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Executive Summary 
EnviroKey were engaged by Pambula Wetlands and Heritage Project Inc. (PWHP) after 
they were successful in receiving funding from the Paddy Palin Foundation for the 
purpose of undertaking a frog study at Panboola. 

The study comprised of both a desktop analysis and frog surveys. The desktop analysis 
consisted of a database search of the Department of Environment, Climate Change & 
Water NSW Atlas of Wildlife database of frog species recorded within a 10km radius of 
Panboola. Field surveys were completed during October and December 2010 at six 
survey sites on three separate occasions. These six sites were established within the 
study area with the aim of including the full range of habitats at Panboola with the 
objective of detecting the full species diversity of frogs that could occur there. In addition, 
and given that Panboola has a large and important volunteer base that provides 
invaluable assistance in the restoration and rehabilitation of the floodplain, volunteers 
were invited to learn about the frogs of Panboola, the impact of disease on frog 
populations to begin the process of learning to identify frogs by call recognition and 
actively participated, under supervision, in a frog survey.. 

The desktop analysis revealed a total of 17 species of frog and a total of 319 records 
within a 10km radius of Panboola. From these records, two species listed under both the 
schedules of the NSW Threatened Species Conservation Act 1995 and the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999; the 
Giant Burrowing Frog (Heleioporus australiacus) and the Green and Golden Bell Frog 
(Litoria aurea) are known from within 10km of Panboola. The frog surveys at Panboola 
completed during this study revealed a total of 11 frog species. No frog species listed 
under the schedules of the NSW Threatened Species Conservation Act 1995 or the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 were 
recorded during the study.  

Frog species richness at Panboola during this study was considered high given that 17 
species of frog are known from within a 10km radius of the site, and that this study 
identified ten of these at Panboola and a new record for the locality, Smooth Toadlet. The 
rainfall that occurred preceding the December surveys is likely to be the greatest 
contributing factor to detecting the high species richness at Panboola. Discussion also 
occurs at to the frogs identified within the desktop analysis that were not recording at 
Panboola during this study.  

A number of threats to the frogs of Panboola were identified. These being chytrid fungus, 
Mosquito Fish and the introduction of non-endemic frog fauna from fresh produce, soil and 
landscaping material and garden plants.  

A series of recommendations to maintain and improve the frog populations at Panboola 
are provided. These focus on: 

• Habitat creation and plantings 
• The use of artificial microhabitat 
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• Frog monitoring 
• Alterations to maintenance activities 
• Community education through interpretative signs  
• Targeted education of fresh produce suppliers, nurseries and landscape supplies 

that could release non-endemic frog fauna at Panboola. 
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1 INTRODUCTION 
Panboola is a 77 hectare area of floodplain on the southern outskirts of the township of 
Pambula on the NSW far south coast comprising a series of diverse estuarine and 
freshwater wetlands (VCAIC 2006).  Frog communities are considered an important 
component of floodplain biota (Healey et al. 1997), yet, despite this, little is known of the frog 
population that occurs at Panboola. 

EnviroKey were engaged by Pambula Wetlands and Heritage Project Inc. (PWHP) after 
they were successful in receiving funding from the Paddy Palin Foundation for the purpose 
of undertaking a frog study at Panboola. 

This report details this study. More specifically, this report provides: 

• Details of the methodology (both desktop and field) used for this study 
• Results of a desktop analysis of the known records of frogs within a 10km radius of 

Panboola 
• Weather conditions at the time of field surveys including rainfall in the seven days 

preceding 
• Results of the field surveys including species diversity, abundance and distribution 
• General description of frog habitats at each of the survey sites 
• An evaluation for the potential of threatened frog species as listed under the 

schedules of the NSW Threatened Species Conservation Act 1995 and the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 to 
occur at Panboola 

• A chapter devoted to general discussion including: 
o Species richness 
o Notable absences 
o Species abundance 
o Potential habitat associations 
o Potential threats 

• A series of recommendations formulated to maintain and improve the frog 
communities of Panboola. 
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2 METHODOLOGY 

2.1 STUDY AREA 

Panboola is located south of the township of Pambula on the NSW far south coast (Figure 
1). It is broadly flanked by Ben Boyd National Park to the east, Pambula River to the south, 
the Princes Highway and agricultural land to the west and the town of Pambula to the north. 

 

Figure 1: General location of the study area (Image courtesy of Google Earth). 

2.2 DESKTOP ANALYSIS 

Given that, to our knowledge, no previous specialist frog surveys have been completed at 
Panboola, a desktop analysis was planned to gain an understanding of the frogs that might 
occur at Panboola. This comprised of a database search of the Department of Environment, 
Climate Change & Water NSW Atlas of Wildlife database (DECCW 2010a)(completed under 
data licence agreement) of frog species recorded within a 10km radius of a centre point of 
Panboola. This data is presented in Chapter 3 and visually within Map 1 (Appendix 1).  

2.3 FIELD SURVEYS 

Six survey sites were established within the study area with the aim of including the full 
range of habitats at Panboola with the objective of detecting the full species diversity of frogs 
that could occur there. These six sites are described as follows: two sites within the 

PANBOOLA 

Pambula Beach 

Pambula 
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Waterbird Sanctuary (WBS 1 & WBS 2), one at the western end of Tips Billabong (TIPS), 
one on the floodplain between Tips Billabong and Pambula River (CORRIDOR), the riparian 
area adjacent to the Pambula River (RIPARIAN) and the Saltmarsh community within the old 
racecourse (SALTMARSH).   

At each of the six sites, a star picket depicts a central point, whereby frog surveys were 
conducted within a 50m radius. A waypoint was taken with a hand held global positioning 
system at each of the six sites for mapping and future reference and is detailed within Table 
1. A map depicting the survey sites is also provided (Map 2, Appendix 1).  

Table 1: Spatial data for each of the six survey sites within the study area (GDA, Zone 55). 

SURVEY SITE EASTING NORTHING 

WBS1 756371.3784 5908751.41 

WBS2 756268.0322 5908629.527 

TIPS 755978.6412 5908596.656 

CORRIDOR 756078.8933 5908243.762 

RIPARIAN 755962.9619 5907791.621 

SALTMARSH 756210.7676 5907854.663 

 

General descriptions of habitats at each site were taken on a qualitative basis to describe 
the type, extent and condition of frog habitat present. Photo points were also taken at each 
site using the order, North, South, East and West from the site marker.  

Nocturnal surveys for frogs were undertaken over four nights in October (27th, 28th) and 
December (7th, 8th) 2010 when frog activity was expected to be at its highest due to being 
within the known breeding season of many species. Weather conditions at the time of the 
survey and rainfall within the month of survey and the preceding week are provided (Table 
2). Frog surveys were lead by herpetologist Steve Sass and included a field assistant being 
either Caroline Metzler or Linda Sass under the authority of a Scientific Licence issued under 
Clause 23 of the National Parks and Wildlife Regulation 2002 and section 132C of the 
National Parks and Wildlife Act 1974 by the NSW Department of Environment, Climate 
Change and Water (DECCW) and an Animal Research Authority approved by, and in 
accordance with, the Animal Care and Ethics Committee (ACEC) of the Director-General of 
the NSW Department of Primary Industries (Industry & Investment NSW). Details of 
qualifications and experience of these personnel are provided in Appendix 4. Aimee Curtis 
and Helen Davies of Panboola also provided valuable assistance during the frog surveys.  

Three frog surveys were completed at all six sites all being conducted at night (one per night 
over 3 nights). A single frog survey comprised of a combination of listening for frog calls, 
spotlighting, active searching of habitat where possible and call playback of threatened frog 
species within a 50m radius of the site marker. This methodology was guided by documents 
produced by DECCW (DEC 2004; DECC 2009).At the commencement of each frog survey, 
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a two-minute listening period was undertaken to record any species heard calling. Call 
playback was chosen for the threatened Green & Golden Bell Frog given that Panboola is 
very likely to have supported populations of this species in the past given the existing 
floodplain environment (DECC 2005; NPWS 1999). Calls of this species were imitated by an 
experienced herpetologist for a period of two-minutes. This was followed by a two-minute 
listening period. 

An active search and spotlighting session was then conducted over 40-person minutes using 
both call recognition to identify frog species calling and spotlighting to find frogs. Species 
heard or observed within a 50m radius of the site marker were recorded with an 
approximation of the abundance of frogs calling / observed made by a ranked scale between 
1 and 5 (1=<10 frogs, 2= 10-30 frogs, 3= 30-50 frogs, 4= 50-100 frogs, 5=100+ frogs). 

This methodology resulted in 3 frog surveys at each site, giving a total of 18 frog surveys 
with a survey effort of approximately 13.2 hours. 

During each frog survey, and between each survey site, protocols for the control of disease 
were implemented at all times as outlined within ‘Hygiene Protocols for the control of disease 
in frogs: Information Circular No. 6’ (NPWS 2001). 

Table 2: Weather conditions during the study including rainfall during the survey month and 
the seven day period preceding the surveys (BOM 2010). 

DATE MIN TEMP (ºC) MAX TEMP (ºC) RAINFALL (MM)  

27/10/2010 11.8 19.3 8.0 

28/10/2010 6.0 19.2 0 

07/12/2010 17.5 23.5 13.6 

08/12/2010 17.1 24.9 0 

7 days preceding the 
October surveys 

  21.0 

7 days preceding the 
December surveys 

  107.0 

2.4 VOLUNTEER INVOLVEMENT 

Panboola has a large and important volunteer base that provides invaluable assistance in 
the restoration and rehabilitation of the floodplain. As part of this study, volunteers were 
invited to learn about the frogs of Panboola, the impact of disease on frog populations to 
begin the process of learning to identify frogs by call recognition. Volunteers were involved 
with frog surveys conducted on the 7th December 2010 under direct supervision, and with full 
regard to hygiene protocols, by Herpetologist Steve Sass. 
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Figure 2: Volunteer involvement during this study (Images courtesy of Aimee Curtis, 
Panboola). 

2.5 NOMENCLATURE 

Nomenclature adopted for this study follows that of the most current field guide to the frogs 
of Australia (Tyler and Knight 2009). 
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3 RESULTS 

3.1 DESKTOP ANALYSIS 

The desktop analysis revealed a total of 17 species of frog and a total of 319 records within 
a 10km radius of Panboola (Table 3) (DECCW 2010a). From these records, two species 
listed under both the schedules of the NSW Threatened Species Conservation Act 1995 and 
the Commonwealth Environment Protection and Biodiversity Conservation Act 1999; the 
Giant Burrowing Frog (Heleioporus australiacus) and the Green and Golden Bell Frog 
(Litoria aurea) are known from within 10km of Panboola. 

Table 3: Frog species, their legal status and the number of individuals recorded within a 10km 
radius of Panboola (Data source: DECCW NSW Atlas of Wildlife) (P=Protected, V = 
Vulnerable, E = Endangered, TSC = NSW Threatened Species Conservation Act 1995, EPBC 
= Environment Protection and Biodiversity Conservation Act 1999). 

COMMON NAME SCIENTIFIC NAME 
LEGAL 

STATUS 
NO. OF 

INDIVIDUALS 

Common Froglet Crinia signifera P 59 

Giant Burrowing Frog 
 

Heleioporus australiacus 
 

V TSC 
V EPBC 

7 
 

Eastern Banjo Frog Limnodynastes dumerilii P 3 

Striped Marsh Frog Limnodynastes peronii P 24 

Haswell's Froglet Paracrinia haswelli P 3 

Bibron's Toadlet Pseudophryne bibronii P 3 

Tyler's Toadlet Uperoleia tyleri P 4 

Green and Golden Bell Frog 
 

Litoria aurea 
 

E TSC 
V EPBC  

6 
 

Blue Mountains Tree Frog Litoria citropa P 1 

Keferstein's Tree Frog Litoria dentata P 2 

Ewing's Tree Frog Litoria ewingii P 48 

Eastern Dwarf Tree Frog Litoria fallax P 2 

Jervis Bay Tree Frog Litoria jervisiensis P 6 

Lesueur's Frog Litoria lesueuri P 12 

Peron's Tree Frog Litoria peronii P 98 

Narrow Fringed Frog Litoria nuddidigita P 21 

Verreaux's Tree Frog Litoria verreauxii P 20 
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Locations for these records are mapped (Map 1, Appendix 1) at a scale permissible by 
DECCW data licence agreement (1:250,000). 

3.2 FROG SURVEYS 

3.2.1 Species Diversity 

Frog surveys at Panboola completed during this study revealed a total of eleven frog 
species (Table 4).  

Table 4: Frog species recorded at Panboola during this study. 

COMMON NAME SCIENTIFIC NAME 

Common Froglet Crinia signifera 

Eastern Banjo Frog Limnodynastes dumerilii 

Striped Marsh Frog Limnodynastes peronii 

Spotted Grass Frog Limnodynastes tasmaniensis 

Keferstein's Tree Frog Litoria dentata 

Ewing’s Tree Frog Litoria ewingi 

Jervis Bay Tree Frog Litoria jervisiensis 

Peron’s Tree Frog Litoria peronii 

Verreaux's Tree Frog Litoria verreauxi 

Bibron’s Toadlet Pseudophyrne bibroni 

Smooth Toadlet Uperoleia laviegata 
 

When pooling that data from all surveys within this study for each site, six frog 
species were recorded at CORRIDOR, SALTMARSH, TIPS AND WBS1 (Table 5). 
The RIPARIAN site had the lowest frog species diversity with only two species 
recorded.  
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Table 5: Frog species diversity at each site by pooling data from all surveys during this study (* denotes presence). 

COMMON NAME SCIENTIFIC NAME CORRIDOR RIPARIAN SALTMARSH TIPS WBS1 WBS2 

Common Froglet Crinia signifera * * * * * * 

Eastern Banjo Frog Limnodynastes dumerilii * 

Striped Marsh Frog Limnodynastes peronii * * * * * 

Spotted Grass Frog Limnodynastes tasmaniensis * 

Keferstein's Tree Frog Litoria dentata * * 

Ewing's Tree Frog Litoria ewingi * * 

Jervis Bay Tree Frog Litoria jervisiensis * 

Peron's Tree Frog Litoria peronii * * * * * 

Verreaux’s Tree Frog Litoria verreauxi * * * * * 

Bibron’s Toadlet Pseudophyrne bibroni * 

Smooth Toadlet Uperoleia laviegata       *     



The Frog Diversity of Panboola. Report ER 201 

 

January 2011 9 

 

 

3.2.2 Species Abundance 

Determining species abundance is always compounded with potential discrepancies in the 
absence of a mark-recapture study from trapped individuals. However, for frogs, abundance 
as recorded during this study provides an indication of both species abundance combined 
with species activity given that both observed and heard individuals were considered. During 
this study, the highest level of abundance recorded was for Common Froglet at WBS1 on 
the 27/10 (Table 6) and 28/10 (Table 7) and Keferstein’s Tree Frog at CORRIDOR on 7/12 
(Table 8).  

