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Conservation Advice 

Litoria spenceri 

Spotted tree frog 

Conservation Status 

Litoria spenceri (spotted tree frog) is listed as Endangered under the Environment Protection 
and Biodiversity Conservation Act 1999 (Cwlth) (EPBC Act) effective 16 July 2000.The species 
was eligible for listing under the EPBC Act as on 16 July 2000 it was listed as Endangered 
under Schedule 1 of the preceding Act, the Endangered Species Protection Act 1992 (Cwlth). 

The spotted tree frog is listed as Critically Endangered in New South Wales under the 
Threatened Species Conservation Act 1995 and listed as Threatened under the Victorian Flora 
and Fauna Guarantee Act 1988. 

The main factors that are the cause of the species being eligible for listing in the Endangered 
category are reduced populations due to disease (particularly chytridiomycosis), increased 
levels of predation from exotic predators (particularly exotic fish), and loss and degradation of 
habitat. 

This species’ status under the EBPC Act is currently being reviewed as part of a species expert 
assessment plan for frogs.  

Description 

The spotted tree frog is a medium-sized species from the Family Hylidae (‘tree frogs’). Females 
may attain a length of 60 mm (snout-to-vent), while males are smaller, reaching 45 mm. Dorsal 
colouration is highly variable, ranging from olive-grey to golden or chocolate brown to bright 
green, with or without darker blotches. The dorsal surfaces of the body and limbs typically have 
numerous small, raised warts. The ventral surface is pale and granular, often becoming flushed 
with lemon yellow towards the rear and on the underside of the hind limbs. Toes and fingers are 
flattened, the discs moderately expanded. Fingers have distinct basal webbing and the toes are 
fully webbed to the base of the pads. The head is broad and a distinct fold is present above an 
indistinct tympanum (Watson et al. 1991; Gillespie 2010). 

The tadpole is free-swimming, elongated and flattened, and reaches a total length of 40 mm 
prior to metamorphosis. The body is dark brown to black above, with fine silver chromatophores 
extending onto the flanks. Darker spots may be present on the dorsal surface, while the ventral 
surface is darkly pigmented. The tail fin and muscle are covered with fine melanophores. The 
tail is moderately thick and has a rounded tip. The eyes are dorso-lateral, and the mouth is 
ventral. The oral disc is large relative to closely-related species, and the oral papillae have a 
wide anterior gap. There are two rows of anterior labial teeth and three posterior rows  
(Hero et al. 1995; Anstis 2013). 

Spotted tree frogs are active between October and April. Breeding occurs from November to 
December. Egg clutches range from 116 to 938 eggs (Gillespie 2012). Eggs are deposited 
under large in-stream boulders, and tadpole development occurs within the stream between 
November and February (Hero et al. 1995). Frogs reach sexual maturity at 2–4 years for males 
and 3–6 years for females post-hatching, depending upon elevation (Gillespie 2011). The 
maximum known longevity is 14 years in the wild (Gillespie 2011). 
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Distribution  

The spotted tree frog is confined to a small area of the Great Dividing Range in south-eastern 
Australia, between the Central Highlands of Victoria and Mt Kosciusko in southern New South 
Wales, over a distance of about 250 km. Most populations occur on the north-western fall of the 
Great Dividing Range, in catchments in the Murray River basin. Two populations are also known 
on the southern fall of the Great Dividing Range; in the Wongungarra and Thomson Rivers. The 
species occurs in the South Eastern Highlands and Australian Alps IBRA bioregions.  

The spotted tree frog has been historically recorded from 21 streams in Victoria and two streams 
in New South Wales, constituting a total of 14 discrete populations. Spotted tree frogs are 
relatively sedentary, and genetic examination suggests that there are significant levels of 
genetic divergence between populations in different river catchments (S. Donnellan and G. 
Gillespie, unpublished data 2010). Consequently, natural dispersal amongst adjacent streams is 
highly unlikely, due to the large geographic distances separating them. Based upon genetic 
structure, morphological and ecological variation, there appear to be three evolutionarily 
significant units (ESUs) (S. Donnellan & G. Gillespie, unpublished data 2010):  

• Goulburn Basin - comprising the Taponga, Big, Goulburn, Black, North Jamieson, and 
Howqua Rivers, and Snake, White and Still Creeks;  

• Upper Murray Basin - comprising the West Kiewa, Mitta Mitta, Indi and Bundarra Rivers, 
and Buffalo, Snowy, Lightning, Wheeler and Bogong Creeks;  

• Wongungarra River. 
 
