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Summary  

The Golden Bell Frog Litoria raniformis a lso c ommonly known as the Southern Bell Frog is a 
la rge frog (up to 10 c m long) assoc ia ted with permanent and temporary water bod ies.  This 
frog was onc e found ac ross a la rge portion of south-eastern Austra lia and Tasmania , but 
has suffered a d ramatic dec line throughout its d istribution sinc e the early 1990s.  In South 
Austra lia it is now restric ted to sc a ttered popula tions in the River Murray c orridor and in the 
south-east.  As a result of this dec line the Golden Bell Frog has been listed as Endangered 
under the IUCN (2000) Red List of Threa tened Spec ies, Vulnerab le under the 
Commonwea lth Environment Protec tion and Biod iversity Conserva tion Ac t 1999.  In South 
Australia it is listed as Vulnerab le under the Nationa l Parks and Wild life Ac t 1972.  

The reasons for the dec line of the Golden Bell Frog a re not well understood and may 
c onstitute multip le fac tors.  Certa inly hab ita t loss and hab ita t fragmenta tion have p layed a 
ma jor role, other c ontributing fac tors c ould inc lude, river regula tion and high levels of 
c onsumptive water use whic h may be exac erba ted by p rolonged periods of d rought, 
predation of eggs and tadpoles by introduced fish, diseases such as Chytridiomycosis, toxins 
including herb ic ides polluting wetlands and p ressures from grazing and other forms of 
hab ita t degradation.  In add ition, in the long-term c limate c hange a lso has the potentia l to 
contribute to the decline of this species.  

This rec overy p lan a ims in the short-term to identify the b reed ing and refuge hab ita t 
requirements of the Golden Bell Frog within the South Austra lian River Murray c orridor and 
initia te management p rograms to stop further popula tion dec lines and p rovide c ond itions 
favourab le to popula tion inc reases.  In the long term this p lan a ims to improve the 
c onserva tion sta tus and rec overy potentia l of the Golden Bell Frog.  These a ims a re to be 
ac hieved by determining the d istribution and hab ita t p referenc es of this frog in the River 
Murray c orridor in South Austra lia , so tha t these areas may be p rotec ted .  Initia ting researc h 
into threa tening p roc esses so tha t these threa ts may be better managed ; identifying the 
role tha t managed wetlands c an p lay in the c onserva tion of Golden Bell Frogs.  And 
involving the broader community in Golden Bell Frog Conservation.  

In add ition to other frog spec ies, wetlands p rovide va luab le hab ita t for a wide range of 
na tiona lly listed and sta te listed fauna and flora .  In rec ent surveys of four wetlands in the 
Murraylands reg ion in whic h Golden Bell Frogs were rec orded , one na tiona lly listed b ird 
spec ies and 17 sta te listed b ird spec ies were rec orded .  In add ition the sta te listed Broad-
shelled Tortoise Chelod ina expansa has been rec orded in tempora ry wetlands where 
Golden Bell Frogs have been recorded breeding.    

The p rotec tion of Golden Bell Frog hab ita t, inc lud ing tempora ry and permanent wetlands, 
will have benefits for a wide range of other important flora and fauna species.  The wetland 
a reas where this frog has been rec orded p rovide important b reed ing a reas for na tive fish, 
b reed ing a reas and refuge for notab le water b irds and p rovide a reas for the regenera tion 
of key floodplain plant species.  
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1.0. INTRODUCTION 

1.1 Conservation status 

The Golden Bell Frog Litoria raniformis is listed as Vulnerab le under the 
Commonwealth Environment Protec tion and Biod iversity Conservation Act 1999 
(EPBC Ac t) and is listed as Endangered under the IUCN (2000) Red List of Threatened 
Species.  