Relative abundance seemingly increased at the time of the December surveys in 
comparison to the October surveys (Tables 6-9). At CORRIDOR, both diversity and 
abundance was notably different ranging from no frog species recorded in October to six 
frog species present during the December survey with Keferstein’s Tree Frog most abundant 
with between 50-100 individuals calling or observed (Table 8).   

3.2.3 Species Distribution 

Some frog species were recorded at all, or most of the survey sites during this study. 
Common Froglet was recorded at every survey site while Striped Marsh Frog, Peron’s Tree 
Frog and Verreaux’s Tree Frog was recorded at all survey sites with the exception of the 
RIPARIAN. 

Conversely, many species of frog were recorded on only one occasion and in only  one 
survey site. These being the Eastern Banjo Frog (SALTMARSH), heard opportunistically 
whilst travelling to RIPARIAN, Smooth Toadlet (TIPS) and Bibron’s Toadlet (RIPARIAN).  
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Table 6: Ranked abundance data from frog surveys completed on 27th October 2010. 

Ranking    1= <10 frogs calling/observed, 2= 10-30 frogs, 3= 30-50 frogs, 4= 50-100 frogs, 5= 100+ frogs 

COMMON NAME SCIENTIFIC NAME CORRIDOR RIPARIAN SALTMARSH TIPS WBS1 WBS2 

Common Froglet Crinia signifera 2 3 4 2 

Eastern Banjo Frog Limnodynastes dumerilii 

Striped Marsh Frog Limnodynastes peronii 1 2 2 1 

Spotted Grass Frog 
Limnodynastes 
tasmaniensis (1 off site) 

Keferstein's Tree Frog Litoria dentata 

Ewing's Tree Frog Litoria ewingi 

Jervis Bay Tree Frog Litoria jervisiensis 1 

Peron's Tree Frog Litoria peronii 2 1 

Verreaux's Tree Frog Litoria verreauxi 2 

Bibron's Toadlet Pseudophyrne bibroni 

Smooth Toadlet Uperoleia laviegata       1     
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Table 7: Ranked abundance data from frog surveys completed on 28th October 2010. 

Ranking    1= <10 frogs calling/observed, 2= 10-30 frogs, 3= 30-50 frogs, 4= 50-100 frogs, 5= 100+ frogs 

COMMON NAME SCIENTIFIC NAME CORRIDOR RIPARIAN SALTMARSH TIPS WBS1 WBS2 

Common Froglet Crinia signifera 2 2 4 2 

Eastern Banjo Frog Limnodynastes dumerilii 

Striped Marsh Frog Limnodynastes peronii 1 2 3 1 

Spotted Grass Frog 
Limnodynastes 
tasmaniensis 

Keferstein's Tree Frog Litoria dentata 

Ewing's Tree Frog Litoria ewingi 

Jervis Bay Tree Frog Litoria jervisiensis 

Peron's Tree Frog Litoria peronii 2 1 

Verreaux's Tree Frog Litoria verreauxi 2 1 

Bibron's Toadlet Pseudophyrne bibroni 

Smooth Toadlet Uperoleia laviegata           
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Table 8: Ranked abundance data from frog surveys completed on 7th December 2010. (Note: no surveys were completed at RIPARIAN and WBS2). 

Ranking    1= <10 frogs calling/observed, 2= 10-30 frogs, 3= 30-50 frogs, 4= 50-100 frogs, 5= 100+ frogs 

COMMON NAME SCIENTIFIC NAME CORRIDOR RIPARIAN SALTMARSH TIPS WBS1 WBS2 

Common Froglet Crinia signifera 1 2 2 

Eastern Banjo Frog Limnodynastes dumerilii 

Striped Marsh Frog Limnodynastes peronii 2 3 1 

Spotted Grass Frog 
Limnodynastes 
tasmaniensis 2 

Keferstein's Tree Frog Litoria dentata 4 3 

Ewing's Tree Frog Litoria ewingi 1 1 

Jervis Bay Tree Frog Litoria jervisiensis 

Peron's Tree Frog Litoria peronii 3 1 3 3 

Verreaux's Tree Frog Litoria verreauxi 3 2 2 

Bibron's Toadlet Pseudophyrne bibroni 

Smooth Toadlet Uperoleia laviegata           
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Table 9: Ranked abundance data from frog surveys completed on 8th December 2010. (Note: no surveys were completed at CORRIDOR, 
SALTMARSH, TIPS and WBS1). 

Ranking    1= <10 frogs calling/observed, 2= 10-30 frogs, 3= 30-50 frogs, 4= 50-100 frogs, 5= 100+ frogs 

COMMON NAME SCIENTIFIC NAME CORRIDOR RIPARIAN SALTMARSH TIPS WBS1 WBS2 

Common Froglet Crinia signifera 1 2 

Eastern Banjo Frog Limnodynastes dumerilii 1 

Striped Marsh Frog Limnodynastes peronii 1 

Spotted Grass Frog 
Limnodynastes 
tasmaniensis 

Keferstein's Tree Frog Litoria dentata 

Ewing's Tree Frog Litoria ewingi 

Jervis Bay Tree Frog Litoria jervisiensis 

Peron's Tree Frog Litoria peronii 1 

Verreaux's Tree Frog Litoria verreauxi 2 

Bibron's Toadlet Pseudophyrne bibroni 1 

Smooth Toadlet Uperoleia laviegata           
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3.3 FROG HABITATS 

Panboola provides a diverse range of habitats for frogs and other fauna species given the 
presence of estuarine and freshwater wetlands. Qualitative habitat analysis revealed a 
number of habitats relevant to frog fauna at Panboola. These are the freshwater billabongs 
of Tips and the Waterbird Sanctuary, the ephemeral wetlands that occur in the Marsh 
Paddock and in the southern portion of the Waterbird Sanctuary that provide connectivity 
across the floodplain toward a large expanse of saltmarsh and the Pambula River. 

Tables 10-16 provide general descriptions of frog habitat at each survey site, photo points 
looking north, south, east and west, a waypoint for spatial reference and a pooled list of frog 
species recorded during this study. 
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Table 10: General description of habitat, photo points and frog diversity of WBS1.  

SITE HABITAT DESCRIPTION PHOTO POINTS 

WBS1 hosts a range of frog habitats including the open 
water of the billabong characterised by banks of 
emergent Native Reed, Phragmites australis providing 
both mating and breeding habitat which is also likely to 
be subject to permanent water given stormwater runoff 
from adjoining residential areas. Native reed is then 
ecotonal with kikuyu dominated groundcover and a tree 
planting with various native species present such as 
Eucalyptus. Melaleucas, naturally regenerating. A 
pathway in the southern portion of the site is kept mown 
for safe pedestrian access. The threatened plant, 
Square Raspwort, Haloragis exalata subsp. exalata, is 
regenerating in the vicinity of the marker start post. 
 

North 

Easting 
756371.3784 
Northing 
5908751.41 
 
 
 
 
 
 
 

West East 

Frog diversity during this study 
Common Froglet, Crinia signifera 
Striped Marsh Frog, Limnodynastes peronii 
Spotted Grass Frog, Limnodynastes tasmaniensis 
Jervis Bay Tree Frog, Litoria jervisiensis 
Peron’s Tree Frog, Litoria peronii 
Verreaux’s Tree Frog, Litoria verreauxi 
 
 
 
 

South 
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Table 11: General description of habitat, photo points and frog diversity of WBS2.  

SITE HABITAT DESCRIPTION PHOTO POINTS 

WBS2 like WBS1 is located within the Waterbird 
Sanctuary. However, this site does not provide 
permanent water. A series of small, ephemeral soaks 
provide shallow ponds with some emerging aquatic flora 
such as Juncus sp. Tree plantings are located just 
outside of a 50m radius of the site marker, with the 
remainder of the site characterised by low grassland 
habitat. Some infestation of Blackberry were noted near 
the site marker. WBS2 provides temporary breeding 
opportunities (ie, after rain events), but also potential 
transitional habitat that provides important connectivity 
to other areas of the floodplain. There is however, 
besides the thick grass, no ground cover habitat such as 
logs, rocks and leaf littler. 

North 

 

Easting 
756268.0322 
Northing 
5908629.527 
 
 
 
 
 
 
 

West 

 

East 

 

Frog diversity during this study 
Common Froglet, Crinia signifera 
Striped Marsh Frog, Limnodynastes peronii 
Peron’s Tree Frog, Litoria peronii 
Verreaux’s Tree Frog, Litoria verreauxi 
 
 
 
 
 

South 
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Table 12: General description of habitat, photo points and frog diversity of TIPS. 

SITE HABITAT DESCRIPTION PHOTO POINTS 

TIPS is located at the western end of Tips Billabong. 
Similar in habitat attributes to WBS1, TIPS is much 
larger in area and appears to provide a mosaic of water 
depths. Larger areas of fringing vegetation flank the site, 
particularly in the areas between the Billabong and the 
Robert Smith Furnishings building. Native Reed, 
Phragmites australis provides the dominant vegetation, 
while mowed kikuyu grass flanks the southern portion of 
the survey site.  
 
 
 

North 

 

Easting 
755978.6412 
Northing 
5908596.656 
 
 
 
 
 
 
 

West East 

 

Frog diversity during this study 
Common Froglet, Crinia signifera 
Striped Marsh Frog, Limnodynastes peronii 
Ewing’s Tree Frog, Litoria ewingi 
Peron’s Tree Frog, Litoria peronii 
Verreaux’s Tree Frog, Litoria verreauxii 
Smooth Toadlet, Uperoleia lavieagata 
 
 
 
 

South 
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Table 13: General description of habitat, photo points and frog diversity of CORRIDOR. 

SITE HABITAT DESCRIPTION PHOTO POINTS 

CORRIDOR provides an important ephemeral link in the 
Panboola floodplain. This was demonstrated during this 
study whereby no frogs were present in the October 
surveys, but after heavy rainfall, the December survey 
revealed six frog species with amplexus observed.  
The site is similar in characteristics to WBS2 whereby a 
series of depressions provide ephemeral resources for 
both breeding and landscape connectivity.  However, a 
larger depression (~30m2) is also present where the 
most frog activity was observed during the December 
survey.  Various sedges and rushes are present and the 
site is surrounding by floodplain grassland. 
 

North 

 

Easting 
756078.8933 
Northing 
5908243.762 
 
 
 
 
 
 
 

West East 

 

Frog diversity during this study 
Common Froglet, Crinia signifera 
Striped Marsh Frog, Limnodynastes peronii 
Kererstein’s Tree Frog, Litoria dentata 
Ewing’s Tree Frog, Litoria ewingi 
Peron’s Tree Frog, Litoria peronii 
Verreaux’s Tree Frog, Litoria verreauxi 
 
 
 
 

South 
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Table 14: General description of habitat, photo points and frog diversity of RIPARIAN 

SITE HABITAT DESCRIPTION PHOTO POINTS 

RIPARIAN is characterised by Melaluecas along an 
estuarine section of the Pambula River. Melaleucas 
provide opportunity for refuge beneath loose bark and 
the site has a moderate cover of fallen timber. However, 
ground vegetation and leaf litter is compromised as frog 
habitat by the presence of the environmental weed 
Wandering Dew. The river appears saline with an 
absence of aquatic vegetation. Several large eucalypts 
occur on the western side of the river, which may 
provide hollows and potential refuge areas for tree frogs. 
 
 
 

North 

Easting 
755962.9619 
Northing 
5907791.621 
 
 
 
 
 
 
 

West East 

Frog diversity during this study 
Common Froglet, Crinia signifera 
Bibron’s Toadlet, Pseuphryne bibroni 
Just outside of site to the west - Spotted Grass Frog, 
Limnodynastes tasmaniensis 
 
 
 
 
 
 

South 
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Table 15: General description of habitat, photo points and frog diversity of SALTMARSH. 

SITE HABITAT DESCRIPTION PHOTO POINTS 

SALTMARSH provides an interface between estuarine 
and freshwater habitats with the presence of saltmarsh 
species, and to the north of the site marker, Native Reed 
beds.  
Small, pools of water influence by tidal movements were 
present in the October surveys. However, by the 
December surveys, large areas of fresh and brackish 
water were pooled and frog activity significantly 
increased. 
 
 
 
 

North 

Easting 
755962.9619 
Northing 
5907791.621 
 
 
 
 
 
 
 

West East 

Frog diversity during this study 
Common Froglet, Crinia signifera 
Eastern Banjo Frog, Limnodynastes dumerilii 
Striped Marsh Frog, Limnodynastes peronii 
Keferstein’s Tree Frog, Litoria dentata 
Peron’s Tree Frog, Litoria peronii 
Verreaux’s Tree Frog, Litoria verreauxi 
 
 
 
 

South 
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3.4 THREATENED FROGS 

No frog species listed under the schedules of the NSW Threatened Species Conservation 
Act 1995 or the Commonwealth Environment Protection and Biodiversity Conservation Act 
1999 were recorded during the study.  

Two threatened frog species have been previously recorded within a 10km radius of 
Panboola (Giant Burrowing Frog and Green and Golden Bell Frog) (Map 1, Appendix 1) 
(DECCW 2010a) and another two are known from other locations on the south coast (Heath 
Frog and Stuttering Frog) (DECCW 2010b). Given these factors, an evaluation of the 
potential for these threatened frogs to occur at Panboola is completed (Table 16). 
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Table 16: Assessment of the likelihood of threatened frog occurrence at Panboola.. 

Species Scientific Name Legal 
Status 

Habitat Recorded 
during 
survey 

Recorded 
previously 

within 
10kms of 
Panboola 

Potential 
habitat in 
the study 

area 

Likelihood 
of species 
occurring 

within 
study area 

Amphibians 

Giant Burrowing Frog Heleioporus 
australiacus 

V TSC 
V EPBC 
 

Found in heath and forest on a variety 
of soil types except those that are clay 
based and required 2nd or 3rd order 
stream for breeding purposes. 

No Yes No No 

Green and Golden Bell 
Frog 

Litoria aurea E TSC 
V EPBC 

Inhabits marshes, dams and stream-
sides, particularly those containing 
bulrushes (Typha spp.) or spikerushes 
(Eleocharis spp.) 

