breeding 
habitat critical to the survival are understood.  

The typical breeding habitat of Littlejohn’s Tree Frog is ponds of an area between  
1–3000 m2 and less than 1.5 m deep. These ponds have low salinity (<0.25 ppt), are slightly 
acidic (between 4.5–7 pH) and contain high levels of leaf litter. They also lack fish (invasive or 
native) and contain little algae (Klop-Toker et al. in press).  

At the landscape scale, Littlejohn’s Tree Frog is only found in areas of native forest not subject to 
land clearing. Littlejohn’s Tree Frog is restricted to smaller streams (below a fourth-order 
stream) with little to no flow. Many of these streams are associated with upland hanging 
swamps (either the stream passes through a swamp or headwaters begin at a swamp) (K Klop-
Toker et al. 2021. pers comm 30 April).   

Given Littlejohn’s Tree Frog is a forest dependent species, not known to inhabit areas of cleared 
native forest, such as farmland or forest plantations, actions that impact or remove habitat 
critical to the survival of the species are likely to interfere with the recovery of the species and 
reduce the area of occupancy.  
 
No Critical Habitat as defined under section 207A of the EPBC Act has been identified or 
included in the Register of Critical Habitat. 

Threats 
Declines in Littlejohn’s Tree Frog have likely been driven (in part) by the amphibian chytrid 
fungus (Batrachochytrium dendrobatidis (Bd)), which is widespread along the east-coast of 
Australia (CoA 2016) and implicated in the mass die-off and extinction of frog species (Berger et 
al. 2016; Skerratt et al. 2016; DoEE 2016; Mahony et al. 2020; Klop-Toker et al. in press).   

Littlejohn’s Tree Frog is a forest dependent species and is adversely affected by disturbance and 
loss of habitat. Most of the distribution is outside of protected areas and at risk from activities 
conducted by primary industries (forestry, agriculture, and mining) and urban development 
(Gillespie et al. 2016). Habitat has also been degraded by climate change (including increased 
severity and frequency of bushfires and drought) and visitors to National Parks.  
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Both disease and disturbance and can result in the fragmentation of the population, with small, 
isolated subpopulations being more vulnerable to stochastic events such as drought.  

Table 1 Threats impacting Littlejohn’s Tree Frog 

Threat Status and severity  Evidence 

Disease 

Chytridiomycosis 
caused by chytrid 
fungus 

Status: current 

Confidence: known 

Consequence: severe 

Trend: unknown 

Extent: across the entire 
range 

Chytridiomycosis is an infectious disease caused by the 
amphibian chytrid fungal pathogen Bd. Infected subpopulations 
exhibit diverse susceptibility to Bd. Some species do not show 
any apparent symptoms while others are extremely vulnerable, 
resulting in mass die-off and extinction (DOEE 2016). Mortality 
associated with Bd erodes the capacity of the population to 
sustain loss of recruitment associated with drought and reduces 
resilience to climate change (Scheele et al. 2016). 

Skerratt et al. (2016) identified L. littlejohni s.l. as being at a 
moderate risk of extinction from chytridiomycosis. Recent 
surveys have identified that the species can carry high disease 
loads and maintain a year-round Bd prevalence of around 43 % 
(K. Klop-Toker unpublished data). Deceased newly 
metamorphosed individuals carrying high Bd loads have been 
found (Klop-Toker et al. in press). 

Mahony et al. (2020) identified that population declines in 
Littlejohn’s Tree Frog are consistent with a Bd-driven decline 
given that it appears to be most severe in the coldest, highest 
elevation region (Blue Mountains), where other threats (forestry, 
longwall mining) are largely absent.  

Bd has not been eradicated in wild frog populations, and there is 
no evidence that Bd has disappeared from any known location in 
eastern Australia (Voyles et al. 2009). Some amphibian species 
are reasonably tolerant, acting as a natural reservoir, spreading 
the pathogen, which persists even at low host densities 
(Brannelly et al. 2018). 

Habitat loss and fragmentation 

Vegetation 
clearance/habitat 
fragmentation 

Status: current 

Confidence: known 

Consequence: severe 

Trend: increasing 

Extent: across part of 
the range 

Disturbance to forest habitat can result in the death of individual 
frogs and the loss of suitable habitat for shelter, foraging, and 
dispersal.  

Most of the Littlejohn’s Tree Frog distribution is outside of 
reserves (National Parks and Wildlife Service estates) and may 
be subject to disturbance from primary industries and urban 
development. Logging continues at the northern limit of the 
distribution range (south-west of Newcastle) and areas of the 
western Blue Mountains have been logged or transitioned to 
softwood plantations (DEC 2006; Lemckert & Mahony 2018). 

The threat from disturbance is compounded by the sporadic 
nature of the species’ breeding activity and uncertainty over 
non-breeding habitat. Subsequently, management measures, 
such as pre-development visual surveys to designate buffer 
zones, can miss frogs and only offer limited protection for the 
species (Gillespie et al. 2016; Hunter et al. 2018). 
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Threat Status and severity  Evidence 

Alteration to 
groundwater 
hydrology 

Status: current 

Confidence: known 

Consequence: severe 

Trend: unknown 

Extent: across part of 
the range 

Primary industries can impact breeding habitat by altering 
hydrological regimes within catchments. In particular, longwall 
mining at the southern extent of the Littlejohn’s Tree Frog’s 
range (within the Southern Sydney Coalfields) threatens 
subpopulations in the Woronora catchment and sites of low 
species abundance within the upland swamp ecosystems in the 
Newnes Plateau (K Klop-Toker et al. 2021. pers comm 30 April).  

Longwall mining can alter local topography (through 
subsidence), reducing surface runoff following rainfall events, 
and crack stream beds, diverting water underground. These 
physical changes can diminish the area and duration of ponding 
and, thereby, reduce the availability of breeding sites. 

In addition, water that has been diverted underground 
sometimes resurfaces highly iron enriched downstream, and this 
may have negative impacts on tadpole development (Bell & 
Donnelly 2006; Gorissen et al. 2016).   