In South Austra lia it is listed as Vulnerab le under the Nationa l Parks and Wild life Ac t 
1972.  The Golden Bell Frog is a lso listed as Endangered in NSW under the 
Threatened Spec ies Conservation Ac t 1995.  It is listed as Threa tened in Vic toria 
under the Flora and Fauna Guarantee Ac t 1988 and its sta tus is g iven as 
Endangered on the Advisory List of Threa tened Verteb ra te Fauna in Vic toria 

(Department of Susta inab ility and Environment 2003) It is listed as Vulnerab le in 
Tasmania under the Threatened Species Protection Act 1995.    

A 2003 review of the status of threatened species in South Australia has proposed that 
a ll threa tened spec ies a re c lassified using the IUCN Red List Categories and Criteria , 
Version 3.1.  Using this c riteria it is p roposed tha t the Golden Bell Frog be listed as 
Vulnerab le based on an observed , estimated , inferred , p rojec ted or suspec ted 

popula tion size reduc tion of 

 

30% over any 10 year or three genera tion period , 
whic hever is longer (up to a maximum of 100 years), where the time period inc ludes 
both the past and future, and where the reduc tion or its c auses may not have 
c eased or may not be understood or may not be reversib le, based on a dec line in 
a rea of oc c upanc y, extent of oc c urrenc e and / or qua lity of hab ita t (Nationa l Parks 
and Wildlife Council & Department for Environment and Heritage 2003).    

1.2 Reasons for decline 

A c omb ina tion of river regula tion and water extrac tion resulting in hab ita t loss and 
fragmentation is likely to have been a major contributor to the decline of this species. 
However, p redation by introduc ed p redators suc h as the Eastern Gambusia 
Gambusia holb rooki, environmenta l pollutants (e.g ., herb ic ides), and degrada tion of 
aquatic and ripa rian vegeta tion a re a lso likely to have c ontributed to the spec ies 
declines in some parts of the South Australian River Murray system.  

1.3 Recovery actions to date 

To da te rec overy ac tions have foc ussed on baseline surveys, whic h have p rimarily 
contributed information on the distribution and abundance of the species:  

 

1995 

 

2004: Frog c ensuses were c onduc ted by the South Austra lian 
Environment Protec tion Authority (EPA).  These c ommunity-based surveys rely 
on volunteers to rec ord frog c a lls a t as many loc a tions as possib le for one 
week in September.  Over the 10 years the p rogram has existed it has 
p rovided loc a tions of Golden Bell Frogs both in the River Murray c orridor and 
in the south-east of the State.    

 

2002:  The EPA c onduc ted a survey within South Austra lia to determine the 
distribution and status of the Golden Bell Frog. (Walker & Goonan 2002).  

 

2005:  A fac t sheet p romoting Golden Bell Frog c onserva tion was p roduc ed 
by the South Australian Department for Environment and Heritage (DEH). 
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2.0. ECOLOGY AND BIOLOGY  

2.1 Taxonomy 

This spec ies has a wide range of c ommon names it c an be referred to as the 
Southern Bell Frog in both South Austra lia and New South Wa les, the Growling Grass 
Frog in Vic toria and the Green and Gold Frog in Tasmania .  It c an a lso be c a lled the 
Green or Warty Swamp Frog, or the Warty Frog.  

The Golden Bell Frog belongs to the Family Hylidae, whic h has an a lmost worldwide 
d istribution.  Although this family is known as the tree frogs, the Golden Bell Frog is 
largely terrestrial in habit (Tyler 1978).  There are six other members of the Genus Litoria 
in South Austra lia , Green Tree Frogs Litoria c aerula , Brown Tree Frogs Litoria ewing i, 
Red Tree Frogs Litoria rubella , Peron s Tree Frog Litoria peroni, and the Broad-palmed 
Frog Litoria latopalmata.  The Golden Bell Frog is a member of the Litoria aurea or bell 
frog spec ies group , whic h c onsists of six spec ies in Austra lia (Tyler & Davis 1978).  It is 
the only member of this group tha t oc c urs within South Austra lia (Rob inson et a l. 
2000).    