No Yes Yes Possible 

Heath Frog Litoria littlejohni V TSC 
V EPBC 
 

This species breeds in the upper 
reaches of permanent streams and in 
perched swamps. They are known to 
inhabit forest, coastal woodland and 
heath from 100 to 950 m above sea 
level. 

No No No No 

Stuttering Frog Mixophyes balbus E TSC 
V EPBC 
 

Found in rainforest and wet, tall open 
forest in the foothills and escarpment 
on the eastern side of the Great 
Dividing Range. 

No No No No 
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4 DISCUSSION 

4.1 SPECIES RICHNESS 

Frog species richness at Panboola during this study was considered high given that 17 
species of frog are known from within a 10km radius of the site, and that this study identified 
ten of these at Panboola and a new record for the locality, Smooth Toadlet. 

The record of Smooth Toadlet at Tips Billabong is the first within a 10km radius of Panboola. 
Habitat of this species is generally considered to be grassy areas within dry forests and 
woodlands (Robinson 1998; Tyler and Knight 2009)There are only two previously 
documented records for this species for the Bega Valley local government area within the 
NSW Atlas of Wildlife database administered by DECCW (DECCW 2010a). These are 
approximately 1km west of Wallagoot Lake south of Kalaru and 2kms south of Candelo. The 
record at Panboola provides additional information of relevance to the ecological knowledge 
and distribution of this species on the NSW far south coast. 

The rainfall that occurred preceding the December surveys (Table 2) is likely to be the 
greatest contributing factor to detecting the high species richness at Panboola. Additionally, 
four species of frog were detected during the December surveys that were not recorded in 
October (Eastern Banjo Frog, Kerfestein’s Tree Frog, Ewing’s Tree Frog and Bibron’s 
Toadlet). Cooler temperatures during the October survey may have influenced this, however, 
increased surface water is generally considered positively correlated within increased frog 
activity. 

4.2 NOTABLE ABSENCES 

Eight species of frog known from within a 10km radius were not recorded at Panboola during 
this study. These were the Giant Burrowing Frog, Haswell’s Froglet, Tyler’s Toadlet, Green 
and Golden Bell Frog, Blue Mountains Tree Frog, Eastern Dwarf Tree Frog, Lesueur’s Frog 
and Narrow-fringed Frog. The absence of each will now be discussed. 

4.2.1 Giant Burrowing Frog 

This species has endured a significant amount of research in recent years, likely a result of 
their threatened species status and their known presence within State Forests. The species 
is known to occur in a range of forest types on the coast and adjacent ranges including 
riparian and moist forests dry sclerophyll and woodlands. Individuals were thought to stay 
within the riparian areas in 1st and 2nd order streams where they are known to breed 
(Penman et al. 2004). However, recent radio tracking studies revealed that individuals spend 
the majority of the year (>95%) away from breeding sites (Penman et al. 2008a; Penman et 
al. 2005a; Penman et al. 2008b). They are not known to occur on floodplains such as those 
found at Panboola.  
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While attempts to model species distribution have predicted that most of the naturally 
vegetated areas of the far south coast may provide potential habitat for the species (Penman 
et al. 2005b), the species is known from only 38 locations (Penman et al. 2008b). To date, 
extensive surveys across the south coast have confirmed breeding in only one population 
referred to as the Broadwater population (comprising Broadwater State Forest and Nullica 
State Forest) (Penman et al. 2008b) which is located within the 10kms radius of Panboola 
and visible from Panboola.  

The Broadwater population lies on the boundary of Broadwater SF, Nullica SF and the 
northern section of Ben Boyd National Park (Penman et al. 2008b). The protection zone (630 
ha: 435 ha managed by Forests NSW, 195 ha by the National Parks and Wildlife Service, 
NPWS) incorporates all known breeding sites and the majority of the non-breeding records 
for the species in this location.  

Given these factors, Panboola does not provide suitable habitat for this species, nor is it 
likely that it ever did in the past.  

4.2.2 Haswell’s Froglet 

Haswell’s Froglet is known from wet and dry sclerophyll forests and heath particularly around 
water bodies such as creeks, ponds, dams and also ditches and roadside table drains 
(Robinson 1998; Tyler and Knight 2009). The species is also known from natural wetland 
areas. Previous records within the Bega Valley local government area show that this species 
has only been recorded in 14 locations with only one of these within 10kms of Panboola 
(DECCW 2010a). This record is located at the southern end of Merimbula Airport in dense 
Melaleuca scrub.  Given this previous habitat association and that with regenerating 
Melaleuca within the Waterbird Sanctuary, this species may still persist at Panboola but went 
undetected during this study. This may be associated with the absence of funnel and pitfall 
trapping during the study.  

4.2.3 Tyler’s Toadlet 

Tylers Toadlet is known from dry forest, shrubland and grassland environments, usually 
where areas are flooded periodically with rainwater such as low depressions (Robinson 
1998; Tyler and Knight 2009). The record near Panboola is also at the southern end of 
Merimbula Airport (DECCW 2010a), which as discussed for Haswell’s Froglet, is likely to be 
similar to habitats located within the Waterbird Sanctuary. 

This species has also been rarely recorded across the Bega Valley local government areas, 
with only 14 records known, most of these in the Bournda/Merimbula area, near Boydtown 
and Kiah as well as the southern end of Nadgee Nature Reserve near the Victorian border 
(DECCW 2010a). 

Given these factors, it is possible that this species may still persist at Panboola but went 
undetected during this study. Non-detection is possible due to the absence of Funnel and 



The Frog Diversity of Panboola. Report ER 201 

 

January 2011 25 

 

 

pitfall trapping during the study. These methods are known to capture this species who are 
renowned for non-detection during frog surveys, even where known populations occur.  

4.2.4 Green and Golden Bell Frog 

Green and Golden Bell Frogs have been found in a wide variety of environments and this 
has been attributed to its great ability to adapt to habitat that may have less than optimum 
characteristics. A number of individuals have been found living in areas of high disturbance, 
such as construction sites (eg, Homebush Bay Olympic Site). However, there are some 
basic elements of their ecology that must be present for the successful breeding of the 
species. These are breeding habitat, foraging habitat, winter refuge and movement corridors 
(DECC 2007; 2008; Goldingay and Lewis 1999; Hamer et al. 2002a; 2008; Hamer et al. 
2003; NPWS 1999). 

Green and Golden Bell Frog generally breeds in the summer months of January and 
February however males can be heard broadcasting their calls anywhere from August 
through to the end of the breeding season in February (DECC 2009). The females lay their 
eggs as a raft which then sinks to the bottom of the pond usually amongst vegetation. The 
size of the water body they like to breed in can vary from very large to slow flowing 
ephemeral streams. They have also shown great adaptability to man-made structure such as 
farm dams, drains, brick pits and quarries.  

This species prefers areas that contain flowering plants, grasses and other foliage where 
they will forage on a range of insects, smaller frogs and some plant material. Emergent 
tussocky vegetation such as bullrushes (Typha spp.) and spikerushes (Eleocharis spp.) offer 
protection from predators such as waterbirds and snakes but also provides ideal foraging 
habitat for the frogs to find food. During winter this species reduces foraging and breeding 
and often finds a secure refuge area to shelter from the winter. These can be piles of rubble 
or piles of wood. They do not appear to avoid areas that have been altered by humans 
(DECC 2008; NPWS 1999). They also require refuge areas for protection from predators 
and environmental catastrophe such as fire or flood.  

There are a number of records for this species close to Panboola, and a reintroduction trial 
also nearby (Daly et al. 2008) has had limited success.The variety of habitats present at 
Panboola suggests that this species could occur there. Open water bodies, Melaleuca 
thickets, extensive areas of emergent vegetation and connectivity to saltmarsh and estuarine 
areas, are all known habitats for the Green and Golden Bell Frog. If the species is present in 
surrounding locations, Green and Golden Bell Frog may colonise Panboola given that they 
are known to move long distances of up to 1km in a single night through suitable habitats 
(Hamer et al. 2008) .  

4.2.5 Blue Mountains Tree Frog 

The Blue Mountains Tree Frog occur in rocky creeks and stream beds with associated 
woodland and wet or dry forest (Robinson 1998; Tyler and Knight 2009). The single record 
within a 10km radius of Panboola is near Nethercote, with the remaining 65 locations across 
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the Bega Valley local government area primarily south and west of Eden and between 
Tathra and Bermagui in the Mumbulla Range (DECCW 2010a). 

It is unlikely that this species would occur at Panboola given the absence of suitable habitat. 
However, in heavy storm events, individuals may find their way to Panboola from time to 
time in floodwaters carried in the Pambula River.  

4.2.6 Eastern Dwarf Tree Frog 

Eastern Dwarf Tree Frog is usually found not far from water and most common where 
emergent vegetation is present such as Typha sp. (Robinson 1998; Tyler and Knight 2009) 
They are also commonly found around farm dams and sewerage ponds.  

This species has only been recorded at four locations within the Bega Valley local 
government area, with three of these being records from staff at NSW Forests within state 
forest and given the abundance of records further north in Eurobodalla and Shoalhaven local 
government areas, it is at the southern limit of its distribution and should be regarded as rare 
(DECCW 2010a). Despite the presence of potential habitat within Tips Billabong and the 
Waterbird Sanctuary, its rarity on the far south coast is likely to preclude it occurring there.   

4.2.7 Lesueur’s Frog 

Lesueur’s Frog occurs on stony creeks with flowing water where it can become quite 
common (Robinson 1998; Tyler and Knight 2009). It can also be found in adjoining areas 
where still water is present, however, these are usually within close proximity to flowing 
water. This species is found across the Bega Valley local government area and to date, has 
been recorded at 130 locations. Within 10kms of Panboola, records are known from along 
creeklines within Nullica State Forest near Nethercote.  

It is unlikely that this species would occur at Panboola given the absence of suitable habitat. 
However, in heavy storm events, individuals may find their way to Panboola from time to 
time in floodwaters carried in the Pambula River as was the case for one Lesueur’s Frog 
recorded on an anabranch of the Bega River near the old racecourse in 2007/08 (pers.obs).  

4.2.8 Narrow-fringed Frog 

The Narrow-fringed Frog occurs within riparian vegetation flanking flowing streams within 
forests (Robinson 1998; Tyler and Knight 2009). Within 10kms of Panboola, a single location 
is known approximately 1km north of Nethercote. Various other locations are known 
including South-east National Park and Wadbilliga National Park.  

Panboola is unlikely to provide habitat for this species as they are not known from 
floodplains, but rather, hilly forested country.  
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4.3 SPECIES ABUNDANCE 

Species abundance varied across the field surveys, particularly between the October and 
December survey. It is highly probable that this can be attributed to large-scale movements 
and breeding activity associated with the rainfall of more than 100mm in the seven days 
preceding the December survey period.  

During the December surveys, abundance predominantly showed a general increase in most 
species the closer the survey site was to the Pambula River. For example, large numbers of 
frogs were recorded in amplexus in the Marsh Paddock at CORRIDOR (where no frogs were 
previously recorded) and at the SALTMARSH site suggesting large-scale movements of 
frogs away from Tips Billabong and the Waterbird Sanctuary for most species. Conversely, 
and as other frog species decreased, other species became more abundant at the Waterbird 
Sanctuary. At WBS1, Peron’s Tree Frog abundance increased and Spotted Grass Frog was 
recorded for the first time in moderate numbers.  

Some species appeared to disappear at the time of the December survey. For example, 
Striped Marsh Frog were very common at Waterbird Sancturary (WBS1) in the two October 
surveys, yet at the time of the December survey, none were recorded. Significant increases 
of this species were not noticed at other surveys sites, so there is a level of uncertainty as to 
where these individuals were. 

Major shifts in abundance of frogs after heavy rain confirm that particular areas of Panboola 
such as CORRIDOR, should not be underestimated for their ability to provide important frog 
habitat and connectivity across the floodplain. 

4.4 POTENTIAL HABITAT ASSOCIATIONS 

While this study was only relatively short in length, some species of frog were only recorded 
in one location or within one habitat type. Habitat associations are common in many fauna 
species (Hunter and Gillespie 1999; Lane et al. 2007; Lunney and Barker 1986; Mazerolle 
2001; Sass and Swan 2009), and particularly low dispersal, low vagility fauna such as 
reptiles and frogs. Eastern Banjo Frog was only recorded within the upper reaches of 
SALTMARSH, Smooth Toadlet only within the extensive Native Reed beds of TIPS and 
Bibron’s Toadlet only within the Melaleuca forest of RIPARIAN. 

Some frog species were recorded at all, or most of the survey sites during this study which 
may suggest that they are habitat generalists or specialists depending on the species and 
the survey site. This is likely to be true for the Common Froglet, which was recorded at every 
survey site and is generally widespread distribution across its known range suggest that it is 
a habitat generalist. This could also be said for the Striped Marsh Frog, which was recorded 
at all survey sites with the exception of the RIPARIAN. However, both Peron’s Tree Frog and 
Verreaux’s Tree Frog was recorded at all survey sites with the exception of the RIPARIAN. 
This association conflicts with previous studies such as Healey et. al (1997) which found 
Peron’s Tree Frog restricted to waterbodies containing standing timber. ,  
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At this stage, it is too early to consider that these species may only occur within these habitat 
types at Panboola. However, their presence in these habitats provides important baseline 
data that can form the basis of future surveys or observations and assist in determining 
whether such habitat associations do occur. 

4.5 POTENTIAL THREATS 

While this study did not test for the presence of chytrid fungus (Batrachochytrium 
dendrobatidis), there is some past evidence to suggest that this pathogen is present in at 
least some parts of Panboola (George Malolakis, DECCW, pers.com., September 2010).  
Infection by chytrid fungus is listed as a Key Threatening Process to amphibians in general 
under both the NSW Threatened Species Conservation Act 1995 and the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999 (DECCW 2010b). It is also 
known to be responsible for the degradation of many frog populations, including the Green 
and Golden Bell Frog (Berger et al. 1999; DECC 2005; 2007; NPWS 1999; 2003; Osborne et 
al. 1996; Wassens and Mullins 2001) which as discussed, Panboola supports potential 
habitat for.  