Impacts from longwall mining can be exacerbated by water 
capture by dams and ground water extraction for agriculture and 
forestry. Water pollution and increased sediment loads from 
run-off from primary industries (as well as urban development) 
can impact egg and tadpole development (deMaynadier & Hunter 
1995; Welsh & Ollivier 1998).   

Climate change 

Increased severity 
and  frequency of 
heatwaves and 
change to 
precipitation 
patterns 

Status: current 

Confidence: known 

Consequence: severe 

Trend: increasing 

Extent: across the entire 
range 

Climate change is expected to cause a pronounced increase in 
extinction risk for frog species over the coming century (Hagger 
et al. 2013; Pearson et al. 2014). Climate projections for 
south-eastern Australia include reduced rainfall, increased 
average temperatures, and more frequent droughts. These 
conditions will increase the scale, frequency, and intensity of 
wildfires (CSIRO 2007; Hobday & Lough 2011; CSIRO & Bureau 
of Meteorology 2015). Climate change is expected to impact frog 
recruitment by reducing the availability and altering the 
seasonality of breeding sites (Lemckert and Penman 2012; DEPI 
2014; Lowe et al. 2015). 

Increased intensity 
and frequency of 
bushfire 

Status: current 

Confidence: known 

Consequence: severe 

Trend: increasing 

Extent: across the entire 
range 

Localised extinction of frogs has been observed through bushfire 
events. Frogs have little defence against fire. They are unable to 
flee and have a low tolerance of extreme temperatures and 
desiccation (Gillespie et al. 2016). As a non-burrowing species, 
Littlejohn’s Tree Frog faces a greater threat from fire, through 
both direct exposure to heat and smoke as well as a reduction in 
leaf-litter for foraging and shelter. 

Bushfires can adversely affect pond and stream breeding habitat, 
increasing water temperature, altering water chemistry (Lyon & 
O’Connor 2008), and creating sediment/ash runoff  ‘slugs’ that 
can form in waterways following rainfall (Lyon & O’Connor 2008; 
Alexandra & Finlayson 2020). These slugs can fill in crevices in 
stream substrates, reducing the availability of refugia for 
tadpoles (Welsh & Ollivier 1998), and promote toxic algal blooms 
(Alexandra & Finlayson 2020) that can deoxygenate the water 
and cause egg and tadpole death. Sediment slugs can persist for a 
significant period of time and reach aquatic ecosystems up to 
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Threat Status and severity  Evidence 

80 km downstream of burnt areas, greatly increasing the impact 
on pond and stream dependent species outside of the immediate 
burnt area (Lyon & O’Connor 2008; Alexandra & Finlayson 
2020).     

Catastrophic bushfire conditions culminated in the 2019-20 
bushfires that covered an unusually large area of eastern and 
southern Australia and overlapped with roughly 21 % of the 
Littlejohn’s Tree Frog’s distribution range (Legge et al. 2021). 
This sort of event is increasingly likely to reoccur as a result of 
climate change.  

Invasive species 

Predation by 
introduced and 
native fish (outside 
of their natural 
range). 

 

Status: current 

Confidence: known 

Consequence: severe 

Trend: increasing 

Extent: across the entire 
range 

Fish are known to predate upon both the tadpoles and eggs of 
frog species (Daly & Craven 2007), and the spread of introduced 
fish (Mosquito Fish (Gambusia affinis) and Plague Minnow 
(Gambusia holbrooki)) and native fish outside of their natural 
range are a threat to frog recruitment.  

There is a strong negative relationship between Littlejohn’s Tree 
Frog tadpole presence and fish presence (Klop-Toker et al. in 
press). From over 2000 ponds surveys, Littlejohn’s Tree Frog 
tadpoles have not been recorded in ponds that contained fish. 
Also, breeding by Littlejohn’s Tree Frog was observed to cease at 
a known breeding site in Olney State Forest where native fish 
have been released (K Klop-Toker et al. 2021. pers comm 30 
April).  

Therefore, breeding site selection may be limited to ponds that 
are high enough in the catchment and/or ephemeral enough to 
limit fish occupancy, yet large enough to maintain water long 
enough for tadpoles to develop (Klop-Toker et al. in press).  

Predation by feral 
cats (Felis catus) 
and the European 
red fox (Vulpes 
vulpes). 

Status: current 

Confidence: suspected 

Consequence: moderate 

Trend: unknown 

Extent: across the entire 
range 

The extent of predation by the feral cat and the European red fox 
on Littlejohn’s Tree Frog is unknown. However, a study by 
Woinarski et al. (2020) indicated that nearly 100 million native 
frogs are killed annually in Australia by the feral cat. Also, the 
2019-20 bushfires may have led to increased predation of 
Littlejohn’s Tree Frog. In the aftermath of a fire, survivors are far 
easier to catch by predators (Leahy et al. 2015; McGregor et al. 
2015), and the number of predators attracted to the area 
(Hradsky et al. 2017) and predator activity (Leahy et al. 2015) 
increases where habitat has been modified through frequent or 
intense burning. 

Recreational activity 

Visitors to 
National Parks 

Status: current 

Confidence: suspected 

Consequence: moderate 

Trend: unknown 

Extent: across part of 
the range 

With increased tourism to National Parks and State Forests, 
there is a greater number of vehicles travelling through the 
distribution range of Littlejohn’s Tree Frog. This increases the 
chance of frog road-kill. Trail bikes and 4x4 vehicles that traverse 
forests away from formed roads result in extensive stream 
erosion and tadpole mortality. Both bikes and vehicles pass 
through known breeding sites of Littlejohn’s Tree Frog in the 
Watagan Ranges (K Klop-Toker et al. 2021. pers comm 30 April).  
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Threat Status and severity  Evidence 

Visitors can further impact Littlejohn’s Tree Frog breeding 
habitat through Illegal camping that increases erosion, and by 
acting as a vector for the spread of Bd from one waterbody to 
another. 