Only six of the original 14 populations, five in Victoria and one in New South Wales, are known 
to still persist in the wild: Taponga and Howqua Rivers in the Goulburn ESU; West Kiewa River, 
Snowy and Bogong Creeks in the upper Murray ESU, and the Wongungarra River. The disjunct 
nature of populations means that recolonisation in the event of local extinctions is extremely 
unlikely. All Victorian populations have been included in the Comprehensive, Adequate and 
Representative Reserve System (Regional Forest Agreement 1999, 2000), providing a 300 m 
Special Protection Zone for off-stream habitat around known populations and mapped habitat 
areas, with additional streamside buffers to minimise disturbances for at least one kilometre 
upstream of each population 
 

Relevant Biology/Ecology 

Spotted tree frogs inhabit naturally vegetated, rocky, swift-flowing upland streams in dissected 
mountainous country, between 280 and 1110 m elevation. Spotted tree frog populations are 
generally in areas with limited access and minimal disturbance (Gillespie & Hollis 1996). 
Populations are restricted to large watercourses, greater than 3 m channel width, with limited 
mesic riparian vegetation. Open canopies over streams appear to be important for thermo-
regulation by adults and tadpoles (Gillespie 2002). Distribution along streams is patchy, most 
individuals being associated with loose rock substrates, rocky banks near riffles or cascades, or 
log jams. 

Rocks and logs are used for basking and shelter. Submerged crevices are also used temporarily 
by adults to evade predators. Adjacent streamside vegetation is also used for sheltering, 
foraging and basking. Frogs have been found in shrubs up to 6 m above the stream and 30 m 
away from the stream bank (Gillespie 2002). 

Eggs are deposited under large in-stream boulders or bedrock crevices in pools along the 
margins of riffle sections. Tadpole development occurs within the stream (Hero et al. 1995; 
Gillespie 2001). Tadpoles predominantly inhabit connected side pools and slow-flowing margins 
of runs, but may temporarily seek shelter in runs and riffle sections. The tadpoles are benthic 
browsers; foraging and sheltering on and amongst rocks, logs and leaf packs (Gillespie 2002). 
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The full range of habitats used by spotted tree frogs is unknown. The stream environment is 
used by this species from October to April. It is not known what habitats are used at other times; 
however some individuals have been observed moving away from the stream, out of riparian 
zones. Some other species of temperate riverine tree frogs, such as Litoria citropa (Blue 
Mountains tree frog) and L. lesueuri (Lesueur’s tree frog), range widely from streams during the 
non-breeding period (Gillespie 2002). Spotted tree frogs may use similar off-stream habitats for 
dispersal or aestivation over the winter season; however, based upon current knowledge, the 
species is unlikely to move more than several hundred metres away from streams.  

Threats 

The spotted tree frog is exposed to a number of threats, inlcuding some that cause mortality 
directly and some that cause habitat degradation. The most severe of these threats are mortality 
from chytridiomycosis and predation of tadpoles by introduced fish. 

Table 1 – Threats impacting the spotted tree frog in approximate order of severity of risk, based 
on available evidence. 

Threat factor Threat 
type and 
status 

Evidence base 

Disease 

Chytridiomycosis 
caused by 
chytrid fungus 

known 
current 

Chytridiomycosis is an infectious disease that affects 
amphibians worldwide, causing mass die-offs and some 
species extinctions (Department of the Environment and 
Energy 2016).The spotted tree frog is highly susceptible to 
chytridiomycosis (Gillespie et al. 2015). 
The sympatric Lesueur’s tree frog appears much less 
susceptible to chytridiomycosus and has not suffered 
measurable population declines but may act as a reservoir 
host for the disease in spotted tree frog habitat. 