Another key threatening process relevant to frogs is predation by the introduced Mosquito 
fish (Gambusia holbrooki) (DECCW 2010b). Large numbers of this species were recorded 
within a small depression adjacent to the tool shed (Aimee Curtis, pers.com, November 
2010) and their identity confirmed by NSW Fisheries personnel. This species is regarded as 
an aggressive predator and their presence has been linked to the decline of numerous 
threatened frog species including Green and Golden Bell Frog (Hamer et al. 2002b). This 
may offer some explanation as to the lack of Green and Golden Bell Frog at Panboola. 

Not listed as a key threatening process, but nonetheless, very relevant to the integrity of the 
frog communities at Panboola, is the introduction of non-endemic frog fauna. Frogs have a 
tendency to find their way into fresh produce, soil and landscaping material and garden 
plants and therefore, find themselves transported across Australia. On many occasions, 
these frogs have been released at the local creek or wetland by the obliging captor who has 
only good intentions. There are a number of examples of non-endemic frogs becoming 
established at locations across Australia and out competing local frog fauna. The 
establishment of the Eastern Dwarf Tree Frog in Melbourne is one recent example (see 
http://www.vic.waterwatch.org.au/file/inform/Eastern%20dwarf%20tree%20frog.pdf).  
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5 RECOMMENDATIONS 
Based on the results of this study, EnviroKey provide the following recommendations to 
maintain and improve the frog populations at Panboola. 

1. Future planting or habitat creation projects at Panboola should have regard to the 
document  ‘Best Practice Guidelines: Green and Golden Bell Frog Habitat’ (DECC 
2008). This document is provided in Appendix 2. 

2. Habitat creation at Panboola should also consider the use of artificial microhabitat. In 
particular, flat slabs of timber, fence posts or railway sleepers, provide significant 
areas of refuge habitat for frogs, and provide an additional benefit in becoming a 
searchable area during frog monitoring surveys. 

3. Ongoing frog surveys should be conducted to review the current status of frog 
populations at Panboola. It is recommended that at least one survey be conducted 
each year, preferably between late November and early February, and preferably 
after a rain event. For any frog survey, protocols for disease control in frogs should 
be implemented at all times (NPWS 2001). 

4. Current maintenance activities make no consideration of the protocols for disease 
control in frogs. Given that Panboola is characterised by a high level of frog diversity, 
investigations should be initiated to evaluate if and how these protocols could be 
incorporated into daily operations involving machinery and persons. This document is 
provided in Appendix 3.  

5. It would appear that current procedures involve the ‘slashing’ of pathways to facilitate 
safe pedestrian access. It is recommended, that protocols be developed to avoid or 
minimise potential impacts to juvenile and adult frogs during peak periods of activity 
after rain events and breeding.  

6. Where Melelauca is regenerating in the Waterbird Sanctuary, this should be 
encouraged to connect with the native reed (Phragmites) to provide important winter 
frog habitat (refuge) that is not separated by short kikuyu where frogs can be easily 
predated upon. 

7. The inclusion of interpretative signs highlighting the frog populations of Panboola 
complete with photos and descriptions should be encouraged. In particular, these 
signs should also provide information on threats to frogs and how members of the 
community can help in frog conservation, even in their own backyard. 

8. To ensure the integrity of Panboola as a wetland system that supports a high 
diversity of frog species, an educational program should be considered that targets 
fresh produce suppliers, nurseries and landscape supplies about releasing frogs they 
find within their goods and the potential harm this activity poses to the endemic frog 
fauna of Panboola. WIRES personnel are appropriately licensed and authorized to 
collect frogs from these persons and businesses.  
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APPENDIX 1 – MAPPING 
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APPENDIX 2 – BEST PRACTICE GUIDELINES FOR GREEN AND 
GOLDEN BELL FROG HABITAT CREATION 
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1 Introduction 
The green and golden bell frog is an endangered species which needs careful management to ensure its 
survival. It has specific habitat needs throughout its life cycle. This document informs people of ways in which 
they can create and maintain bell frog habitat in their gardens or on land they own or manage.

Presently, the green and golden bell frog occurs in only 43 areas throughout NSW. Find out if these frogs live 
in your area before implementing any of the suggested techniques in this guideline. See sections 3.1 and 4 
for more information.

This guideline will help:

homeowners who would like to create green and golden bell frog habitat in their garden •

farmers and other rural property owners who would like to adapt a farm dam and its surroundings to  •
benefit the frog

managers of industrial sites or business premises who wish to enhance parts of their site to benefit the  •
local green and golden bell frog population

councils and other organisations that wish to enhance or provide green and golden bell frog habitat in  •
areas they manage.

1

Figure 1: Green and golden bell frogs often bask in the sun
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2 About the green and golden bell frog and its 
habitat requirements

2.1    About the green and golden  
           bell frog 
The green and golden bell frog is mostly green in 
colour, with patches of brown, a gold stripe running 
along the side and blue colour on the inside of the 
thighs. Tadpoles are dark grey-brown, with a pinkish 
tinge on the underside. Males rarely exceed 8 cm in 
length, whilst females grow to approximately 10 cm 
in length. 

The frogs are usually located in and around water 
bodies such as wetlands, lakes and dams, and often 
on sites which humans have disturbed such as 
abandoned quarries. Their preferred habitats always 
contain plenty of vegetation in and around water. 

Their diet typically consists of beetles, ants, spiders, 
crickets and smaller frogs, including the young of 
their own species. 

Males call while floating in the water to attract 
females. Their call is a long sound followed by a 
medium sound, then two short sounds (brrrrrrk-
brrrrk-brrk-brrk). The frogs normally breed during 
spring and summer. Tadpoles take about 10–12 
weeks to turn into frogs. For more information on 
the lifecycle of the green and golden bell frog, see 
www.threatenedspecies.environment.nsw.gov.au/
tsprofile/profile.aspx?id=10483. 

2.2    Distribution and abundance
The green and golden bell frog was once very common and was regularly found in residential gardens, 
around farms and on commercial and industrial properties across much of south eastern Australia.

The frog has disappeared from most of its former range. There are only about 40 isolated remnant 
populations left scattered across the coastal parts of NSW (Figure 4).

The green and golden bell frog is listed as endangered in the NSW Threatened Species Conservation Act 1995 
(TSC Act) and the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

Reasons for the disappearance and overall general decline in the species are thought to include:

loss of habitat •

disease (frog chytrid fungus) •

introduced fish (e.g. plague minnow ( • Gambusia holbrooki) and carp (Cyprinus carpio), which eat the eggs, 
tadpoles and hatchlings)
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Figure 2: Green and golden bell frog tadpoles

Figure 3: Juvenile green and golden bell frogs



3Green and golden bell frog habitat

cane toads ( • Bufo marinus) and other introduced 
animals which prey on the frog or compete 
with it for habitat.

The above factors are thought to be working 
together to bring about the frog’s overall decline. 
More information on predators and threats is given 
in section 6.2.

The green and golden bell frog can colonise, use 
and survive in a wide range of habitats, including 
highly modified sites such as disused industrial 
areas. The frog requires different habitat during 
different parts of its life cycle, including habitat for:

breeding  •

foraging  •

refuge  •

movement. •

Obviously, not all projects will be able to provide 
habitats to meet all the needs of the frog’s life 
cycle. There will often be restrictions on how much room can be made available and what type of habitat can 
be provided. However, all attempts should be made to at least provide some habitat for breeding, foraging, 
refuge and movement. Those with larger landholdings such as rural landowners, businesses or councils, 
might be able to include all habitat components on a particular site or ensure areas of habitat are connected.

2.3    Breeding habitat
The green and golden bell frog successfully breeds 
in and around a wide variety of water bodies. These 
range in size from large freshwater and estuarine 
lakes to small temporary pools and depressions.

The species has been recorded in coastal swamps, 
marshes, dune swales, lagoons, lakes and other 
estuary wetlands as well as around riverine 
floodplain wetlands, billabongs and ponds in slow 
flowing or non-perennial streams.

Constructed water bodies such as stormwater 
detention basins, farm dams, areas bunded by 
earthworks and by road or rail structures, drains, 

ditches and other excavated areas that can capture water such as quarries and brick pits have been used as 
breeding habitat. Smaller or less obvious structures have also been used, such as water tanks, bunded safety areas 
surrounding industrial chemical storage areas, wells, irrigation pits, water troughs, laundry tubs and old bath tubs.

2.4 Foraging habitat 

Green and golden bell frogs’ preferred foraging areas generally contain flowering plants, grasses and foliage. Plants 
that form tussocks provide foraging habitat and shelter. This vegetation may be near breeding habitat sites or some 
considerable distance away. Section 5.1 provides more details on appropriate vegetation for foraging habitat. 

Figure 4: Former and current distribution of green and 
golden bell frogs
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Figure 5: Bell frog breeding area, Kooragang Island
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2.5 Refuge habitat 
Refuge habitat contains areas in which the frog 
can escape from dangers such as predation or 
fire, and can retreat to avoid climatic extremes 
for short periods. Refuge habitat can also include 
sites where individuals might hide over winter and 
spend extended periods during cooler months in an 
inactive state.

The frog may also be found at times amongst 
human refuse including dumped building materials 
that substitute for natural shelter. These can include 
piles of sheet iron, fibro, concrete and bricks.

When unfavourable conditions occur, these shelter 
sites may be occupied by many green and golden 
bell frogs.

2.6 Connectivity habitat 
Connectivity habitat enables frogs to move 
between different areas of habitat at different times 
of the year. It also allows for interaction between 
frogs from different populations so populations can 
adapt and survive.

Connectivity habitat generally includes:

wet areas such as river banks or wetlands •

drainage lines •

stormwater culverts •

swales •

periodically damp areas •

connecting or partially connecting areas of  •
vegetation the frog prefers

easements •

laneways •

grassy open areas that do not restrict movement. •
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Figure 6: Created pond with foraging and refuge habitat

Figure 7: Connectivity habitat, including wetlands, 
vegetation and grassy areas
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3 Implementing a green and golden bell frog 
habitat project 

Governments, residents, community groups and 
businesses throughout NSW are working together 
to create or enhance habitat for the frog. Providing 
extra habitat may help to boost the numbers of the 
species. 

The Department of Environment and Climate 
Change (DECC) has developed population 
management plans for some important bell frog 
populations in NSW. These plans identify actions 
that can be undertaken in different locations to help 
the frog survive. For further information on these 
plans, contact DECC’s Environment Line on 131 555 
or write to the Green and Golden Bell Frog Recovery 
Plan Coordinator, Biodiversity Conservation Section, 
DECC, PO Box 1967, Hurstville, NSW 2220. 

3.1 How to find out if there is a population or suitable habitat nearby 
To find out if there are green and golden bell frogs in your area:

see section 4 of this guideline •

refer to DECC’s Wildlife Atlas – see http://wildlifeatlas.nationalparks.nsw.gov.au/wildlifeatlas/watlas.jsp •

phone DECC’s Environment Line on 131 555 •

contact your local council  •

conduct a mini survey – in spring or summer, during or just after rain, listen for the males calling at the  •
nearest wetland.

To find out if there is suitable habitat nearby:

contact DECC’s Environment Line on 131 555, or your local council, as they may have vegetation mapping  •
available for your area

see section 2 of these guidelines. •

3.2 Plan the project 
Before planning your green and golden bell frog project, it might be helpful to educate yourself about the 
frog’s habits and habitat. You can read these guidelines, visit Sydney Olympic Park or other sites where green 
and golden bell frog habitat have been constructed, and consult the following websites:

www.threatenedspecies.environment.nsw.gov.au/tsprofile/profile.aspx?id=10483 •

www.environment.nsw.gov.au/resources/nature/hyprfrog.pdf. •

Next, work out what components of green and golden bell frog habitat already exist on land you own or 
manage, or what components need to be created.
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Figure 8: Green and golden bell frog
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Think about what organisations can work with you on your project. Contact your local council, and search 
online for local environmental and community groups who may be interested in supporting your project. Also, 
read the next section of these guidelines. Neighbours or local businesses may be interested in helping.

When deciding how much money to spend on your project, consider applying for additional funds. See 
‘Funding’ below.

Prepare a project timeline. Your local council may be able to help you with this.

3.3 Seek approvals
If you do not own or manage the land in question, ensure you have the permission of the landowner or 
manager before starting any work.

Check with your local council and DECC that what you propose to do conforms with environmental standards 
and legislation. For example, under your council’s zoning scheme, installation of ponds may require a 
development application to be submitted and fencing to be erected to conform with safety requirements.

You may also need to obtain a licence from DECC when working within threatened species habitat or within 
an endangered ecological community. This will ensure that the creation of habitat for the green and golden 
bell frog does not harm the habitat of another threatened species. See www.environment.nsw.gov.au/
wildlifelicences/ScientificResearchLicences.htm for more information or phone DECC’s Wildlife Licensing Unit 
on (02) 9585 6540. 

3.4 Funding 
You may need to apply for funding to carry out your project.

Grants may be available from:

Caring for our Country (formally Natural Heritage Trust) – www.nrm.gov.au/funding/index.html  •

Environmental Trust – www.environment.nsw.gov.au/grants/envtrust.htm  •

Threatened Species Network – www.wwf.org.au/ourwork/species/tsngrants/  •

your local catchment management authority •

philanthropic organisations •

Grants Link – www.grantslink.gov.au/Info.aspx?NodeID=8.  •
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4 Ways in which different people can help 
Several groups of people can get together to create 
green and golden bell frog habitat. They include:

residents in urban areas •

rural landowners •

business and industrial site managers •

councils and other government departments.  •

4.1 Residents 
Presently, the green and golden bell frog is 
known to exist in the following residential areas: 
Arncliffe, Avoca, Bombo, Davistown, Greenacre, 
Hammondville, Hexham, Kurnell, Merrylands, 
Minnamurra, Mt Druitt, North Ryde, North Wyong, 
Port Macquarie, Riverstone, Rosebery, St Marys 
and Woonona. 

In some of these highly urbanised areas, the frogs 
may use habitat available in nearby wetlands but also spend part of their life cycle in residential gardens 
(Figure 10). If several residents provide a small amount of breeding or foraging habitat on their property, there 
will be a mosaic of habitat for the frog to occupy across a larger area.
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Figure 9: Green and golden bell frogs have successfully 
bred in this pond in Riverstone, which is made from an 
inflatable wadding pool

Figure 10: Example of residential bell frog habitat
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Checklist for suburban residents

 Plant some frog-friendly vegetation, preferably around a pond or wet area (see section 5.1).

 Build an above-ground pond for the frog (see section 5.2).

 Keep habitat areas free of weeds and chemicals.

 Keep your pet away from frog habitat areas.

 Read the short brochure, Protecting and restoring green and golden bell frog habitat, available on  
www.environment.nsw.gov.au/threatenedspecies.