Status—identify the temporal nature of the threat; 
Confidence—identify the extent to which we have confidence about the impact of the threat on the species; 
Consequence—identify the severity of the threat; 
Trend—identify the extent to which it will continue to operate on the species; 
Extent—identify its spatial content in terms of the range of the species. 
 

Conservation and recovery actions 
Primary conservation outcome 

Habitat loss, disturbance, and modifications 
• Minimise disturbance to Littlejohn’s Tree Frog and its habitat (breeding and 

non-breeding). Designate protection zones around all known locations to ensure habitat 
is not further fragmented by longwall mining, timber harvesting, clearing of freehold 
land, or roads. Activities permitted in protection zones should be dictated by further 
monitoring and research into the effects of disturbance on Littlejohn’s Tree Frog. Given 
the suspected impacts of habitat disturbance on the species, stringent protection 
measures should be adopted.  

• Assess the effectiveness of current longwall mining and forestry management practices 
in ameliorating disturbance to the habitat of Littlejohn’s Tree Frog. Revise management 
practices as necessary and mitigate any impacts through habitat creation or remediation.  

2019-20 bushfire response  

• Conduct on-ground surveys to establish the extent of population responses to the 
2019-20 bushfires and to provide a baseline for ongoing monitoring. The design of these 
surveys should reflect considerations in Southwell (2020).  

• Assess the effects of fire on survival and reproduction, including: 

o The impact of altered environmental attributes, such as sediment loads, stream 
hydrological regimes, and riparian vegetation structure and composition. 

o The species’ long-term response to major fire events or altered fire regimes, 
through identifying those parts of its range that are most vulnerable, or 
conversely, where there are opportunities to enhance refuges from fire.  

• In the aftermath of the bushfires, manage unburnt areas within or adjacent to recently 
burnt areas from further fire, in order to provide refuge sites, as well as unburnt areas 
that are not adjacent to burnt areas.  

• Control introduced predators (including native fish species outside of their natural 
range) to support the recovery of populations affected by fires or populations near areas 
that have been affected by fire. 
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• Control introduced herbivores to support the regeneration of forest habitat at some 
localised sites. 

• Remove weeds and conduct habitat restoration works to support the regeneration of 
forest habitat at some localised sites. Note: this should be undertaken by cutting and 
pasting/painting methods as herbicide formulations can be toxic to frogs and tadpoles, 
particularly if they contain glyphosate and surfactants (Mann et al. 2003). 

• Establish the impact of fire retardants used to fight bushfires on frog populations.  

Conservation and management priorities 

Disease 

• Investigate measures for minimising the impact of Bd on Littlejohn’s Tree Frog 
subpopulations. In particular:  

o Establish the susceptibility of Littlejohn’s Tree Frog to Bd and whether the species 
has developed an immune response, or the strain is reduced in virulence.  

o Conduct research into mechanisms of frogs’ resistance to Bd, with any identified 
mechanisms considered to be used in selective breeding methods to produce the 
most Bd-resistant frogs for release.  

o Investigate the availability of Bd refuge sites, either within or outside of the natural 
known range of the species.  

• Minimise the spread of Bd.  

o implement suitable hygiene protocols (Murray et al. 2011) to protect priority 
populations as described in the threat abatement plan for infection of amphibians 
with chytrid fungus resulting in chytridiomycosis (DoEE 2016). 

o Provide disease identification and prevention protocols (methods of handling, 
diagnostic keys, etc.) to researchers and land managers for use in the field. 

Habitat loss, disturbance, and modifications 

• Minimise disturbance to Littlejohn’s Tree Frog and its habitat, as identified in the 
primary conservation outcomes section above.  

• Undertake surveys to determine the current distribution and spatial, temporal, and 
demographic characteristics of the suspected decline in population size. 

• Identify the species’ breeding and non-breeding habitat requirements, and evaluate 
factors influencing the quality and availability of suitable habitat across its distribution.  

• Identify key sites and protect and maintain a sufficient amount of high quality habitat to 
ensure the species viability.  

• Identify and conserve landscape characteristics that facilitate movement between 
subpopulations. 

• Investigate options for enhancing the resilience of the species’ current habitat to climate 
change and options for providing new habitat that would be suitable for the species 
under climate change scenarios. 

• Encourage landholders to enter land management agreements, particularly in-perpetuity 
covenants, that promote the protection and maintenance of key distribution areas.  
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Invasive species (including threats from predation, grazing, and trampling) 

• In areas burnt by the 2019-20 bushfires, control introduced species (including 
predators, herbivores, and weeds) to support population recovery.  

• Prevent the introduction and reduce populations of non-native fish and native fish 
outside of their natural range in streams where these species occur. 

Reintroductions and habitat enhancement 

• Investigate options for reintroductions if subpopulations continue to become 
fragmented and isolated, especially if declines continue within isolated subpopulations. 
Where not deemed a threat to survival, monitor individuals via mark-recapture methods, 
radio tracking, and/or genetic methods. 

• Assist wild breeding by creating suitable artificial breeding habitat. Littlejohn’s Tree 
Frog has successfully bred at artificial sites, and lessons learnt from previous attempts 
should be incorporated into any plan. Monitor the effectiveness and adapt as necessary. 

Stakeholder engagement/community engagement 

• Educate landowners and managers of the importance of maintaining riparian and lentic 
habitat, and the integration of habitat protection into land management regulations. 

• Provide input into the various impact assessment and planning processes on measures 
to protect Littlejohn’s Tree Frog and its habitat. These include water resource plans, park 
management plans, and environmental impact assessments. 

• Engage interested nature conservation, land management, and land holder groups in 
conservation management activities and citizen science projects, such as non-invasive 
monitoring through the FrogID project. Activities need to be carefully managed to 
prevent disturbance to frogs (particularly in breeding season) and participants should be 
made aware of the need to follow correct field practices and hygiene protocols to 
mitigate the risks of trampling and disease transmission. If necessary, use workshops to 
aid stakeholders in developing the skills and knowledge required to manage threats to 
this species while undertaking these activities. 

• Provide advice to private land holders and community groups on how to protect and 
restore habitat and to ameliorate the impacts of introduced species.  