2.2 Description 

Adult frogs  

The Golden Bell Frog is a med ium to la rge sized terrestria l frog ; the fema le is la rger 
than the ma le, rang ing in size from 60.0 to 104.2mm long, while the ma le c an range 
between 55.2 

 

64.8mm in length (Tyler 1978).  Ind ividua l frogs c an be olive to b right 
emerald green, gold , b rown or a c omb ina tion of these c olours, a lthough the hind 
side of the thighs tends to be bright bluish and there is usually a pale green mid-dorsal 
stripe (Tyler 1978, Rob inson 1993, Cogger 2000).  They c an be d istinguished from the 
similar looking Green and Golden Bell Frog Litoria aurea by the presence of numerous 
la rge warts, tuberc les and short skin folds on the bac k (Cogger 2000).  The fingers a re 
long with sma ll c irc ula r d isc s and the webb ing between the fingers is restric ted to the 
base, g iving the appearanc e tha t there is no finger webb ing.  In c ontrast the toe 
webb ing extends to the base of the toes termina l d isc .  These frogs have small 
vomerine teeth that are used for holding prey (Tyler 1978, Barker et al. 1995).    

Tadpoles  

Golden Bell Frog tadpoles a re la rger than other tadpoles rec orded in River Murray 
wetlands with spec imens as long as 110mm being rec orded , a lthough maximum sizes 
of 85 

 

90mm are more c ommon.  They a re initia lly p inkish-grey with yellowish fins, but 
are close to adult colours by the time metamorphoses occurs (Anstis 2002, Amphibian 
Researc h Centre 2005).  The freshly metamorphosed frogs range between 28 

 

34mm 
in length (Tyler 1978, Anstis 2002).    

2.3 Distribution 

The historic d istribution of the Golden Bell Frog c overs a la rge portion of the south-
eastern Austra lian ma inland and Tasmania .  This frog was found ac ross south-western 
New South Wa les, most of the Austra lian Cap ita l Territory and Vic toria , north and east 
Tasmania and south-eastern South Austra lia as shown in Figure 2.1 (Tyler 1998).  
Introduced populations of Golden Bell Frogs also occur in New Zealand.    

However this spec ies has suffered a d ramatic dec line ac ross its entire Austra lian 
d istribution sinc e the early 1990s (Pyke 2002).  In New South Wa les the d istribution 
appears to have c ontrac ted to a few sites a long the Murray and Murrumb idgee 
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Rivers with the only c urrently known popula tions oc c urring in the Coleambally 
Irriga tion Area and the Lowb idgee floodp la in (Department of Environment and 
Conservation 2005).  In the ACT the species appears to have disappeared altogether, 
while in Vic toria there have been loc a l extinc tions and popula tion dec lines in the 
south and c entra l a reas, a lthough there a re still la rge popula tions a round Melbourne 
and some reg iona l a reas (Tyler 1998).  In Tasmania , popula tion dec lines have been 
reported from a ll a reas of its d istribution in the last 15 years (Department of Primary 
Industries, Water and Environment 2001).  

In South Austra lia the historic d istribution of the Golden Bell Frog inc ludes severa l 
d istinc t loc a tions a long the length of the River Murray and in the lower south-east 
extend ing northwards towards Keith.  It has a lso been reported in two a reas a round 
Adela ide where it is thought to have been introduc ed , in d ra inage d itc hes a t the 
Defence Research Centre at Salisbury and within the Mount Lofty Ranges (Tyler 1978).  
However rec ent surveys suggest tha t these two popula tions have dec lined (Wa lker & 
Goonan 2002).  In the south-east it has dec lined and bec ome sc arc e, a lthough it still 
rema ins abundant in a few sc a ttered a reas (Wa lker In lit.). It may a lso rema in 
abundant in scattered locations along the River Murray corridor (Tyler 1998).  