 Report any observations of frogs to the NSW Wildlife Atlas online  
www.wildlifeatlas.nationalparks.nsw.gov.au/wildlifeatlas/watlas.jsp) or report them to  
DECC online at www.environment.nsw.gov.au/surveys/BellFrogOnlineForm2.htm or by phoning  
Environment Line on 131 555.

4.2 Rural landowners 
Presently, the green and golden bell frog is known 
to exist in the following rural areas: south-east of 
Grafton, South West Rocks, Clybucca, Crescent 
Head and Hat Head, north of Port Macquarie, 
east of Bulahdelah and near Myall Lakes, south 
of Nelson Bay, Moffat’s Swamp near Raymond 
Terrace, areas around Maitland, Cessnock and Kurri 
Kurri, near Jerry’s Plains and near Muswellbrook, 
Hexham, North Wyong, Bungendore, Captains Flat 
and Carwoola in the southern highlands, lower 
Crookhaven–Shoalhaven River, Greenwell Point, 
Jervis Bay, Lake Conjola, Durras Lake, Sussex Inlet, 
Moruya Heads, Merimbula, Tanja and Cobargo. 

Checklist for rural landholders

 Fence off part or all of a dam from stock so fringing vegetation can grow and edges are not trampled.

 Landscape a dam with rocks, logs and water plants like rushes and sedges.

 Plant tussock vegetation in clumps above the dam rim.

 Allow a grassy area to remain ungrazed.

 Make a water hole section of a non-perennial creek or a billabong frog-friendly by following the advice in 
sections 5.1 and 5.2.

 Remove introduced fish and do not stock fish in a frog habitat dam. 

 Limit the use of farm chemicals near habitat areas.

 Re-create a riparian zone along creeks and provide off-stream watering points where possible.

 Protect wetland areas from trampling and grazing, and reconsider drainage works that alter or restrict 
flows to these areas.

 Report sightings of any frogs seen on-site to the NSW Wildlife Atlas online  
(www.wildlifeatlas.nationalparks.nsw.gov.au/wildlifeatlas/watlas.jsp)  
or report them to DECC online at www.environment.nsw.gov.au/surveys/BellFrogOnlineForm2.htm  
or by phoning Environment Line on 131 555.
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Figure 11: A farm dam in Kioloa providing green and 
golden bell frog habitat features
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Most rural properties have stock watering or irrigation dams that could provide habitat for the green and 
golden bell frog (Figure 12). They might also have stream channels and other floodplain features that 
sometimes hold water or become boggy. Coastal rural properties may have remnant areas of coastal wetland. 
All these features can provide habitat for the green and golden bell frog with some minor landscaping or 
changed management practices. See the rural landowner checklist.

Figure 12: Example of rural bell frog habitat
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4.3 Industry and business  
The green and golden bell frog is known to 
exist in the following industrial areas: Arncliffe, 
Greenacre, Kooragang Island, Port Kembla, Kurnell, 
Homebush Bay, Camellia, Rosebery, Botany.

Industrial or business premises are often located 
on sites that are poorly drained or may have been 
wetland areas (Figure 13). Consequently, quite a few 
industrial sites are located near remnant green and 
golden bell frog populations.

Checklist for industrial and business premises

 Create frog habitat on unused parts of the site by creating a pond or incorporating foraging or refuge 
habitat (sections 2.4 and 2.5).

 Plant frog-friendly plants that create shelter or foraging habitat, or allow frogs to move from place to 
place along site boundaries.

 When considering changes or new developments on a site, attempt to provide or retain frog habitat.

 Plan mowing and slashing activities to avoid areas with sedges and rushes, or near breeding habitat. 

 Avoid moving logs, rocks or established rubbish piles during winter months (April–August). This is when 
green and golden bell frogs are in their inactive state and especially sensitive to disturbance.

 Amend site management plans to include ways to help or protect frogs on-site.

 Develop a reporting mechanism for any frogs observed on the site by staff and send these reports to 
the NSW Wildlife Atlas online (www.wildlifeatlas.nationalparks.nsw.gov.au/wildlifeatlas/watlas.jsp) or 
report them to DECC online at www.environment.nsw.gov.au/surveys/BellFrogOnlineForm2.htm or by 
phoning Environment Line on 131 555.

4.4 Other organisations 

Councils and state government departments
Land in public ownership and under the control of 
a council or a state government department often 
includes: 

    strips of land along streams, canals or drains •

    corridors along powerlines, pipelines, railway  •
lines or roadways

    flood mitigation, drainage and detention  •
features.

All these features could be enhanced to provide 
habitat features for the green and golden bell 
frog and provide connectivity between remaining 
populations (Figure 15). 
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Figure 13: Bell frog habitat in a detention basin adjacent to 
a waste facility, Port Kembla
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Figure 14: Bell frog habitat in rock platform seep pools, Bass 
Point
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Figure 15: Bell frog habitat integrated across a variety of land uses
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Golf courses
Golf courses often have:

 water hazards that can be colonised by the frog •

 extensive grassy areas that provide excellent foraging habitat •

 areas that can link habitat in urbanised areas. •

Golf course managers could restrict the use of chemicals in water features and mow areas in stages to  
benefit frogs.

Sewage treatment plants (STPs)
Target sites: Tura Beach STP, Durras Lake water treatment facility, Holsworthy STP, Cox’s Creek Reserve (old 
STP site), Warwick Farm (old STP site), Sussex Inlet STP, Shoalhaven Heads STP, Shellharbour (Blacks Beach) 
STP, Nth Cronulla (Kurnell) STP, Bayswater Power Station (STP).

STPs or old STPs are often colonised by green and golden bell frogs. So far, it is unknown why bell frogs are 
found at such sites. It could be water quality or the reliable water supply that is helping the frog to survive. 
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Checklist

Councils
Include construction of green and golden bell frog habitat as an ameliorative or precautionary measure 
for developments near existing habitat.

Create or enhance habitat in or near detention and drainage easements.

Modify Water Sensitive Urban Design features in new developments to include green and golden bell 
frog habitat features.

Train staff in green and golden bell frog habitat management. 

Develop habitat features to enhance key population areas. 

Plan mowing and slashing activities to avoid areas with sedges and rushes, or near breeding habitat.

Avoid moving logs, rocks or established rubbish piles during winter months (April–August). This is when 
green and golden bell frogs are in their inactive state and especially sensitive to disturbance. 

Golf courses
Enhance fairway water features to include plants that are part of green and golden bell frog habitat 
(section 5.1).

Manage golf course chemical use, such as herbicides, pesticides and fertilisers, to avoid green and 
golden bell frog habitat and impacts on water quality.

Plan mowing and slashing activities to avoid areas with sedges and rushes, or near breeding habitat.

Avoid moving logs, rocks or established rubbish piles during winter months (April–August). This is when 
green and golden bell frogs are in their inactive state and especially sensitive to disturbance. 

Sewage treatment plants 
Develop a management strategy for the frog at sewage treatment plants near green and golden bell 
frog populations.

Provide habitat features as part of sewage treatment plant landscapes and gardens (sections 5.1 and 5.2).

All organisations 
Alert staff to be vigilant for the frog on-site and report observations to the NSW Wildlife Atlas online  
(www.wildlifeatlas.nationalparks.nsw.gov.au/wildlifeatlas/watlas.jsp) or report them to  
DECC online at www.environment.nsw.gov.au/surveys/BellFrogOnlineForm2.htm or by phoning  
Environment Line on 131 555.
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5 Creating habitat 
The main components of any green and golden bell frog habitat are appropriate vegetation and a pond.

5.1 Suitable habitat plants
Plants should be planted around water bodies, placed in water bodies when appropriate (e.g. reeds), and 
dispersed over the site.

Suitable and unsuitable plant species for the frog are listed below:

Grasses and grass-like plants to be planted near the breeding pond 
Common name   Scientific name
Red leg grass    (Bothriochloa macra)   
Windmill grass    (Chloris truncata)    
Wallaby grass    (Danthonia caespitosa)   
Wallaby grass    (Danthonia linkii)    
Blue flax lilly    (Dianella caerulea)   
Mauve flax lilly    (Dianella revoluta)   
Tasmanian flax lilly  (Dianella tasmanica)   
Long lovegrass   (Eragrostis elongata)  
Blady grass    (Imperata cylindrica)   
Spiny mat rush    (Lomandra longifolia)   
Weeping grass    (Microlaena stipoides)   
Water couch   (Paspalum distichum)    
Swamp foxtail    (Pennisetum alopecuroides)  
Large tussock grass   (Poa labillardieri)    
Snow grass    (Poa siebriana)    
Kangaroo grass   (Themeda australis)   

Ph
ot

o:
 N

. I
zq

ui
er

do

Figure 16: Spiny mat rush (Lomandra longifolia) is an ideal 
habitat plant for the green and golden bell frog as it forms 
tussocks in which the frog can shelter
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Figure 17: Vegetation that emerges from water bodies 
provides habitat for green and golden bell frogs to bask 
and escape predators
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Wetland plants to be planted in the water body 
Carex appresa    Cotula coronoipifolia
Carex fasicularis    Eleocharis acuta
Gahnia siebriana    Lepironia articulata
Crinum pedunculatum   Philydrum lanuginosum
Isolepis nodosa    Schoenoplectus mucronatus
Juncus krausii    Schoenoplectus validus
Juncus usitatus    Sueda australis
Phragmites australis   Triglochlin procerum
Restio tetraphyllus   Triglochlin striata
Bolboschoenus fluviatillis   Schoenoplectus vallidus
Alisma plantago aquatica  Baumea articulata
Amphbromus neesi   Carex appressa
Baumea articulata   Eleocharis sphacelata
Baumea rubiginosa   Isolepis nodosa 
Bolboschoenus caldwelii   Juncus usitatus.

It is better to plant local native species from the list above than species exotic to your area. For advice on local 
endemic species, contact your local DECC Parks and Wildlife office, catchment management authority or 
council.

Never plant Juncus acutus, Typha sp. or Cortaderia selloana (Pampas grass) as these species are noxious weeds, 
and threaten other endangered plants and animals as well as the green and golden bell frog.

When creating foraging habitat, it is a good idea to plant relatively low plants including groundcovers, 
grasses and sedges across the site, and plant taller aquatic plants near water or periodically wet areas. If you 
can, include plants that form tussocks for shelter, such as such as Lomandra and Dianella species. As these 
attractive plants are often used for landscaping, they are easily found in neighbourhood nurseries.

5.2 Building a pond
Green and golden bell frogs will use a wide variety of water bodies as habitat.

Different options for ponds include:

those with a clay base •

prefabricated ponds •

those made with pond liners •

above ground plastic swimming pools or concrete troughs •

ponds made out of old bath tubs, plastic tubs or laundry tubs. •

A pond previously used for fish can be converted into a frog pond if fish and spawn are removed. Make sure 
you drain and dry out any pond that has previously been used for fish. Refill the pond and develop the frog 
habitat features described in sections 5.1 and 5.2.

A green and golden bell frog pond can be constructed anywhere, from backyards to industrial premises. 
Ponds should be raised above the ground, as they can exclude ground frogs which may compete with, 
or prey on, bell frog eggs and tadpoles. While bell frogs may use in-ground ponds, breeding may not be 
successful if ground frogs are present. A pond should have sides at least 35 cm above ground level and 
preferably a lip that turns outwards. An inward-turning lip may prevent frogs from getting out of the water 
and cause them to drown. 
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Ponds should also be:

relatively shallow (no more than a metre in depth  •
at maximum) but varying in depth to allow for 
different growth stages 

still or, at most, very slow flowing •

ephemeral or permanent (ideally either  •
periodically drying out or with fluctuating water 
depth – a permanent water body with associated 
ephemeral depressions that periodically hold 
water is likely to be an ideal combination)

near a range of preferred vegetation such as  •
clumps of sedges and rushes, away from trees 
(as many trees shed leaves which are poisonous 
to green and golden bell frogs) and in a sunny 
position without heavy shading, to allow frogs to 
bask in the sun

free of exotic fish such as carp and plague  •
minnow

characterised by having both emergent and  •
submerged aquatic plants which provide food 
and shelter for tadpoles, and encourage aquatic 
insects on which the frog can feed

surrounded by rock piles or logs on which the  •
frog can bask and in which the frog can hide.

If you have a fish pond, drain and dry out the pond 
and place your fish in an indoor aquarium. Refill the 
pond.

Contact your local council before constructing your 
pond to find out if there are any local regulations 
you must comply with.

Remember that it is illegal to move 
frogs or tadpoles. The frogs will find 
you. Green and golden bell frogs are 
able to move considerable distances 
and can find new ponds on their own. 
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Figure 18: Raised pond with out-turning lip at Sydney 
Olympic Park

Figure 19: Inground pond with emergent, submergent and 
surrounding vegetation
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5.3 Fencing, underpasses and other 
habitat features 

When creating foraging habitat in urban 
settings, ground level lighting and compost piles 
help to attract insects on which the frog feeds.

Features that can be implemented to create or  
improve refuge habitat include:

dense tussock forming vegetation  •

deep fissures and earth cracks in mud •

underground holes and burrows •

rotting logs with hollows •

logs embedded in the earth or piles of timber •

rock piles. •

When creating connectivity habitat, underpasses 
or other ways to enable frogs to cross busy roads  
may have to be constructed. Viaducts, culverts and 
openings under retaining walls, buildings or roads 
could be used. 

Frog fencing may need to be installed to direct 
the movement of frogs away from busy roads or 
towards underpasses to allow them to move safely 
between habitats.

A frog fence can be made of any durable material 
but will need to have a roof and lip or curve to 
prevent frogs climbing over it. The fence will need 
to be at least one metre high so frogs cannot jump 
over it. There should also not be any vegetation 
within a metre of the fence to prevent frogs hopping 
from plants over the fence. 

Several different styles of fencing include:

 curved metal posts embedded into the ground  •
with the curve facing the frogs’ habitat. Shade 
cloth is attached from the curve edge to the 
ground and can be dug in up to 20 cm deep 
to help prevent frogs burrowing under it and 
escaping. 

 recycled plastic planks and posts with a metal  •
hood.

Underpasses should be considered in any new 
residential or industrial development and when 
constructing new roads.
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Figure 20: An example of a frog-proof fence against an 
existing cyclone fence at the Kurnell Desalination Plant
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Figure 21: Stormwater dish drain, Davistown
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The frog is highly mobile, may use different habitat 
components from time to time and, where these are 
some distance apart, will need to be able to move 
between them. Consider constructing vegetation 
corridors between different habitat areas. Encourage 
your neighbours, whether they are residents, 
industry or government, to create connecting 
habitat through nature strips, drains and swales 
(Figure 21).