• Liaise with mining companies in habitat areas to avoid impacts of mining on streams and 
swamps. Avoid diversion of surface water to the sub-surface so that hydrological 
regimes are maintained and water flows and water quality around the upper reaches of 
streams and swamps are protected.  

• Where breeding habitat has been impacted by longwall mining, construct artificial 
breeding sites to compensate for lost areas due to subsidence. 

• Work closely with trail bike riding associations and 4x4 clubs to raise awareness about 
the potential damage to habitat from bikes and vehicles in particularly sensitive 
locations. 

Survey and monitoring priorities 
• Monitor the species to detect any change in populations and to understand how different 

subpopulations are responding in different environmental and management settings and 
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in response to various threats or ecological loads. Ensure that surveys are conducted 
when frog detection is most likely (peak calling periods are September and February, 
following rainfall). In addition, searches for tadpoles can be conducted outside of this 
period, as tadpoles can be found during a large proportion of the year, or eDNA could be 
used to confirm the presence of the species.  

• Assess the population size, distribution, and ecological requirements (breeding and 
non-breeding habitat requirements) of Littlejohn’s Tree Frog. 

• Survey sites within the known distribution range of the species where the environment 
is considered likely to be suitable for the species to identify whether populations exist 
that are previously unknown.  

Information and research priorities 
• Conduct research at the southern border of the Sydney Basin Bioregion and the northern 

border of the South East Corner Bioregion to better understand the distribution of 
Littlejohn’s Tree Frog and Watson’s Tree Frog and to determine whether they are 
sympatric in the zone where these two bioregions meet.  

• Assess the genetic diversity of isolated populations. 

• Identify all potential threatening processes that may have affected the species 
distribution and abundance, then evaluate their relative contribution to the decline and 
impediment to recovery. In particular: 

o Assess the effects of fire on survival and reproduction, as identified in the 
2019-20 bushfire response section. 

o Improve understanding of the extent and impact of infection by Bd on Littlejohn’s 
Tree Frog to better inform how to apply existing or new management actions 
relevant to the recovery.  

o Understand the influence of climate change on the long-term survival prospects 
of the species, due to altered temperatures, rainfall patterns, bushfires, 
environmental stressors and diseases, through maintaining robust population 
and environmental monitoring.  

Recovery plan decision 
The Conservation Advice is considered to provide sufficient guidance on the recovery of the 
species and a Recovery Plan is unlikely to lead to substantial additional conservation benefits at 
this time. 

Consequently, the Threatened Species Scientific Committee has not recommended that a 
recovery plan be required (see Attachment A for TSSC recommendations regarding the need for 
a Recovery Plan). 

Links to relevant implementation documents 
DAWE (Department of Agriculture, Water and the Environment) (2020). Wildlife and threatened 

species bushfire recovery research and resources. Viewed: 28 February 2020 Available at: 

https://www.environment.gov.au/biodiversity/bushfire-recovery/research-and-resources 

https://www.environment.gov.au/biodiversity/bushfire-recovery/research-and-resources
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DEPI (Victorian Department of Environment and Primary Industries) (2014). Action statement 

large brown tree frog Litoria littlejohni Flora and Fauna Guarantee Act 1988. Viewed: 19 

February 2020 Available: https://www.environment.vic.gov.au/conserving-threatened-

species/flora-and-fauna-guarantee-act-1988/action-statements 

DEWHA (Department of the Environment, Water, Heritage and Arts) (2008). Approved 

Conservation Advice for Litoria littlejohni (Littlejohn’s Tree Frog). Viewed: 18 February 2020 

Available at: 

http://www.environment.gov.au/biodiversity/threatened/species/pubs/64733-

conservation-advice.pdf 

DoEE (Commonwealth Department of the Environment & Energy) (2016). Threat abatement 

plan for infection of amphibians with chytrid fungus resulting in chytridiomycosis, 

Commonwealth of Australia 2016. Viewed: 25 October 2020 Available at: 

http://www.environment.gov.au/biodiversity/threatened/publications/tap/infection-

amphibians-chytrid-fungus-resulting-chytridiomycosis-2016 

DoEE (Commonwealth Department of the Environment & Energy) (2017). Threat abatement plan 

for predation, habitat degradation, competition and disease transmission by feral pigs (Sus 

scrofa). Commonwealth of Australia. Viewed 25 October 2020. Available from: 

http://www.environment.gov.au/system/files/resources/b022ba00-ceb9-4d0b-9b9a-

54f9700e7ec9/files/tap-feral-pigs-2017.pdf 

OEH (NSW Office of Environment and Heritage) (2017a). Littlejohn’s Tree Frog – profile. 

Viewed: 18 February 2020 Available at: 

https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10488  
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Attachment A: Listing Assessment for Litoria littlejohni 
Reason for assessment 
 
L. littlejohni s.l. was listed as Vulnerable under the Endangered Species Protection Act 1992 and 
transferred to the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
when it commenced in July 2000. 

Following genetic analysis, it was revealed that the L. littlejohni s.l. population consists of two 
highly divergent genetic groups (northern population and southern population), which also 
show differences in morphology and male advertisement calls (Mahony et al. 2020). 
Subsequently, the species was split, with the northern population retaining the classification 
L. littlejohni s.s., while the southern population was named L. watsoni (see taxonomy section 
above). This assessment follows the taxonomic split and the provision of new information to the 
Committee to list Littlejohn’s Tree Frog.  

Assessment of eligibility for listing 
This assessment uses the criteria set out in the EPBC Regulations. The thresholds used 
correspond with those in the IUCN Red List criteria except where noted in criterion 4, 
sub-criterion D2. The IUCN criteria are used by Australian jurisdictions to achieve consistent 
listing assessments through the Common Assessment Method (CAM). 

Key assessment parameters 
Table 2 includes the key assessment parameters used in the assessment of eligibility for listing 
against the criteria. 