2.4 Population estimates 

Golden Bell Frogs have been rec orded a long the River Murray c orridor a t 38 
loc a tions, between 1995 and 2004 in the annua l EPA Frog Census, (EPA un-published 
data ).  The number of sites where the frog was rec orded va ried c onsiderab ly 
between years rang ing from no rec ords in 2002 to 26 sites in 2000 (Figure 2.3).  
However these da ta do not nec essarily show a pa ttern of dec line as not only was 
there some varia tion in the sites sampled between the years, c a lling in the Golden 
Bell Frog may be a ffec ted by loc a l ra infa ll and flood ing pa tterns (Wa lker 2003).  
Additionally these frogs may c a ll la ter than the September Frog Census week in some 
years, as a result of low temperatures or other factors.  
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Figure 2.1 The current distribution of the Golden Bell Frog in the South Australian 
River Murray Corridor.   
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Figure 2.2 Number of sites along the South Australian River Murray corridor in 
which the Golden Bell Frog was recorded in 10 EPA Frog Censuses between 1995 and 
2004.  
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2.5 Habitat requirements 

The Golden Bell Frog has usua lly been assoc ia ted with permanent water bod ies suc h 
as lagoons, fa rm dams, ponds, marc hes or slowly flowing c reeks or rivers, most 
c ommonly in a reas with emergent vegeta tion.  Tyler (1978) notes tha t this spec ies is 
c onfined to a reas within a reasonab le d istanc e of permanent swamps or rivers.  
Rec ent stud ies in NSW have demonstra ted tha t Golden Bell Frogs c an be found in 
small permanent water bod ies within irriga tion a reas.  When flood ing oc c urrs they 
sp read out into surround ing a reas and use the tempora rily flooded wetlands for 
breeding (Department of Environment and Conservation 2005).    

In South Austra lia these frogs have a lso been rec orded both in assoc ia tion with semi-
permanent water bod ies (Suter et a l. 1993) and within tempora ry wetlands.  In 2004 
Golden Bell Frogs were rec orded b reed ing a t Lake Littra when it had been a rtific ia lly 
flooded a fter a four-year d ry period (Department for Environment and Heritage 
2004a).  They have a lso been rec orded b reed ing a t other River Murray c orridor 
wetlands, which are managed to have dry phases.  These wetlands include the Ngak 
Indau wetlands, near Berri and a t the Morgan Conserva tion Park wetlands 
(Department for Environment and Heritage 2004b,c).    

Although the type of water body used by these frogs may va ry widely they a re 
strong ly assoc ia ted with extensive a reas of sedges, rushes and reeds from whic h they 
c a ll when b reed ing (Gillesp ie et a l. 2004).  Tadpoles a lso demonstra te a strong 
assoc ia tion with emergent vegeta tion and a re usua lly found amongst vegeta tion a t, 
or near the edge of the water body in the mid-water to surface area, diving deeper if 
d isturbed (Tyler 1978, Anstis 2000).  Refuge a reas for adults c an inc lude soil c rac ks, 
fa llen timber, other debris and dense vegeta tion (Department of Environment and 
Conservation 2005).  
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2.6 Critical habitat 

At p resent there is no reliab le information on what c onstitutes c ritic a l hab ita t. Given 
the extensive range and movements of the spec ies a t p resent it would be p remature 
to conclude that all occupied habitat is critical.  

2.7 Movements and home range 

Golden Bell Frogs a re known to make substantia l overland movements.  These 
movements may be assoc ia ted with loc a l ra infa ll or flood ing and p rolonged wet 
weather, these movements c an assist in the c olonisa tion of new a reas (Department 
of Environment and Conserva tion 2005).  In 2004, Golden Bell Frogs were rec orded in 
Lake Littra the site of a River Red Gum Euc a lyp tus c amaldulensis watering tria l in 
whic h water was pumped into a tempora ry wetland .  In order to reac h this site the 
frogs would have had to move a t least 500m overland from the nearest permanent 
water (Department for Environment and Heritage 2004a).  Another South Austra lian 
study rec orded Golden Bell Frogs in p itfa ll traps severa l hundreds metres from the 
nearest water on Katarapko Island (Herbert 2000).    