Chemicals such as insecticides should never be used 
on habitat sites.
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Figure 22: This rock pile provides a refuge habitat where 
green and golden bell frogs can safely spend the winter in 
an inactive state
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6 Managing existing 
habitat

Things that can be done to enhance existing habitat 
include:

weed control  •

native plant control  •

pest control  •

improving water quality  •

fire management •

monitoring. •

6.1 Vegetation management
Your local council may be able to help you with 
vegetation management. They may operate a 
bushcare program that could help you establish a 
group to look after green and golden bell frog habitat. 
You may also be able to attend workshops and learn 
about bush regeneration techniques.

Weed control
Weed control should be done during the cooler months (April–August) when the frogs are less active. 

Spraying with herbicide should not be undertaken on any frog habitat. Instead, accepted bush regeneration 
techniques should be used including:

hand-pulling small soft plants such as many annual weeds, for example, fleabane ( • Conza canadensis), milk 
thistle (Silybum marianum) and grasses; and the seedlings of privet (Ligustrum ovalifolium), camphor laurel 
(Cinnamomum camphora) or lantana (Lantana camara)

inserting a knife into the ground near the plant and cutting around the root for plants with rhizomes or  •
long tap roots, for example, asparagus fern (Asparagus aethiopicus) and some grasses

scraping the stem of vines and scramblers, for example, Japanese honeysuckle ( • Lonicera japonica) and 
morning glory (Ipomoea cairica), and plants with extensive root systems, for example, ochna (Ochna 
serrulata) and camphor laurel, with a knife and applying herbicide to the length of the scrape

cutting small woody weeds as near to ground level as possible and applying herbicide within 20 seconds  •
to the cut, for plants with stems less than 5 centimetres in diameter, for example, lantana, privet and cassia 
(Senna bicapsularis)

‘frilling’ large woody weeds with stems greater than 5 cm in diameter, for example, privet, camphor  •
laurel, coral tree (Erythrina crista-galli), by making a cut with a chisel at the base of the plant and applying 
herbicide into the gap immediately. Continuing in a circle round the trunk, repeat the ‘cut and poison’ 
technique at five centimetre intervals. Alternatively, a drill can be used to bore holes in the trunk and fill 
them with poison every five centimetres round the base.
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Figure 23: Hand removal of a spiny rush (Juncus acutus) 
seedling
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The leaves and stems of some plant species can remain on-site in small piles to decompose. Other species such 
as lantana and many vines can re-sprout if left on the ground. To prevent this happening, create a raft or base of 
branches, palm fronds, fallen timber or rocks and stack small piles of weeds on top. These piles can then also act 
as shelter for many animal species.  

Any fruit or seeds should be removed from plants and placed in bags which should then be emptied into 
council ‘green bins’ for removal. Vines that sprout tubers, such as madeira vine (Anredera cordifolia), and those 
with bulbs such as asparagus fern, should also always be placed in bags and never left on piles, as they will 
quickly re-establish.

Plants with thorns such as blackberry (Rubus fruticosus) should be removed from the site as they pose a hazard to 
the frogs and workers. 

The Australian Association of Bush Regenerators website has several good information sheets on weed control 
– see www.aabr.org.au/index.php?option=com_content&task=view&id=81&Itemid=75. National Trust’s Bush 
regenerators handbook is another good resource. 

Native plant overgrowth
Generally, green and golden bell frogs like ponds with around 20% of open, unshaded water to bask in. It may be 
necessary to remove overgrown native plants from within and around the pond.

Hand removal or mechanical techniques should be used in or near ponds or other water bodies to remove 
overgrown aquatic plants. Do not spray herbicides or any other chemical.

Branches of shrubs and trees overhanging a pond should be pruned and left on-site in piles.

6.2 Pest control
Introduced predators may prey on eggs, tadpoles or 
adults, including:

plague minnow – for further details see  •
www.environment.nsw.gov.au/pestsweeds/
PlagueMinnows.htm or www.angfa-nsw.org 

carp  •

the red fox ( • Vulpes vulpes) – for more information, 
see www.environment.nsw.gov.au/pestsweeds/
Foxes.htm

feral and domestic cats ( • Felis catus).

If plague minnow get into your pond, let it dry out 
completely and remove the fish, then refill it. 

Remember to keep your dog or cat away from frog 
habitat areas.

Try and keep other predators out of areas occupied by the frogs. For example, hanging streamers above your 
pond can deter predatory birds.

6.3 Water quality
Many Water Sensitive Urban Design (WSUD) features are quite compatible with green and golden bell frog 
habitat needs or could easily be adapted to them. Councils, when considering WSUD requirements for 
developments or when undertaking routine maintenance works along drains and around detention basins, have 
many opportunities to incorporate such habitat features.
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Figure 24: The plague minnow is a major threat to the 
green and golden bell frog
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Runoff entering green and golden bell frog habitat could contain pollutants from the application of biocides in 
the catchment, excess sediments and nutrients. These can all adversely influence the presence and movement 
of the frog. Accordingly, efforts should be made to ensure the water quality entering the frog’s habitat is as 
unpolluted as possible. 

Green and golden bell frogs require unpolluted water but can tolerate a low level of salt. If water in your pond 
looks oily, is very turbid or has been inundated by salt water, remove the water and replace it with clean, fresh 
water. 

If there is evidence of frog chytrid infection (frogs may exhibit lesions or sloughing skin and be lethargic):

Place the frog into a container without directly touching it.  •

If the frog is still alive, make sure the container is escape-proof and has a few small air holes and a small  •
amount of water. Ring the Frogwatch Helpline on 0419 249 728 for an opinion on whether the frog is sick 
or whether it is likely to survive transportation. The Helpline will advise you where and how to transport 
the frog.

If the frog is dead, put the container into a plastic bag and into your freezer as soon as possible then call  •
the DECC Environment Line on 131 555 for further advice.

Consult the frog hygiene protocol – see www.environment.nsw.gov.au/resources/nature/hyprfrog.pdf  •
(PDF- 1.6MB). 

Clean out the pond and disinfect it thoroughly.  •

6.4 Fire management
Fire and fire management can adversely affect frogs by destroying vegetation used for refuge, foraging or shelter. 
In conducting fire management practices, burning in low lying areas and wetlands dominated by sedge and 
emergent growth should be restricted. These areas form important shelter and foraging habitat for the frog and 
generally pose a limited fire risk. The use of chemical fire suppressants may also have negative impacts on the 
frog, and their use should be avoided on and near known or potential breeding sites. 

6.5   Monitoring tadpoles, frogs and   
          habitat
 DECC encourages systematic monitoring of key green 

and golden bell frog sites, and low key monitoring at 
other sites, in collaboration with local interest groups, 
private landholders and public authorities. This more 
opportunistic monitoring is required to ascertain 
the presence or absence of the species at historic 
locations, and on other sites where occasional or 
sporadic sightings have been reported.

Report any observations of green and golden 
bell frogs or their tadpoles to DECC. Send these 

observations to the NSW Wildlife Atlas online (www.wildlifeatlas.nationalparks.nsw.gov.au/wildlifeatlas/watlas.
jsp) or report them to DECC online at www.environment.nsw.gov.au/surveys/BellFrogOnlineForm2.htm or by 
phoning Environment Line on 131 555.
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Figure 25:    Green and golden bell frog
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7 Further information

Australian Museum:

green and golden bell frog information page – www.livingharbour.net/frogs/bell.htm •

cane toad information – www.austmus.gov.au/factsheets/canetoad.htm  •

Australian Reptile Park website – www.bluemts.com.au/reptilepark/ animals.asp?catID=5&ID=147

Commonwealth Department of Environment Water Heritage and Arts:

green and golden bell frog profile – www.environment.gov.au/cgi-bin/sprat/public/publicspecies. •
pl?taxon_id=1870 

frog chytrid fungus information – www.environment.gov.au/biodiversity/threatened/   •
publications/tap/chytrid/index.html

Department of Environment and Climate Change:

frog resources page – www.environment.nsw.gov.au/plantsanimals/ UsefulLinksAndFrogResources.htm •

green and golden bell frog profile – www.threatenedspecies. environment.nsw.gov.au/tsprofile/profile. •
aspx?id=10483 

cane toad information pages – www.environment.nsw.gov.au/pestsweeds/ CaneToads.htm  •

frog chytrid fungus information – www.environment.nsw.gov.au/plantsanimals/ FrogChytridFungus.htm •

plague minnow information – www.threatenedspecies.environment.nsw.gov.au/   •
tsprofile/pas_profile_geo.aspx?id=20016

Frog and Tadpole Study Group:

habitat creation information – www.fats.org.au/Publications.html  •

Frogs of Australia website – http://frogs.org.au/frogs

Frogs Australia Network website – www.frogsaustralia.net.au

James Cook University:

frog diseases information – www.jcu.edu.au/school/phtm/PHTM/frogs/ampdis.htm •

Queensland Environment Protection Agency:

frog pond information – www.epa.qld.gov.au/nature_conservation/wildlife/ caring_for_wildlife/frog_ •
ponds/ 

making your dam wildlife friendly – www.epa.qld.gov.au/publications?id=195  •
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1 introduction

1.1 Who should read this
document?

This protocol is intended for use by all
researchers, wildlife consultants, fauna
surveyors and students undertaking frog
field-work. In addition, the protocol
should be read by National Parks and
Wildlife Service (NPWS) personnel, frog
keepers, wildlife rescue and carer
organisations, herpetological/frog interest
groups/societies, fauna park/zoo operators/
workers and other individuals who
regularly deal with or are likely to
encounter frogs.

This protocol outlines the expectations of
the NPWS regarding precautionary
procedures to be employed when working
with frog populations. The intention is to
promote implementation of hygiene
procedures by all individuals working with
frogs. New licences and licence renewals
will be conditional upon incorporation of
the protocol. The NPWS recognises that
some variation from the protocol may be
appropriate for particular research and frog
handling activities. Such variation
proposals should accompany any licence
application or renewal to the NPWS.

1.2 Background

1.2.1 Amphibian Chytrid Fungus

The apparent decline of frogs, including
extinctions of species and local
populations, has attracted increased
international and national concern. Many

potential causes for frog declines have
been proposed (eg see Pechmann et al.,
1991; Ferrero and Bergin, 1993; Pechmann
and Wilbur, 1994; Pounds and Crump,
1994; Pounds et al., 1997). However, the
patterns of decline at many locations
suggest that epidemic disease maybe the
cause (Richards et al., 1993; Laurance et
al., 1996; Alford and Richards, 1997).
Recent research has implicated a water-
borne fungal pathogen Batrachochytrium
dendrobatidis as the likely specific causative
agent in many of these declines both in
Australia and elsewhere (Berger et al.,
1998; 1999). This agent is commonly
known as the amphibian or frog chytrid
fungus and is responsible for the disease
Chytridiomycosis (Berger et al., 1999).

B. dendrobatidis is a form of fungus
belonging to the phylum Chytridiomycota.
Most species within this phylum occur as
free-living saprophytic fungi in water and
soil and have been found in almost every
type of environment including deserts,
arctic tundra and rainforest and are
considered important primary biodegraders
(Powell 1993). B. dendrobatidis is a unique
parasitic form of Chytridiomycete fungi, in
that it invades the skin of amphibians,
including tadpoles, often causing sporadic
deaths with up to 100% mortality in some
populations. Chytridiomycosis has been
detected in over 40 species of native
amphibian in Australia (Mahony and
Wekman 2000). However, it is not
currently known whether the fungus is
endemic or exotic to Australia.

This information circular outlines measures to:

• Prevent or reduce disease causing pathogens being transferred within and between

wild populations of frogs.

• Ensure captive frogs are not infected prior to release.

• Deal safely with unintentionally transported frogs.

• Assist with the proper identification and management of sick and dead frogs in the wild.
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The infective stage of B. dendrobatidis is
the zoospore and transmission requires
water (Berger et al.,1999). Zoospores
released from an infected amphibian can
potentially infect other amphibians in the
same water. More research is needed on
the dynamics of infection in the wild.
B. dendrobatidis is known to be susceptible
to seasonal temperature changes,
dehydration, salinity, water pH, light,
nutrition and dissolved oxygen
(Berger et al., 1999).

1.3 Objectives

The objectives of the hygiene protocol are
to:
• Recommend best-practice procedures

for NPWS personnel, researchers,
consultants and other frog enthusiasts
or individuals who handle frogs.

Life cycle of frog chytrid fungus from infective free-
living zoospore stage to sporangium (adapted from
L. Berger).

• Suggest workable strategies for those
regularly working in the field with frogs
or conducting fieldwork activities in
wetlands and other aquatic
environments where there is the
potential for spreading pathogens such
as the frog chytrid fungus.

• Provide background information and
guidance to people who provide advice
or supervise frog related activities.

• Provide standard licence conditions for
workers engaged in frog related
activities.

• Inform Animal Care and Ethics
Committees (ACEC) for their
consideration when granting research
approvals.

free-living zoospore
sporangium
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When working along a river or stream or
around a wetland or a series of
interconnecting ponds it is reasonable, in
most instances, to treat such examples as a
single site for the purposes of this protocol.
Such a case would occur in areas where
frogs are known to have free interchange
between ponds.

Where a stream consists of a series of
distinctive tributaries or sub-catchments or
where there is an obvious break or division
then they should be treated as separate
sites, particularly if there is no known
interchange of frogs between sites.

2.2 On-site hygiene

When travelling from site to site it is
recommended that the following hygiene
precautions be undertaken to minimise the
transfer of disease from footwear,
equipment and/or vehicles.

Footwear

Footwear must be thoroughly
cleaned and disinfected at the
commencement of fieldwork and
between each sampling site.

This can be achieved by initially scraping
boots clear of mud and standing the soles in
a disinfecting solution. The remainder of
the boot should be rinsed or sprayed with a
disinfecting solution that contains
benzalkonium chloride as the active
ingredient. Disinfecting solutions should be
prevented from entering any water bodies.

Rubber boots such as ‘gum boots’ or
‘Wellingtons’ are recommended because of
the ease with which they can be cleaned
and disinfected.

Several changes of footwear bagged
between sites might be a practical
alternative to cleaning.

A checklist of risk
management
procedures and
recommended
standard hygiene kit
is provided in
Appendix 1. Please
note Footnote 1 on
page 4.