Table 2 Key assessment parameters 

Metric Estimate 
used in the 
assessment 

Minimum 
plausible 
value 

Maximum 
plausible 
value 

Justification 

Number of 
mature 
individuals 
 

Insufficient 
data 

- - There are insufficient data available to 
determine the number of mature individuals. 
However, the population size is thought to 
be small, with few records from a small 
number of scattered locations and the 
species absent from many apparently 
suitable sites (Lemckert 2010; McCall et al. 
2018; ALA 2020; Mahony et al. 2020).  

Estimates are available for two 
subpopulations found on the Woronora 
Plateau. The Cordeaux catchment 
subpopulation is estimated at 263 mature 
individuals but could be as large as 526 
(bound of 95 % confidence limits), and the 
Dharawal catchment subpopulation is 
estimated to be 96 mature individuals but 
could be as large as 192 (bound of 95 % 
confidence limits) (S Stock et al. unpub data).  

http://www.environment.gov.au/system/files/pages/d72dfd1a-f0d8-4699-8d43-5d95bbb02428/files/tssc-guidelines-assessing-species-2018.pdf
https://nc.iucnredlist.org/redlist/content/attachment_files/RedListGuidelines.pdf
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Metric Estimate 
used in the 
assessment 

Minimum 
plausible 
value 

Maximum 
plausible 
value 

Justification 

Trend contracting The population is suspected to be declining 
due to ongoing threats (see Table 1 above), 
including disease (Bd), habitat disturbance 
and loss, and the impact from the 2019-20 
bushfires and recent severe droughts 
(2003-09 and 2017-20). 

Generation 
time (years) 

6 - - The generation length of Littlejohn’s Tree 
Frog is unknown.  However, based on 
mark-recapture surveys on L. spenceri 
(Spotted Tree Frog) (conducted by Gillespie 
2010, 2011), a similar sized hylid frog from a 
similar climatic zone, it is estimated to be 
approximately 6 years. 

Extent of 
occurrence 
(EOO) (km2) 
 

Approx. 
10 000 

10 122 12 084 The minimum plausible EOO value has been 
calculated using records from the past 20 
years (2000-20). Due to the limited number 
of targeted surveys (Gillespie et al. 2016), 
this may not capture the full extent of the 
range. The maximum plausible value uses 
record data from the past 40 years 
(1980-2020), before the Bd-associated 
decline in the 1990s. However, only some of 
this habitat may now be occupied.  

Given the minimum and maximum figures 
are close together (both meet the threshold 
for Vulnerable listing), and the limits of the 
distribution are well defined (post 
taxonomic revision) (Mahoney et al. 2020), it 
is assessed that the EOO is likely to be within 
this range.  

Trend contracting Throughout the distribution, the population 
is suspected to be declining (Gillespie et al. 
2016; Mahony et al. 2020), with small, 
isolated subpopulations at risk of 
extirpation. Bd is implicated in a suspected 
population decline, beginning in the 1990s 
(Mahony et al. 2020), and more recent 
declines are suspected following severe 
droughts (2003-09 and 2017-20) and the 
2019-20 bushfires.   

Area of 
Occupancy 
(AOO) (km2) 
 

< 500 272 296 The minimum plausible AOO value is 
calculated using records from the past 20 
years (2000-20) to reflect the suspected 
recent decline in the population. However, as 
long-term monitoring for Littlejohn’s Tree 
Frog is limited, with portions of the 
distribution range having not been surveyed 
for the species (Gillespie et al. 2016, 2018; 
Scheele & Gillespie 2018; Mahony et al. 
2020), additional subpopulations may be 
present. Subsequently this value may 
under-estimate the number of occupied 
sites.  

The maximum plausible value uses record 
data from the past 40 years (1980-2020), 
before the Bd-associated decline in the 
1990s. However, recent surveys (McCall et 
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Metric Estimate 
used in the 
assessment 

Minimum 
plausible 
value 

Maximum 
plausible 
value 

Justification 

al. 2018; DELWP 2020; Moses & Mahony 
unpublished data cited in Mahony et al. 
2020) indicate that the species has declined, 
with many historical sites no longer 
occupied. Subsequently, this value may 
over-estimate the number of occupied sites. 

Given the minimum and maximum AOO 
values are close together, both meet the 
threshold for listing as Endangered, and that 
catastrophic events have occurred across the 
distribution range over the last 40 years (Bd, 
drought, and bushfires), the AOO is 
considered to be under 500 km2. 

Trend contracting 
 

See section on EOO above. 

Number of 
subpopulations 

No estimate 
used 

  Insufficient data 

Trend Insufficient data Insufficient data. However, the small, 
isolated nature of subpopulations increases 
the risk of inbreeding depression 
(Klop-Toker et al. in press), making them 
more vulnerable to stochastic events. 

Basis of 
assessment of 
subpopulation 
number 
 

Insufficient data 

No. locations 
 

3 3 5 Littlejohn’s Tree Frog is known to occur in 3 
locations. These are: Watagan NP and 
surrounds; Blue Mountains NP; and 
southern Sydney Basin Bioregion (see 
Map 1). 

However, it is possible that other locations 
are present in between. The EOO is relatively 
large in comparison to the AOO (Mahony et 
al. 2020) and contains large areas of 
seemingly suitable habitat that is not subject 
to regular surveying (Lemckert 2010; 
Mahony et al. 2020). This gives a range of  
3–5 plausible locations. 

Trend Stable Barring a catastrophic event, there is no 
indication that extirpation of any of the 
locations is likely in the immediate future 
(see section on EOO above).  
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Metric Estimate 
used in the 
assessment 

Minimum 
plausible 
value 

Maximum 
plausible 
value 

Justification 

Basis of 
assessment of 
location 
number 

A location is defined by the IUCN Standards and Petitions Committee (2019) as a 
“geographically or ecologically distinct area in which a single threatening event can rapidly 
affect [in one generation or 3 years] all individuals of the taxon present [to the point that the 
population cannot recover in that location]”. Under this definition, the proximity of sites is an 
important consideration. Sites that are close to each other experience more similar (more 
correlated) conditions over time than sites that are far away from each other. This is 
demonstrated by the patchy nature of bushfires across the landscape and the varying 
Bd-induced mortality rate along altitudinal gradients for many frog species. 