2.8 Diet and foraging behaviour 

The Golden Bell frog has been desc ribed both as a genera list c a rnivore and an 
opportunistic forager.  It is a sit and wa it p redator tha t is a p redator whic h sits and 
wa its to ambush its p rey when it c omes within feed ing range (Department of 
Environment and Conserva tion 2005).  Forag ing may oc c ur both during the night or 
day (Cogger et a l. 1983) and it has been observed feed ing on both aquatic and 
terrestrial prey.  This prey includes both invertebrates and vertebrates, such as aquatic 
beetle la rvae, terrestria l inverteb ra tes suc h as beetles, sna ils, grasshoppers, flies and 
other insec ts, aqua tic verteb ra tes suc h as tadpoles other frogs inc lud ing members of 
its own spec ies, and sma ll fish, and terrestria l verteb ra tes inc lud ing liza rds and sma ll 
snakes (Pyke 2002).  

2.9 Social organisation and reproduction 

Breeding occurs over an extended period from about August, September to January, 
February, a lthough c a lling has been rec orded as la te as Marc h and April.  Ma les c an 
c a ll while floa ting in stand ing water or from vegeta tion c lose to the waters edge
and while calling may occur during the night or day it is generally restricted to warm 
and c a lm c ond itions.  Mating and spawning have a lso been observed both during 
the night and day (Pyke 2002).  Approximately 2000 eggs are la id in a loose c lump 
c onta ined in a floa ting jelly ra ft, whic h la tter b reaks up and sinks (Gillesp ie et a l. 2004, 
Amphibian Research Centre 2005).    

The tadpoles a re free swimming and a re usua lly found in vegeta tion c lose to the 
waters edge (Anstis 2002).  They may be found in the water a t any time of the year as 
b reed ing genera lly oc c urs over an extended period , with tadpole metamorphose 
oc c urring in la te summer or autumn.  However, in some instanc es tadpoles may over 
winter and metamorphose in the following summer (Gillesp ie et a l. 2004).  Immature 
frogs are generally observed between January and April (Cree 1984 in Pyke 2002).    

Golden Bell Frogs a re ac tive by day and will often bask in sunlight, a lthough basking 
may decline in hotter regions (Department of Environment and Conservation 2005).  
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3.0. THREATS TO SPECIES PERSISTENCE OR RECOVERY 

3.1 River Regulation and Habitat Fragmentation 

River regula tion and high levels of c onsumptive water use have a ltered the timing 
and reduc ed the frequenc y, magnitude and dura tion of flood ing a long the entire 
length of the South Austra lian River Murray (Carter & Nicolson 1993, Sharley & Huggan 
1995).  Partic ula rly low flows have oc c urred from the year 2000 onwards a result of 
an extended d rought and demands for c onsumptive water use, whic h have been 
higher than in any previous drought (Murray-Darling Basin Commission 2002).    

Loc a l flood ing whic h fills tempora ry wetlands on the floodp la in c an be a trigger for 
b reed ing in this spec ies (Pyke 2002), indeed b reed ing has been rec orded in four 
managed wetlands in the South Austra lian River Murray c orridor a fter introduced 
flooding events (Department for Environment and Heritage 2004a, 2004b, 2004c 2004d).  
Henc e a reduc tion in flood frequenc y will signific antly reduc e the a rea of ava ilab le 
b reed ing hab ita t and reduc e the number of b reed ing opportunities.  While a 
reduc tion in flood dura tion may reduc e b reed ing suc c ess if wetlands d ry before 
tadpoles have metamorphosed.    

Given tha t flood frequenc y and dura tion c an be c ontrolled in managed river pool 
level wetlands with flow c ontrol struc tures and tha t flood dura tion c an be c ontrolled 
in managed wetland above pool level.  It would be appropria te to investiga te the 
oc c urrenc e of Golden Bell Frogs in managed wetlands in the River Murray c orridor 
and identify the fac tors inc lud ing flood ing reg imes and hab ita t fea tures tha t favour 
successful breeding of this frog.  