Individuals studying frogs often travel and
collect samples of frogs from multiple sites.
Some frog populations can be particularly
sensitive to the introduction of infectious
pathogens such as the frog chytrid fungus.
Also, the arrangement of populations in
the landscape may make frogs particularly
vulnerable to transmission of infectious
pathogens. Therefore, it is important that
frog workers recognise the boundaries
between sites and undertake measures
which reduce the likelihood of spreading
infection.

Where critically endangered species or
populations of particular risk are known to
occur, this protocol should be applied over
very short distances ie a single site may
need to be subdivided and treated as
separate sites.

When planning to survey multiple sites,
always start at a site where frog chytrid
fungus is not known to be present before
entering other infected areas.

2.1 Defining a site

Defining the boundary of a site maybe
problematic. In some places, the boundary
between sites will be obvious but in others,
less so. Undertaking work at a number of
sites or conducting routine monitoring at a
series of sites within walking distance
creates obvious difficulties with boundary
definitions. It is likely that defining the
boundary between sites will differ among
localities. It may be that a natural or
constructed feature forms a logical
indicator of a site boundary eg a road/
track, a large body of water such as a river
or the sea, a marked habitat change or a
catchment boundary.

As a guiding principle, each
individual waterbody should be
considered a separate site.
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Equipment

Equipment such as nets, balances,
callipers, bags, scalpels, headlamps,
torches, wetsuits and waders etc
that are used at one site must be
cleaned and disinfected before re-
use at another site.

Disposable items should be used where
possible.  Non-disposable equipment
should be used only once during a
particular field exercise and disinfected
later or disinfected at the site between uses
using procedures outlined in 2.4 below.

Vehicles

Where necessary, vehicle tyres
should be sprayed/flushed with a
disinfecting solution in high-risk
areas.

Transmission of disease from vehicles is
unlikely to be a problem.  However, if a
vehicle is used to traverse a known frog
site, which could result in mud and water
being transferred to other bodies of water
or frog sites, then wheels and tyres should
undergo cleaning and disinfection.  This
should be carried out at a safe distance
from water bodies, so that the disinfecting
solution can infiltrate soil rather than run-
off into a nearby water body.

Spraying with ‘toilet duck’ (active
ingredient benzalkonium chloride) is
recommended to disinfect car wheels
and tyres.

Cleaning of footwear before getting back
into the car will prevent the transfer of
pathogens from/to vehicle floor and
control pedals.

2.3 Handling of frogs in the field

The spread of pathogenic organisms, such
as the frog chytrid fungus, may occur as a
result of handling frogs.

Frogs should only be handled when
necessary.

Where handling of frogs is necessary the
risk of pathogen transfer should be
minimised as follows:
• Hands should be either cleaned and

disinfected between samples or a new
pair of disposable gloves used for each
sample1.  This may be achieved by
commencing with a work area that has
a dish containing a disinfecting
solution and paper towels.

• A ‘one bag – one frog’ approach to frog
handling should be used especially
where several people are working
together with one person processing
frogs and others doing the collecting.
Bags should not be reused.

• A ‘one bag – one sample’ approach to
tadpole sampling should be used. Bags
should not be reused.

Researchers who use toe clipping or
Passive Integrated Transponder (PIT)
tagging are likely to increase the risk of
transmitting disease between frogs due to
the possibility of directly introducing
pathogens into the frogs’ system.  This can
be minimised by using:
• Disposable sterile instruments
• Instruments disinfected previously and

used once

• Instruments disinfected in between
each frog

1 As a principle, this protocol assumes that not all frogs in an infected pond will be contaminated by the frog
chytrid fungus. The infective load of a body of water may not be high enough to cause cross contamination of
individual frogs in the same pond. Therefore care should be taken to use separate gloves and bags and clean
hands for each sample, to avoid transmission of high infective loads between individuals.

Disinfecting
solutions containing
benzalkonium
chloride are readily
available from local
supermarkets.
Some brands
include Toilet Duck,
Sanpic, New Clenz
and Pine Clean.



5

Open wounds from toe clipping and PIT
tagging should be sealed with a
cyanoacrylate compound such as Vetbond©
to reduce the likelihood of entry of
pathogens. The NPWS ACEC further
recommends the application of topical
anaesthetic Xylocaine© cream and
Betadine© disinfectant (1% solution)
before and after any surgical procedure.
This should then be followed by the
wound sealant.

All used disinfecting solutions, gloves and
other disposable items should be stored in
a sharps or other waste container and
disposed or sterilised appropriately at the
completion of fieldwork. Disinfecting
solutions must not come into contact with
frogs or be permitted to contaminate any
water bodies

2.4 Disinfection Methods

Disinfecting agents for hands and
equipment must be effective against
bacteria and both the vegetative and spore
stages of fungi.  The following agents are
recommended:
• Chloramine and Chlorhexidine based

products such as Halamid©, Halasept©

or Hexifoam© are effective against both
bacteria and fungi. These products are
suitable for use on hands, footwear,
instruments and other equipment. The
manufacturers instructions should be
followed when preparing these
solutions.

• Bleach and alcohol (ethanol or
methanol), diluted to appropriate
concentrations can be effective against
bacteria and fungi. However, these
substances may be less practical because
of their corrosive and hazardous nature.
When using methanol either:
• immerse in 70% methanol for 30

minutes or

• dip in 100% methanol then flame
for 10 seconds or boil in water for 10
minutes

Fresh bleach (5% concentration) may be
also effective against other frog pathogens
such as Rana Virus.

Some equipment not easily disinfected in
these ways can be effectively cleaned using
medical standard 70% isopropyl alcohol
wipes – Isowipes©.
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3 captive frog hygiene management
3.1 Housing frogs and tadpoles

Frogs and tadpoles should only be
removed from a site when
absolutely necessary.

When it is necessary for frogs or tadpoles
to be collected and held for a period of
time, the following measures should be
undertaken:
• Animals obtained at different sites

should be kept isolated from each other
and from other captive animals.

• Aquaria set up to hold frogs should not
share water, equipment or any filtration
system.  Splashes of water from
adjacent enclosures or drops of water
on nets may transfer pathogens
between enclosures.

• Prior to housing frogs or tadpoles,
ensure that tanks, aquaria and any
associated equipment are disinfected.

• Tanks and equipment should be
cleaned, disinfected and dried
immediately after frogs/tadpoles are
removed.

3.2 Tadpole treatment

In most instances:

Release to the wild of tadpoles
held or bred in captivity should
be avoided.

When contemplating a release of captive
bred tadpoles for conservation purposes a
Translocation Proposal should be
submitted to the NPWS and pathological
screening for disease should be undertaken
(see also NPWS Draft Translocation
Policy).  Tadpoles can be tested by
randomly removing 10 individuals at 6
weeks and again at 2 weeks before
anticipated release.  Testing could be
undertaken by the pathology section at
Taronga Zoo, Newcastle University,
CSIRO Australian Animal Health
Laboratories at Geelong and James Cook
University at Townsville.  Such an
arrangement would need to be negotiated
by contacting one of these institutions
well before the anticipated release date.
(see Appendix 2 for contact details)

The NPWS will licence the NSW
Department of Education and Training
(DET) to allow school students and/or
teachers to remove tadpoles for classroom
life cycle studies.  They will be authorised
to remove a maximum of 20 individuals
from only one location and each school
will also require endorsement from DET
Animal Care and Ethics Committee and
comply with this protocol.

Tadpoles collected for these purposes are
to be obtained from the local area of the
school and are not to be obtained from
NPWS Reserves.  As soon as tadpoles
have transformed, froglets must be
returned to the exact point of capture.
Tadpoles from different locations are not
to be mixed.

Antifungal cleansing treatments to clear
tadpoles of the frog chytrid fungus are
currently being trialed.  In the future, such
a treatment may be an added procedure
required prior to froglet releases.

Detailed
information on
safely maintaining
frogs in captivity is
provided in Voigt
(2001).

Careful maintenance of your enclosures will ensure
a safe and hygienic environment for captive frogs
and tadpoles.
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3.3 Frog treatment

The rigour with which frogs must be
treated to ensure pathogens are not
introduced to native populations means
that any proposal for the removal of adult
frogs (particularly threatened species) from
wild populations should be given careful
consideration.

When it is essential for frogs to be
removed from the wild, the following
should apply.

Individuals to be released should be
quarantined for a period of 2 months and
monitored for any signs of illness or
disease.

Frogs must not be released if any evidence
of illness or infection is detected. If illness
is suspected, further advice must be sought
from a designated frog recipient
(Appendix 2) as soon as possible to
determine the nature of the problem.
Chytridiomycosis can be diagnosed in live
frogs by microscopical examination of
preserved toe clips or from shedding skin
samples.  Research is still in progress on
the development of a simple technique for
the detection of Chytridiomycosis and a
treatment for infected frogs.

Current methods which may be used
include:

• A technique for the treatment of
potentially infected frogs is to place the
frogs individually in a 1mg/L
benzalkonium chloride solution for 1
hour on days 1, 3, 5, 9, 11 and 13 of the
treatment period.  Frogs are then
isolated/quarantined for two months.
This and other possible treatments are
documented in Berger and Speare
(1998)

• Betadine© and Bactone© treatments
have also been used on adult frogs with
some success (M. Mahony, Newcastle
University pers. comm.)

• Itraconazole© is an expensive drug
which has been used successfully (Lee
Berger CSIRO Australian Animal
Health Laboratory pers. comm.).
Information on this method is available
on the Website http://www.jcu.edu.au/
school/PHTM/frogs/adms/attach6.pdf.

Frogs undergoing treatment should be
housed individually and kept separate from
non-infected individuals.

3.4 Displaced frogs

Displaced frogs are those native frog
species and introduced Cane Toads (Bufo
marinus) which have been unintentionally
transported around the country with fresh
produce, transported produce and
landscaping supplies. Procedures to be
undertaken when encountering
introduced/displaced native frog species
(as well as Cane Toads) are as follows.

3.4.1 Banana box frogs

‘Banana Box’ frog is the term used to
describe several native frog species (usually
Litoria gracilenta, L. infrafrenata, L.
bicolor and L. caerulea) commonly
transported in fruit and vegetable
shipments and landscaping supplies.  In
the past, well meaning individuals have
attempted to return these frogs to their
place of origin but this is usually
impossible to do accurately. There is risk of
spread of disease if these frogs are
transferred from place to place.

It is strongly recommended that:

Displaced Banana Box frogs
should be treated as if they are
infected and should not to be
freighted anywhere for release to
the wild unless specifically approved
by NPWS.
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When encountering a displaced frog:
• Contact a licensed wildlife carer

organisation to collect the animal.  The
frog should then undergo a quarantine
period of 2 months along with an
approved disinfection treatment.

• Post-quarantine, the frog (if one of the
species identified above) may be
transferred to a licensed frog keeper.
All other species require the permission
from NPWS Wildlife Licensing (WLU)
prior to transfer.  Licensed carer groups
are to record and receipt frogs obtained
and disposed of in this way.

• Licensed Frog Keepers are to list these
frogs in their annual licence returns to
NPWS.

Frogs held by licensed Frog Keepers are
not to be released to the wild except with
specific NPWS approval.

Displaced frogs may be made available to
recognised institutions for research
projects, display purposes or perhaps
offered to the Australian Museum as
scientific specimens once approval has
been provided by the NPWS WLU.

3.4.2  Cane toads

Cane toads are known carriers of
the Frog chytrid fungus and should
not be knowingly transported or
released to the wild.

If a cane toad is discovered outside of its
normal range, it should be humanely
euthanased in accordance with the
recommended NSW Animal Welfare
Advisory Council procedure (see
Appendix 3).  Care should be taken to
avoid euthanasia of native species due to
mistaken identity.

3.4.3  Local frog species

Frogs encountered on roads, around
dwellings and gardens or in
swimming pools should not be
considered as displaced frogs.

Frogs encountered in these situations
should be assisted off roads, away from
dwellings, or out of swimming pools
preferably to the nearest area of vegetation
or suitable habitat.

Incidences of frogs spawning or tadpoles
appearing in swimming pools should
be referred to a wildlife carer/rescue
organisation for assistance
(see Appendix 4).

Contact the Frogwatch Helpline if you are
unsure whether a frog is a local species or
displaced.

An NPWS
information
brochure titled
‘Cane Toads in
NSW’ provides
further information
on cane toads and
assistance with
identification of
some of the
commonly
misidentified native
species. This
information is also
available on the
NPWS website.

Frogs are often unintentionally transported with
fresh produce and landscaping supplies. They are
collectively known as ‘banana box’ or displaced frogs.
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Unless an obvious cause of illness or death
is evident (eg predation or road mortality):
Sick or dead frogs encountered in the wild
should be collected and disposed of in
accordance with the procedures described
in section 4.2 below.

4.1 Symptoms of sick
and dying frogs

Sick and dying frogs exhibit a range of
symptoms characteristic of chytrid
infection. Symptoms may be expressed in
the external appearance or behaviour of
the animal. A summary of these symptoms
are described below. More detailed
information can be found in Berger et al.,
(1999) or at the James Cook University
Amphibian Disease website at:
http://www/jcu.edu.au/school/phtm/
PHTM/frogs/ampdis.htm. A directory of
other useful websites is provided in
NPWS (2001).

Appearance
(one or more symptoms)

• darker or blotchy upper (dorsal) surface
• reddish/pink-tinged lower (ventral)

surface and/or legs and/or webbing or
toes

• swollen hind limbs
• very thin or emaciated
• skin lesions (sores, lumps)
• infected eyes

• obvious asymmetric appearance

Behaviour (one or more symptoms)
• lethargic limb movements, especially

hind limbs
• abnormal behaviour (eg a nocturnal,

burrowing or arboreal frog sitting in the
open during the day and making no
vigorous attempt to escape when
approached)

• little or no movement when touched

4 sick or dead frogs

Diagnostic behaviour tests

Sick frogs will fail one or more of the following tests:

test healthy sick

Gently touch with finger Frog will blink Frog will not blink above the eye

Turn frog on its back Frog will flip Frog will remain on its back
back over

Hold frog gently by its Frog will use its No response from frog
mouth forelimbs to try

to remove grip

Great barred frog (Mixophyes fasciolatus) with severe
Chytrid infection — note lethargic attitude and
sloughing skin. Photo: L. Berger
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4.2 What to do with sick or
dead frogs

A procedure for the preparation and
transport of a sick or dead frog is given
below2.  Adherence to this procedure will
ensure the animal is maintained in a
suitable condition for pathological
examination and assist the NPWS and
researchers to determine the extent of the
disease and the number of species affected.
• Disposable gloves should be worn when

handling sick or dead frogs. Avoid
handling food and touching your
mouth or eyes as this could transfer
pathogens and toxic skin secretions
from some frog species.