Invasive species  

Predation by 
trout 

known 
current 

Increased predation levels by exotic fish, especially brown 
trout (Salmo trutta) and rainbow trout (Oncorhynchus 
mykiss) have been strongly implicated in the decline of the 
spotted tree frog (Gillespie 2001, 2010). Recently hatched 
tadpoles of spotted tree frogs appear to be the most 
vulnerable life history stage to predation from trout because 
they occur in the same microhabitats as juvenile trout, which 
are often numerous in spring at the time of spotted tree frog 
hatching. It is estimated that predation by trout may cause 
up to a six-fold reduction in adult population density in some 
streams (Gillespie 2010). Trout occur in all streams occupied 
(both presently and historically) by spotted tree frogs. 

Predation by 
other introduced 
fish 

suspected 
current 

Other invasive fish species, European carp (Cyprinus carpio) 
and European perch (Perca fluviatilis), have also been 
documented in some streams supporting spotted tree frog 
populations. These species have also been shown to 
consume tadpoles (Hunter et al. 2011), and may have 
contributed to increased predation pressure on spotted tree 
frogs in some rivers. 
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Weeds potential 
current 

Willow (Salix spp.), Himalayan honeysuckle (Leycesteria 
formosa), and other woody weeds have the potential to 
entrain sediments and loose rock habitats important for 
spotted tree frog reproduction and shelter. Furthermore, 
infestations of these weeds can create excessive shading of 
riparian areas important for spotted tree frog basking and 
thermoregulation, and potentially reduce stream 
temperatures with adverse effects on tadpole survival.  

Climate change 

Climate change potential 
future 

Models of habitat suitability under climate change scenarios 
suggest that both habitat availability and population 
abundance of spotted tree frogs may decrease to 
approximately 15% of current levels by 2100 (Keith et al. 
2014). 

Habitat loss and fragmentation 

Timber 
harvesting 

known 
current 

The most direct impact of forestry activities is through 
mortality of individual frogs, and the loss of suitable habitat 
(including that required for movement or dispersal) through 
disturbance to ground substrates and removal of native 
vegetation. Forestry activities may lead to increased 
sediment loads into the river as a result of erosion from 
forest roads and other soil disturbance. Increased 
sedimentation in streams results in filling of crevices and 
interstitial spaces in stream substrates reduce the availability 
of suitable oviposition sites or refugia for tadpoles (Welsh & 
Ollivier 1998) and reduce tadpole growth and development 
rates (Gillespie 2002). Forestry activities extracting water 
from streams may also alter hydrological regimes of 
catchments with resultant impacts on frog breeding habitat 
(deMaynadier & Hunter 1995). 

Recreational 
activities 

suspected 
current 

Recreational activities, including camping, angling, horse 
riding and use of off-road vehicles, occur at many of the 
sites from which the spotted tree frog has disappeared. 
Camping activities and horse riding may lead to pollution of 
aquatic habitats and result in disturbances to vegetation and 
other habitats along the banks of streams (Gillespie & Hollis 
1996; Gillespie 2002). Recreational off-road vehicles can 
increase erosion and sedimentation of streams and 
tributaries, and may result in pollutants, such as fuel and oil 
entering streams. Collection of bait by anglers may have a 
significant impact upon spotted tree frog, either directly, by 
using the frogs, or indirectly, by disturbing habitat while in 
the search for other live bait (Watson et al. 1991). 

Pesticide use suspected 
current 

Herbicides are used by land management agencies to 
suppress weeds near public access points to streams and 
along roads by municipal councils and road management 
authorities. Such practices may result in direct spraying of 
frogs, or herbicide and surfactant runoff into frog habitat. 
Herbicide formulations that contain glyphosate and 
surfactants are toxic to frogs and tadpoles (Mann et al. 
2003), and such herbicides have been used to control 
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weeds such as blackberry within catchments occupied by 
the spotted tree frog. 