3.2 Drought 

The dec line of the Golden Bell Frog was c onsistent with d rought in Vic toria and there 
has been some evidenc e of rec overy in wetter years (Tyler 1997).  Simila rly in South 
Austra lia rec ord ings of the Golden Bell Frog has been grea ter during wetter years 
than in d ry years (Wa lker 2003).  However, Mahoney (1999) c autions tha t, a lthough 
d rought has been linked to dec lines in the bell frog c omp lex in the New South Wa les 
northern and southern tab lelands, d rought is a regula r fea ture of these a reas.  
Suggesting that other factors are involved with the decline of bell frogs in these areas, 
or tha t d rought is ac ting in c omb ina tion with other existing p ressures to p roduc e the 
observed dec line.  The role of d rought in the dec line of the Golden Bell Frogs in the 
South Austra lian River Murray c orridor has not been determined nor have the possib le 
interactions between drought and other threatening processes been assessed.    

3.3 Eastern Gambusia 

Eastern Gambusia Gambusia holbrooki formerly known as Gambusia a ffinis, and a lso 
widely c a lled Mosquito Fish were introduc ed to Austra lia a round the 1920s initia lly as 
an aquarium fish, and then into the wild as an unsuc c essful c ontrol for mosquitos.  
They a re now widely sp read and c ommon throughout New South Wa les, South 
Austra lia and Vic toria (Mc Dowa ll 1980).  They a re most abundant in still warm waters 
25 

 

38º C, but c an survive under ic e and in tempera tures up to 44º C.  They mature 
rap id ly and may b reed severa l times per year given suitab le tempera tures
resulting in rap id popula tion inc reases (Mc Dowa ll 1980).  They a re widespread and 
common in South Australian River Murray wetlands.  

Eastern Gambusia a re a well-known threa t to small na tive fish suc h as c a rp 
gudgeons, whic h they a ttac k, c ompete with for resourc es and c onsume their eggs 
and young.  They a re a lso known to have adverse effec ts on mac ro inverteb ra te 
populations (Bence 1998) and are considered a major factor in the decline of several 
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spec ies of frogs inc lud ing the Green and Golden Bell Frog Litoria aurea (Pyke & White 
2000).  Although this relationship is not simple, in controlled experiments examining the 
effec ts of Eastern Gambusia on Green and Golden Bell Frog tadpoles it was found 
that where aquatic vegetation was absent tadpole survival was significantly reduced 
in a 24-hour period .  When aquatic vegeta tion was p resent no signific ant impac ts 
could be detected after three days (Morgan & Buttemer 1996).    

However, in this study only dec eased tadpoles where c ounted as p rey while those 
with ta il damage where not.  Ta il damage c an result in inc reased risk of d isease, 
inc reased risk of p redation, as a result of lost mob ility and reduc ed growth ra tes 
resulting in poorer surviva l ra tes.  Add itiona lly the p resenc e of p redators may c hange 
forag ing pa tterns a lso resulting in reduc ed growth ra tes (NSW Nationa l Parks & Wild life 
Servic e 2003a).  Morgan and Buttemer s (1996) study c onc luded tha t remnant Green 
and Golden Bell Frog popula tion a re susc eptib le to p redation by Eastern Gambusia 
and suggested tha t remova l of them from Green and Golden Bell Frog b reed ing 
areas was an appropriate management action.  

It still rema ins to be estab lished the effec t tha t p redation by Eastern Gambusia on 
Golden Bell Frogs eggs and tadpoles has on South Austra lian River Murray 
populations.  

3.4 Disease: Chytridiomycosis 

Chytrid iomyc osis is a d isease fa ta l to a wide range of frog spec ies, and has been 
observed in both the Golden Bell Frog and the closely related Green and Golden Bell 
Frog Litoria aurea (Bishop 2000, Mahony & Wekerman 2001 in NSW Nationa l Parks & 
Wild life Servic e 2003).  Infec tion oc c urs through waterborne zoospores whic h c an 
rema in viab le for over 24 hours.  These spores invade the superfic ia l layers of the 
epidermis.  Experimentally infected frogs have become terminally ill 10  47 days after 
exposure (Berger et al. 1999).    