• New gloves and a clean plastic bag
should be used for each frog specimen
to prevent cross-contamination. When
gloves are unavailable, use an
implement to transfer the frog to a
container rather than using bare hands.

• If the frog is dead, keep the specimen
cool and preserve as soon as possible (as
frogs decompose quickly after death
making examination difficult).
Specimens can be fixed/preserved in
70% ethanol or 10% buffered formalin.

Cut open the belly and place the frog in
about 10 times its own volume of
preservative.  Alternatively, specimens can
be frozen (although this makes tissues
unsuitable for some tests). If numerous
frogs are collected, some should be
preserved and some should be frozen.
Portions of a dead frog can be sent for
analysis eg a preserved foot, leg or a
portion of abdominal skin.

• The container should be labelled
showing at least the species, date and
location. A standardised collection
form is provided in Appendix 5.

• If the frog is alive but unlikely to
survive transportation (death appears
imminent), euthanase the frog  (see
Appendix 3) and place the specimen in
a freezer. Once frozen, the specimen is
ready for shipment to the address
provided below.

• If the frog is alive and likely to survive
transportation, place the frog into
either a moistened cloth bag with some
damp leaf litter or into a plastic bag
with damp leaf litter and partially
inflated before sealing.  Remember to
keep all frogs separated during
transportation.

• Preserved samples can be sent in jars or
wrapped in wet cloth, sealed in bags
and placed inside a padded box.

• Send frozen samples in an esky with dry
ice (available from BOC/CIG Gas
outlets).

• Place live or frozen specimens into a
small styrafoam esky (available from K-
Mart/Big W for approximately $2.50).

• Seal esky with packaging tape and
address to one of the laboratories listed
in Appendix 4.

• Send the package by courier (NPWS
use TNT Express Overnight).

• Keep all receipts for esky, ice, cooler
bricks and courier for reimbursement
from NPWS Threatened Species Unit
Northern Directorate (Appendix 3).

2 The measures described below are standard procedures and may vary slightly depending on the distance and
time required to reach the intended recipient. Contact the intended recipient of the sick or dead frog prior to
sending to confirm the appropriate procedure.

Further information
on sick and dying
frogs is available on
the Amphibian
Disease Home Page
athttp://
www.jcu.edu.au/
dept/PHTM/frogs/
ampidis.htm — in
particular refer to
‘What to do with
dead or ill frogs’.
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appendix 1
hygiene protocol checklist and field kit
The following checklist and field kit are designed to assist with minimising the risk of

transferring pathogens between frogs.

Have you considered the following questions before handling frogs in the field:
• Has your proposed field trip been sufficiently well planned to consider hygiene issues?

• Have you taken into account boundaries between sites (particularly where endangered
species or populations at risk are known to occur)?

• Have footwear disinfection procedures been considered and a strategy adopted?
• Have you planned the equipment you will be using and developed a disinfection

strategy?
• Are you are planning to visit sites where vehicle disinfection will be needed (consider

both vehicle wheels/tyres and control pedals) and if so, do you have a plan to deal with
vehicle disinfection?

• Have handling procedures been planned to minimise the risk of frog to frog pathogen
transmission?

• Do you have a planned disinfection procedure to deal with equipment, apparel and
direct contact with frogs?

If you answered NO to any of these questions please re-read the relevant section
of the NPWS Hygiene Protocol for the Control of Disease in Frogs and apply a
suitable strategy.

Field hygiene kit

When planning to survey frogs in the field a portable field hygiene kit should be assembled
to assist with implementing this protocol.  Recommended contents of a field hygiene kit
would include:
• Small styrofoam eski
• Disposable gloves
• Disinfectant spray bottle (atomiser

spray) and/or wash bottle
• Disinfecting solutions
• Wash bottle
• Scraper or scrubbing brush

• Small bucket
• Plastic bags large and small
• Container for waste disposal
• Materials for dealing with sick and dead frogs (see section 4.2)
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Contact one of the following specialists to
arrange receipt and analyse sick and dead
frogs. Make contact prior to dispatching
package:

Karrie Rose
Pathology Taronga Zoo
PO Box 20
MOSMAN NSW 2088
Phone: 02 9978 4749
Fax: 02 9978 4516
Krose@zoo.nsw.gov.au

Diana Mendez
School of Public Health
and Tropical Medicine
JCU House — Suite 11
57 Mitchell Street
North Ward
TOWNSVILLE QLD 4810

Phone: 07 4722 5771 or 07 4781 4181
Fax: 07 4722 5788
Diana.Mendez@jcu.edu.au

for all skin or toe-clip samples:

Rick Speare
School of Public Health
and Tropical Medicine
JCU House — Suite 13
57 Mitchell Street
North Ward
TOWNSVILLE QLD 4810
Phone: 07 4722 5777
Fax: 07 4722 5788
Richard.Speare@jcu.edu.au

Michael Mahony
School of Biological Sciences
University of Newcastle
CALLAGHAN NSW 2308

Phone: 02 4921 6014
Fax: 02 4921 6923
bimjm@cc.newcastle.edu.au

For reimbursement of costs associated
with the transport of sick and dead frogs
costs contact:

Nick Sheppard
Threatened Species Unit
NSW National Parks and Wildlife Service
(Northern Directorate)
Locked Bag 914
COFFS HARBOUR NSW 2450
Phone: 02 6659 8231
Fax: 02 6651 6187
nick.sheppard@npws.nsw.gov.au

For information on frog keeping licences
and approvals to move some species of
displaced frog contact:

The Manager
NPWS Wildlife Licensing
Biodiversity Research and
Management Division
PO Box 1967
Hurstville NSW 2220
Ph 02 9585 6481
Fax 02 9585 6401
jeff.hardy@npws.nsw.gov.au

For information on the possible identity of
displaced frogs contact:

Frog and Tadpole Society (FATS)
Frogwatch Helpline
Ph: 0419 249 728

designated sick and dead frog recipientsAlways contact the
relevant specialist
prior to sending a
sick or dead frog. In
some cases, only
wild frogs will be
assessed for disease.
Analysis may also
attract a small fee
per sample.
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The NSW Animal Welfare Advisory
Council Procedure for humanely
euthanasing cane toads or terminally ill
frogs is stated as follows:
• Using gloves, or some other implement,

place cane toad or terminally ill frog
into a plastic bag.

• Cool in the refrigerator to 4°C.
• Crush cranium with a swift blow using

a blunt instrument.

Note: Before killing any frog presumed to
be a cane toad, ensure that it has been
correctly identified and if outside the
normal range for cane toads in NSW
(north coast) that local NPWS regional
office is informed.

NSW Animal Welfare Advisory Council methodology
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Northern NSW

ASR (Australian Seabird Rescue), ‘Waverly’,
Pacific Highway, WEST BALLINA 2478

FRIENDS OF THE KOALA,
PO Box 5034, EAST LISMORE 2477

KPSN (Koala Preservation Society of NSW),
PO BOX 236, PORT MACQUARIE 2444

NRWC (Northern Rivers Wildlife Carers),
PO Box 6432, LISMORE SOUTH 2480

NTWC (Northern Tablelands Wildlife
Carers), PO Box 550, ARMIDALE 2350

TVWC (Tweed Valley Wildlife Carers),
PO Box 898, MURWILLUMBAH 2484

WCGI (Wildlife Carers of Glen Innes),
PO Box 520, GLEN INNES 2370

Central Coast including Sydney

AWARE (Aust. Wildlife Ambulance Rescue
Service), PO Box 592, CARINGBAH 2229

AWH (Australian Wildlife Hospital),
PO Box 84, RAYMOND TERRACE 2324

CCFFC (Cabramatta Creek Flying-fox
Committee), PO Box 430 BONNYRIGG 2177

FAWNA (For Aust Wildlife Needing Aid),
PO Box 41, BEECHWOOD 2446

GLWR (Great Lakes Wildlife Rescue), c/-
Huntley, The Lakes Way, BUNGWAHL 2423

HKPS (Hunter Koala Preservation Society),
PO Box 544, RAYMOND TERRACE  2324

IFAW (International Fund for Animal Welfare
Aust P/L), 29 Georgina St, NEWTOWN 2042

KBCC (Ku-ring-gai Bat Colony Committee),
45 Highfield Road, LINDFIELD 2070

KPC (Kangaroo Protection Co-operative),
GPO Box 3719, SYDNEY 2001

NATF  (Native Animal Trust Fund),
8 Conway St, TORONTO 2283

ORRCA (Org. for the Rescue and Research of
Cetaceans), PO Box 442, ARTARMON 2064

SMWS (Sydney Metropolitan Wildlife
Services), 31 Chiltern Rd, INGLESIDE  2101

WILD & FREE,
PO Box 268, GLOUCESTER 2422

WILDLIFE ARC (Wildlife - Animal Rescue &
Care), PO Box 2383, GOSFORD 2250

WIRES (Wildlife Information & Rescue
Service), PO Box 260, FORESTVILLE 2087
(Note: WIRES has 25 Branches – addresses
available separately)

Southern NSW

LAOKO (Looking After Our Kosciusko
Orphans), 18 Kurrajong St, JINDABYNE 2627

NANA (Native Animal Network Assoc.),
P.O. Box 780, ULLADULLA 2539

SWCG (Sunraysia Wildlife Carers Group),
PO Box 189, GOL GOL 2738

Western NSW

LWC (Lachland Wildlife Carers),
‘Revenue’, CONDOBOLIN 2877

WILDCARE QUEANBEYAN,
PO Box 1404, QUEANBEYAN 2620

RRANA (Rescue & Rehabilitation of
Australian Native Animals),
107 Boughtman St, BROKEN HILL 2880

RSPCA (ACT) Inc.
PO Box 3082
WESTON  ACT  2611

WCN(CW) (Wildlife Carers Network
(Central West)), ‘Grunty Fen’,
RUNNING STREAM, NSW 2850

appendix 4
licensed wildlife carer and rescue organisations
Following is a list of wildlife rehabilitation groups licensed by

NSW National Parks and Wildlife Service4:

4 Note: some of these organisations may not care for frogs.



appendix 5 — sick or dead frog collection form

Sender details:

name: address: postcode:

phone: (w) (h) fax: email:

Collector details: (where different to sender)

name: address: postcode:

phone: (w) (h) fax: email:

Specimen details:

record no: no. of specimens: species name: date collected:
day/month/year

time collected: sex: status at time of collection: date sent:
male/female healthy(H)/ sick(S)/ dead(D) day/month/year

location: map grid reference:
(easting) (northing)

reason for collection:

Batch details for multiple species collection:

species no. locality (AMG) date sex status (H/S/D)

habitat type: vegetation type: micro habitat:
eg creek, swamp, forest eg rainforest, sedgeland eg creek bank, under log, amongst emergent vegetation,

on ground in the open

unusual behaviour of sick frogs:
eg lethargic, convulsions, sitting in the open during the day, showing little or no movement when touched.

dead frogs appearance:
eg thin, reddening of skin on belly and/or toes, red spots, sore, lumps or discolouration on skin

deformed frogs: dead/sick tadpoles:
eg limb(s) missing, abnormal shape or length eg numbers/behaviour

unusual appearance of egg masses: recent use of agricultural chemicals in area:
eg grey or white eggs  eg pesticides, herbicides, fertilisers

other potential causes of sickness/mortality/comments/additional information:
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APPENDIX 4 – QUALIFICATIONS AND EXPERIENCE OF 
PERSONNEL 

Name, Role and Qualifications Experience 

Steve Sass 
Herpetologist 
All parts of this project including 
author of this report. 
B.App.Sci (Env.Sci) (Hons) 
Certified Environmental 
Practitioner, EIANZ 
Practicing Member, Ecological 
Consultants Association of 
Australia 
Member, Australian Society of 
Herpetologists 

Steve is a highly experienced Ecologist and Herpetologist, 
having undertaken hundreds of ecological surveys, Threatened 
Species Assessments and provided specialist advice on frogs 
and reptiles across eastern and central Australia for more than 
10 years. His expertise extends across the widest range of 
projects including landscape scale biodiversity surveys and 
flora and fauna impact assessments in sensitive areas such as 
the recently approved Silverton Wind Farm, Australia’s largest 
Wind Farm with 600 turbines (~30,000 hectares) near Broken 
Hill in far western New South Wales. Steve was the Senior 
Author and Project Manager for the Biodiversity Assessment 
and led the ecological team in completing the on-ground 
surveys, vegetation mapping and target surveys for threatened 
species which included three threatened reptile species and an 
endangered reptile population. 
Steve has extensive experience with frog surveys, research 
and management, having completed dozens of projects across 
the south coast and NSW including frog surveys along a 650km 
proposed gas pipeline from QLD to Newcastle, the 
Murrumbidgee Irrigation Area in southern NSW and a 
Biodiversity Offset Strategy in northern NSW.  
Steve has an extensive scientific background and is an Adjunct 
Associate of the Ecology and Biodiversity Group within the 
Institute for Land, Water and Society (ILWS), a leading 
research group at Charles Sturt University.  

Caroline Metzler 
Assistant Ecologist 
Field assistance 
B.Sc (Comm) (Hons) 
Practicing Member, Ecological 
Consultants Association of NSW. 
 

Caroline is an Ecologist with 4 years experience in field surveys 
and project management. She has worked on a number of 
projects in NSW, QLD and WA relating to threatened species 
and sensitive environments. Caroline has experience with 
threatened frogs, having worked on a number of sites which 
were considered habitat for the vulnerable Red-crowned 
Toadlet (Pseudophryne australis) and the Giant Burrowing Frog 
(Heleioporus australiacus). Recently, Caroline completed a 
Plan of Management for the threatened Green and Golden Bell 
Frog for land at Sussex Inlet on the NSW south coast. 

Linda Sass 
Assistant Ecologist 
Field assistance 
B.Gen.St.(Sci) (in-progress), B.A,. 
Dip Ed (Sec) 

Linda is a Field Ecologist with more than 8 years experience. 
She has worked on a variety of projects including a number of 
reptile and frog surveys on the Cobar Peneplain, threatened 
bird surveys near Nyngan, field surveys for threatened reptiles 
on the Monaro Tablelands and a management plan for the 
threatened Merimbula Star-hair at Tura Beach. 
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