The EOO of Littlejohn’s Tree Frog is relatively large in comparison to its AOO (see above), with 
AOO consisting of patches geographically separated from each other by wide expanses of either 
unoccupied or unsuitable habitat. Therefore, the entire population is unlikely to be impacted by 
the same threat, at the same level of severity, at the same time, such that it would decline to a 
level that recovery is unlikely. 

However, the extent and severity of the 2019-20 bushfires has recalibrated the size of an area 
that can potentially be considered one location, particularly for species that have an ecology 
and biology that makes them more susceptible to this threat, such as Littlejohn’s Tree Frog (see 
biology and ecology section above). An analysis by a team from the National Environmental 
Science Program (NESP) Threatened Species Recovery (TSR) Hub showed that 21 % of the  
distribution of Littlejohn’s Tree Frog was affected by these fires (with 9 % burnt in high to very 
high severity fire), and the estimated proportional population change for this species 
from pre-fire levels to one year after the fire was an overall decline of 11 % from pre-fire levels, 
but that the decline could be as large as 26 % (bound of 80 % confidence limits). Further, 
analysis of its sister species (Watson’s Tree Frog), shows that 85 % of its range was burnt, and 
nearly half was covered by a high to very high severity fire (44 %). The estimated overall 
decline for this species was 41 % from pre-fire levels and that the population loss could be as 
large as 62 % (bound of 80 % confidence limits) (Legge et al. 2021). 

Subsequently, the number of locations is assessed to be 3, in line with the roughly grouped 
areas (detailed above) where records of Littlejohn’s Tree Frog sites are found to be relatively 
contiguous, are of a size that could realistically be entirely burnt by high severity fire, and have 
little chance of recolonisation given their isolation from each other.  
   

Fragmentation 
 

Littlejohn’s Tree Frog has a patchy but widespread distribution (Lemckert 2010; Gillespie et al. 
2016; Mahony et al. 2020), being only recorded at low numbers at sites (Lemckert 2004 cited in 
Daly & Craven 2007; DEWHA 2008; DPIE 2020a). On the Woronora Plateau, the population is 
fragmented, with the Dharawal area and Cordeaux/Nepean catchments genetically distinct 
from each other with no contemporary gene flow (K Klop-Toker et al. 2021. pers comm 30 
April). 
However, given the lack of long-term monitoring at many sites across the distribution, it is 
unclear how vulnerable individual subpopulations are to extirpation. In particular, there are 
insufficient data to determine whether the population is severely fragmented, requiring 50 % 
of the AOO to be in patches that are too small to support a viable population (IUCN Standards 
and Petitions Committee 2019).   

Fluctuations 
 

Not known to be subject to extreme fluctuations in EOO, AOO, number of subpopulations, 
locations, or mature individuals. No parameter has been shown to have changed by an order of 
magnitude by the 2019/20 bushfire. 
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Criterion 1 Population size reduction 

Reduction in total numbers (measured over the longer of 10 years or 3 generations) based on any of A1 to A4 

– Critically Endangered 
Very severe reduction 

Endangered 
Severe reduction 

Vulnerable 
Substantial reduction 

A1 ≥ 90% ≥ 70% ≥ 50% 

A2, A3, A4 ≥ 80% ≥ 50% ≥ 30% 

A1 Population reduction observed, estimated, inferred or suspected in the 
past and the causes of the reduction are clearly reversible AND 
understood AND ceased. 

A2 Population reduction observed, estimated, inferred or suspected in the 
past where the causes of the reduction may not have ceased OR may not 
be understood OR may not be reversible. 

A3 Population reduction, projected or suspected to be met in the future (up 
to a maximum of 100 years) [(a) cannot be used for A3] 

A4 An observed, estimated, inferred, projected or suspected population 
reduction where the time period must include both the past and the 
future (up to a max. of 100 years in future), and where the causes of 
reduction may not have ceased OR may not be understood OR may not 
be reversible. 

Based on 
any of the 
following 

(a) direct observation [except 
A3] 

(b) an index of abundance 
appropriate to the taxon 

(c) a decline in area of 
occupancy, extent of 
occurrence and/or quality of 
habitat 

(d) actual or potential levels of 
exploitation 

(e) the effects of introduced 
taxa, hybridization, 
pathogens, pollutants, 
competitors or parasites 

Criterion 1 evidence 
Eligible under Criterion 1 A4ce for listing as Vulnerable 

The generation length of Littlejohn’s Tree Frog is unknown. However, based on the population 
demographics of the Spotted Tree Frog (a similar sized tree frog in a similar climatic zone) it is 
estimated to be approximately six years (see Table 2). This gives a timeframe of 18 years for this 
criterion, but this should be adjusted as species-specific ecological knowledge improves. 

A population decline is suspected to have occurred in the 1990s, which has been linked with the 
emergence of Bd (Gillespie & Hines 1999; Gillespie et al. 2016; Gillespie et al. 2018; Mahony et al. 
2020). This decline is likely ongoing, with recent surveys identifying that Littlejohn’s Tree Frog 
can carry high Bd loads (K. Klop-Toker unpublished data) and Bd-mortality observed in newly 
metamorphosed individuals (Klop-Toker et al. in press). Monitoring at a small number of sites 
indicates that this decline may have occurred across a significant portion of the distribution 
range (Gillespie et al. 2018), with Littlejohn’s Tree Frog now reliably found at only a few isolated 
sites, and mostly in low abundance.  

Extensive surveys (carried out during 2017) of 700 potential breeding sites across the 
distribution range of L. littlejohni s.l. located the species at only 27 sites (McCall et al. 2018), and 
following the recent taxonomic revision, this number is further reduced, with sites south of the 
Sydney Basin Bioregion now considered occupied by Watson’s Tree Frog (see Taxonomy section 
above).  