Wildfire suspected 
current 

Since 2003, parts of all spotted tree frog catchments have 
been burnt by major wildfires. Anecdotal evidence suggests 
that some populations have declined since some of these 
fire events, however the specific mechanism underpinning 
these declines is not known. Whilst many adult spotted tree 
frogs appear to survive the immediate fire event, there is 
some evidence that recruitment is adversely affected by 
intense fires (Gillespie & West 2011). 

Conservation Actions 

Conservation and Management priorities 

Disease 

o Minimise the spread of the chytrid fungus by implementing suitable hygiene protocols 
(Murray 2011) to protect priority populations as described in the Threat abatment 
plan for infection of amphibians with chytrid fungus resulting in chytridiomycosis 
(Department of the Environment and Energy 2016). 

o Develop and implement translocation strategies for the spotted tree frog to create 
additional populations whilst preventing the accidental spread of the chytrid fungus 
(Department of the Environment and Energy 2016). 

Invasive species 

o Reduce predation of spotted tree frogs by exotic predators. Ensure that no 
introductions of introduced fish or native fish outside of their natural ranges are 
conducted in streams or catchments containing spotted tree frogs. 

o Where possible, control or eradicate Willow, Himalayan Honeysuckle and other 
priority woody weeds using control techniques that have been demonstrated to have 
no adverse impact or minimal and tolerable impacts on spotted tree frogs.  

o Wherever possible avoid the use of herbicide spays to control weeds near spotted 
tree frog habitat. 

Blackberry is widespread in spotted tree frog catchments, but there is no evidence to 
date that this weed is adversely affecting the species. If blackberry management is 
identified as required for other reasons in areas where spotted tree frogs occur, a 
catchment-based weed management plan should be developed that takes into 
account all potential impacts on spotted tree frogs. 

Habitat loss disturbance and modifications 

o Minimise human disturbance to spotted tree frogs and their habitat. 

o Discourage increased human access to spotted tree frog populations by ensuring, 
where feasible, no new roads, trails or other access points are constructed along 
streams near mapped spotted tree frog habitat. 

o Where feasible, relocate existing camping areas and other recreational access points 
away from spotted tree frog mapped habitat. 
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o Actively manage all camping areas in the vicinity of spotted tree frog populations to 
minimise pollution of streams and riparian zones and physical disturbance of riparian 
zones. 

o Restrict recreational use of roads in spotted tree frog catchments, particularly in 
seasonally wet weather to reduce erosion and sediment runoff into streams. 

o Monitor all new roads and timber harvesting coupes in spotted tree frog catchments, 
both during and after construction/utilisation, for compliance with prescriptions. 

o Prevent changes to flow regimes that may result in reduced breeding opportunities 
for spotted tree frogs or reduced survivorship of tadpoles, by liaising with water 
management authorities in each catchment to ensure that any potential stream works 
(e.g. diversions, impoundments) and maintenance works (e.g. de-silting of water 
storages) do not impinge upon spotted tree frog habitat, do not degrade water 
quality, and do not substantially affect current flow regimes. 

o Protect the habitat of the spotted tree frog from fire. Until off-stream habitat use is 
fully known every attempt should be made to avoid fuel reduction burning in the 
Spotted Tree Frog Special Protection Zone. These measures should be detailed in 
Victorian Fire Protection Plans and given a high priority in the development of annual 
Works Programs prepared for each Fire District. 

Captive breeding/re-establish populations 

o Maintain captive populations as a source of animals for re-introduction or assisted 
migration programs, research into reproductive biology threatening processes and as 
a public education resource. 

o Implement augmentation and re-introduction programs in streams where the species 
historically occurred and where it has been assessed that key threats can be 
managed or mitigated. Captive breeding and successful reintroduction has already 
been demonstrated for spotted tree frogs at Bogong Creek in NSW. A similar 
reintroduction program is planned for Buffalo Creek in Victoria. These exercises 
require detailed planning, and lessons learnt during these projects will underpin any 
similar projects in the future. 

o Consider assisted migration of spotted tree frogs into suitable habitat if threats can 
be better managed at the recipient sites. 