This suspected decline began outside of the three generation timeframe for evaluating a change 
in population size. However, the fragmented and sparse nature of the population, in combination 
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with the species low dispersal ability and associated poor recolonisation potential (DPIE 2000), 
reduces the likelihood of subpopulation recovery from stochastic events and lowers the species 
resilience to threatening processes, including disease (Bd), habitat disturbance and loss, and 
climate change (increased frequency and severity of drought and bushfires).  

Littlejohn’s Tree Frog is a forest dependent species, and it is likely that disturbance to forest 
habitat, including clear-felling and conversion to softwood plantations, would have an adverse 
effect on the population (Gardner et al. 2007; Gillespie et al. 2016). Most of the distribution 
range is outside of reserves (National Parks and Wildlife Service estate) (OEH 2017a; Mahony et 
al. 2020) and subject to disturbance from primary industries (Hunter et al. 2018). In particular, 
logging continues at the northern limit of the distribution range (south-west of Newcastle) 
(Lemckert & Mahony 2018).  

Adding to a loss of forest habitat, the availability of breeding sites, particularly ephemeral ponds, 
was likely reduced during recent extreme drought events. Both the Millennium drought 
(2003-09) and the most recent drought (2017-20), which was the worst on record in many 
regions across NSW (Water NSW 2020), are likely to have reduced Littlejohn’s Tree Frog 
recruitment over the last three generations. A reduction in the number of suitable breeding sites 
was likely compounded by a reduced level of breeding activity, with male calling closely 
associated with heavy rainfall (White et al. 1994; Lemckert 2010; OEH 2017a).    

The population is likely reduced following the 2019-20 bushfires that burnt across southern and 
eastern Australia. The fires may have accelerated any population decline, through direct 
mortality, and the unfavourable post-fire conditions (loss of shelter, increased susceptibility to 
predators, and loss of prey), as well as a reduction in future recruitment (egg and tadpole death 
and breeding site degradation). An analysis by a team from the NESP TSR Hub shows that a 
significant proportion of the range of Littlejohn’s Tree Frog was affected by these fires: 9 percent 
was burnt in high to very high severity fire, and a further 12 percent was burnt in low to 
moderate severity fire. A structured expert elicitation process was used to estimate the 
proportional population change for this species from pre-fire levels to immediately after the 
fire and then out to three generations after the fire, when exposed to fires of varying severity. 
These results, combined with the spatial analyses of fire overlap, suggest that one year after the 
fire, the species has experienced an overall decline of 11 percent from pre-fire levels, but that 
the decline could be as large as 26 percent (bound of 80 percent confidence limits). After three 
generations, the estimate for the overall population decline relative to the pre-fire population is 
predicted to be 20 percent, but potentially as much as 41 percent (bound of 80 percent 
confidence limit). For comparison, experts also estimated the population change over time in the 
absence of fire; by three generations, the overall population of Littlejohn’s Tree Frogs after the 
fire was estimated to be 6 percent lower than it would have been had the 2019-20 fire not 
occurred (Legge et al. 2021). 

Despite the uncertainty over the extent of the impact of the bushfires, a precautionary approach 
on the severity of the population reduction as a result of the recent droughts and bushfires has 
been taken. The population was already diminished and fragmented, likely through disease (Bd) 
and habitat disturbance, and was vulnerable to stochastic events. Therefore, the Committee 
considers that the species has undergone a severe reduction in numbers over three generations 
(including the past and into the future), which is equivalent to at least 30 percent, and the 
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reduction has not ceased, and the cause has not ceased. Therefore, the species has met the 
relevant elements of Criterion 1 to make it eligible for listing as Vulnerable. 

Criterion 2 Geographic distribution as indicators for either extent of occurrence AND/OR 
area of occupancy 

 

– Critically 
Endangered 
Very restricted 

Endangered 
Restricted 

Vulnerable 
Limited 

B1. Extent of occurrence (EOO) < 100 km2 < 5,000 km2 < 20,000 km2 

B2. Area of occupancy (AOO) < 10 km2 < 500 km2 < 2,000 km2 

AND at least 2 of the following 3 conditions: 

(a) Severely fragmented OR Number 
of locations = 1 ≤ 5 ≤ 10 

(b) Continuing decline observed, estimated, inferred or projected in any of: (i) extent of occurrence; (ii) area of 
occupancy; (iii) area, extent and/or quality of habitat; (iv) number of locations or subpopulations; (v) 
number of mature individuals 

(c) Extreme fluctuations in any of: (i) extent of occurrence; (ii) area of occupancy; (iii) number of locations or 
subpopulations; (iv) number of mature individuals 

Criterion 2 evidence 
Eligible under Criterion 2 B2ab(i,ii,iii,iv,v) for listing as Endangered. 

The area of occupancy (AOO) for Littlejohn’s Tree Frog has been calculated as under 500 km2 
and the extent of occurrence (EOO) calculated as approximately 10 000 km2 (see Table 2 above). 
The AOO and EOO were calculated using the methods outlined in the IUCN guidelines using 
record data obtained from state governments, museums, and CSIRO. The AOO meets the 
threshold for listing as Endangered under subcriterion B2, and the EOO meets the threshold for 
listing as Vulnerable under subcriterion B1. 

The number of locations, based on altered fire regimes as the most serious plausible threat, is 
estimated as three, meeting the threshold for listing as Endangered under subcriterion (a) (see 
Table 2). The three locations are:  

1. Watagan NP and surrounds  
2. Blue Mountains NP 
3. southern Sydney Basin Bioregion, including Royal NP, Dharawal NP, Upper Nepean State 

Conservation Area, Woronora catchment, Avon River catchment, Cataract River 
catchment, and Cordeaux River catchment. 
 

Given the extent of the 2019-20 bushfires, which are believed to have overlapped with 21 
percent of the Littlejohn’s Tree Frog distribution (with 9 percent covered by a high to very high 
severity fire) and 85 percent of its sister species’ (Watson’s Tree Frog) distribution (with 44 
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percent covered by a high to very high severity fire), these locations are of a size that could 
individually be rapidly affected by a single bushfire event (see Table 2 above).  

All three locations are sparsely populated and fragmented. The Watagan NP supports a small 
population (Lemckert 2010; Mahony et al. 2020), surveys in the Blue Mountains NP have 
recorded Littlejohn’s Tree Frog at only three sites since 2010 (Mahony et al. 2020), and sites at 
the southern-end of the distribution range are distributed over a short distance (under 50 km). 
The small, isolated nature of sites at these locations increases the risk of inbreeding depression 
(Klop-Toker et al. in press), making them more vulnerable to stochastic events.  

A continuing decline in EOO, AOO, extent and/or quality of habitat (and therefore number of 
locations or subpopulations), and number of mature individuals may be inferred based on the 
ongoing threats to Littlejohn’s Tree Frog, in particular disease (Bd), habitat loss, and climate 
change (see Criterion 1), thereby meeting subcriterion (b)(i,ii,iii,iv,v). 

The Committee considers that the species’ AOO is restricted, and the number of locations is 
restricted, and a continuing decline is inferred in EOO, AOO, area, extent and quality of habitat, 
number of subpopulations, and number of mature individuals. Therefore, the species has met 
the relevant elements of Criterion 2 to make it eligible for listing as Endangered. 
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Criterion 3 Population size and decline 

 

– Critically 
Endangered 
Very low 

Endangered 
Low 

Vulnerable 
Limited 

Estimated number of mature individuals < 250 < 2,500  < 10,000  

AND either (C1) or (C2) is true    

C1. An observed, estimated or projected 
continuing decline of at least (up to a 
max. of 100 years in future) 

Very high rate 
25% in 3 years or 1 
generation 
(whichever is 
longer) 

High rate 
20% in 5 years or 2 
generation 
(whichever is 
longer) 

Substantial rate 
10% in 10 years or 
3 generations 
(whichever is 
longer) 

C2. An observed, estimated, projected or 
inferred continuing decline AND its 
geographic distribution is precarious 
for its survival based on at least 1 of 
the following 3 conditions: 

   

(a) 

(i) Number of mature individuals 
in each subpopulation  ≤ 50 ≤ 250 ≤ 1,000 

(ii)  % of mature individuals in one 
subpopulation = 90 – 100% 95 – 100% 100% 

(b) Extreme fluctuations in the number 
of mature individuals 

   

Criterion 3 evidence 
Insufficient data to determine eligibility  

There is no estimate for the number of adult Littlejohn’s Tree Frogs (Gillespie et al. 2016, 2018). 
No specific ecological studies have been undertaken, and available data indicate only where and 
when the species was previously found rather than providing an accurate picture of the 
distribution (DEPI 2014; Gillespie et al. 2016). Nevertheless, the population size is thought to be 
small. Despite its relatively large geographical range, there are very few records of Littlejohn’s 
Tree Frog. The number of sites where this species has been recorded is low (fewer than 30) 
(McCall et al. 2018; Mahony et al. 2020), with most sightings revealing no more than four frogs 
at any site (Lemckert 2004 cited in Daly & Craven 2007; DEWHA 2008; ALA 2020).  

The Committee considers that there is insufficient information to determine the eligibility of the 
species for listing in any category under this criterion.  
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Criterion 4 Number of mature individuals 

 

– Critically Endangered 
Extremely low 

Endangered 
Very Low 

Vulnerable 
Low 

D. Number of mature individuals < 50 < 250 < 1,000 

D2.1 Only applies to the Vulnerable 
category 
Restricted area of occupancy or number 
of locations with a plausible future threat 
that could drive the species to critically 
endangered or Extinct in a very short 
time 

- - 

D2. Typically: area of 
occupancy < 20 km2 or 
number of locations 
≤ 5 

1 The IUCN Red List Criterion D allows for species to be listed as Vulnerable under Criterion D2. The corresponding Criterion 
4 in the EPBC Regulations does not currently include the provision for listing a species under D2. As such, a species cannot 
currently be listed under the EPBC Act under Criterion D2 only. However, assessments may include information relevant to 
D2. This information will not be considered by the Committee in making its recommendation of the species’ eligibility for 
listing under the EPBC Act, but may assist other jurisdictions to adopt the assessment outcome under the common 
assessment method. 

Criterion 4 evidence 
Insufficient data to determine eligibility  

There is no estimate for the number of adult Littlejohn’s Tree Frogs (see Criterion 3). 
Subsequently, the Committee considers that there is insufficient information to determine the 
eligibility of the species for listing in any category under this criterion.  

In addition, although the number of locations is less than five (see Criterion 2), there are 
insufficient data to demonstrate if the species is eligible for listing under subcriterion D2. 
Population demographics are poorly understood, and the extent to which the species has been 
impacted by significant threats (Bd and bushfires) is uncertain. Therefore, it is uncertain 
whether a plausible future threat could drive the species towards extinction in a very short time 
(within two generations).  

Criterion 5 Quantitative analysis 

 

– Critically 
Endangered 
Immediate future 

Endangered 
Near future 

Vulnerable 
Medium-term future 

Indicating the probability of 
extinction in the wild to be:  

≥ 50% in 10 years or 3 
generations, 
whichever is longer 
(100 years max.) 

≥ 20% in 20 years or 
5 generations, 
whichever is longer 
(100 years max.) 

≥ 10% in 100 years  

Criterion 5 evidence 
Insufficient data to determine eligibility 

http://www.environment.gov.au/biodiversity/threatened/cam
http://www.environment.gov.au/biodiversity/threatened/cam
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Population viability analysis has not been undertaken. Therefore, there is insufficient 
information to determine the eligibility of the species for listing in any category under this 
criterion.  

Adequacy of survey 
The survey effort has been considered adequate and there is sufficient scientific evidence to 
support the assessment. 

Public consultation 
Notice of the proposed amendment and a consultation document was made available for public 
comment for 32 business days between 22/03/2021 and 07/05/2021. 

Listing and Recovery Plan Recommendations 
The Threatened Species Scientific Committee recommends: 

(i) that the list referred to in section 178 of the EPBC Act be amended by transferring 
Litoria littlejohni from the Vulnerable category to the Endangered category. 

(ii) that there not be a Recovery Plan for this species. 
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