Stakeholder Engagement 

o Build community and agency support for conservation of spotted tree frogs. Effective 
conservation of spotted tree frogs requires support and commitment from 
government agencies, special interest groups and the public. Targeted action is 
needed to engender sufficient support. Maintain extension and media activities, 
targeted at education of anglers, bushwalkers and the public, such that acceptance 
of any restriction of activities on streams will be enhanced. 

Survey and Monitoring priorities 

• Monitor introduced fish populations in selected spotted tree frog catchments; in particular, 
the Buffalo Creek and Taponga River / Still Creek / White Creek catchments, to evaluate 
trends in populations and species composition in relation to spotted tree frog population 
dynamics. 
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• Analyse existing long-term population demographic data to determine population trends, 
develop models to evaluate critical life history stages and the roles of key threatening 
processes. 

• Undertake systematic surveys to determine the current abundance and extent of spotted 
tree frogs along all water courses on which the species has been recorded previously. 

• Continue detailed mark-recapture population monitoring and collect demographic 
information in selected streams. Building on existing demographic population monitoring 
data, implement monitoring programs at selected sites, with appropriate experimental 
design, to evaluate future changes in populations and responses to key management 
actions, such as re-introduction programs. Sites should include Taponga River, Still 
Creek, Buffalo Creek and Bogong Creek, as these include all existing long term 
monitoring sites, all current proposed re-introduction sites, and encompass the full 
geographic range of the species. 

o Monitor fish population demography at these sites so that the influence of invasive 
fish population dynamics on frog population dynamics can be evaluated in future 
models. 

Information and research priorities  

• Investigate the impact of chytridiomycosis on spotted tree frogs and its contribution to 
population declines. In particular:  

o Estimate the demographic impact of chytridiomycosis on spotted tree frog population 
dynamics. 

o Evaluate the role of Lesueur’s Frog populations as a potential host reservoir for 
chytridiomycosis by examining the epidemiology of chytridiomycosis in both 
sympatric and allopatric populations of spotted tree frog and Lesueur’s Frog, and 
determining the influence of Lesueur’s Frog on prevalence of chytridiomycosis in 
spotted tree frog populations. 

o Use the above information to refine population models for spotted tree frog and 
Lesueur’s Frog that incorporate these effects and use these to evaluate the relative 
contributions of these factors to population declines. 

o Investigate measures for minimising the impact of chytridiomycosis on spotted tree 
frog populations.  

o Experimentally exclude introduced fish from sections of spotted tree frog streams, 
and subsequently monitor both the frog and introduced fish populations to evaluate 
the benefits to frog populations and to assess the feasibility of exclusion measures. If 
it proves desirable and feasible to exclude introduced fish from spotted tree frog 
populations, identify sections of streams from which introduced fish may be excluded 
or controlled without adverse effects on other values. Liaise with recreational angling 
groups and seek their support for any control measures. 

 
• Evaluate the impact of fire on spotted tree frog habitat and populations. Investigate the 

impact of fire on spotted tree frog populations by monitoring and evaluation of prefire and 
post-fire population dynamics. Whilst a preliminary study of fire impacts has been 
undertaken at Taponga River, longer term and robust estimates of impacts on population 
dynamics are required. 
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• Assess the effects of fire on environmental attributes that affect spotted tree frog survival 
and reproduction, such as changes in sediment loads, stream hydrological regimes, 
riparian vegetation structure and composition, and impacts on introduced fish 
populations. 

• Investigate off-stream habitats used by spotted tree frogs, and the extent of the species’ 
dispersal into terrestrial habitats, especially winter aestivation habitats. Little is known 
about any threats the species may face in off-stream areas. This information is important 
for evaluating the potential impacts of fuel reduction burning, road construction and 
maintenance, timber harvesting plans and weed management. 

• Determine genetic variability and structure, within and amongst spotted tree frog 
populations. Knowledge of genetic structure and variability within and between 
populations is adequate to assess population viability and inform other population 
management and recovery priorities. 
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