Chytrid iomyc osis oc c urs g loba lly and has been found in New Zea land , Europe, North 
Americ a , Centra l Americ a , South Americ a and Afric a .  In Austra lia it has been 
recorded in four zones, along the east coast extending from Cooktown to Melbourne, 
in Tasmania , in the south-west of Western Austra lia .  In South Austra lia it has been 
rec orded in a zone a round Adela ide, but not yet in the River Murray c orridor (Speare 
& Berger 2005).  In the Adela ide zone one spec ies of frog the Spotted Grass Frog 
Limnodynastes tasmaniensis has been rec orded with this infec tion and two spec ies of 
frog the White-lipped Tree Frog Litoria infra fraenata and the Golden Bell Frog held in 
captivity in Adelaide have been recorded with this disease.  

Chytrid iomyc osis has been dec la red a key threa tening p roc ess in New South Wa les 
where the d isease has been a known c ause of death in the Green and Golden Bell 
Frog and six other frog species (NSW National Parks & Wildlife Service 2003b).  The New 
South Wa les Parks and Wild life Servic e c urrently has in p lac e hyg iene p rotoc ols for the 
c ontrol of d isease in frogs, whic h a re intended for use by a ll peop le hand ling frogs 
(NSW Nationa l Parks and Wild life Servic e 2001).  Considera tion should be g iven to 
introducing similar protocols in South Australia to prevent the spread of this disease.   

3.5 Toxins 

Frogs a re highly susc eptib le to environmenta l pollutants throughout their life c yc le.  
Both frog eggs and tadpoles c an absorb toxic water born pollutants suc h as 
insec tic ides, while adult frogs, tha t a lso have soft permeab le skin a re simila rly 
vulnerable (White 1995).  Hence the introduction of chemicals such as herbicides and 
insec tic ides into frog hab ita t c an pose a serious threa t to tha t frog popula tion 
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(Robertson et a l. 1994, Ehmann & White 1996 in Department of Environment and 
Conservation 2005).    

It has been suggested tha t a herb ic ide c onta ining a d ispersant has been d irec tly 
responsib le for some dec lines of the Golden Bell Frog when used a round fa rm dams 
(Tyler 1997).  Stud ies of the of the c losely rela ted Western Green Tree Frog Litoria 
moorei c onduc ted in Western Austra lia have found tha t the tadpoles of this spec ies 
a re partic ula rly sensitive to g lyphosate a b road spec trum non-selec tive herb ic ide 
(Tyler 1997).  In add ition the surfac tant used in the formula tion of c ommonly used 
herb ic ides c an be more harmful to aquatic anima ls than the g lyphosate.  The toxic ity 
of these c ompounds inc reases signific antly with rising pH and tempera ture (Bidwell & 
Gorrie 1995), whic h may p resent a potentia l hazard for frogs and tadpoles oc c urring 
in shallow water bodies along the river corridor.  

3.6 Grazing and other habitat degradation 

Grazing of wetlands has the potentia l to seriously degrade frog hab ita t by removing 
surround ing vegeta tion henc e reduc ing the a rea ava ilab le for forag ing and shelter 
(Pyke 2002).  Add itiona lly grazing a round a wetland c an slow seed ling estab lishment, 
inc rease water turb id ity, through tramp ling and pugging and reduc e aquatic 
p roduc tivity (Bac on et a l. 1994).  While the remova l of aquatic vegeta tion may 
remove shelter and forag ing a reas for tadpoles.  In add ition vegeta tion c lea ring and 
remova l of fa llen timber and other ground debris removes shelter and possib le 
foraging sites for adult frogs (Department of Environment and Conservation 2005).  

3.7 Climate Change 

In the future the threa ts assoc ia ted with reduc ed River Murray flows owing to river 
regula tion may be exac erba ted by c limate c hange.  Climate p red ic tions suggest 
tha t overa ll, c limate c hange may b ring lower ra infa ll and higher evapora tions ra tes 
to the Murray-Darling Basin, resulting in even lower River Murray flows than those tha t 
oc c ur a t p resent (Jones et a l. 2002).  Globa l warming as a result of an enhanc ed 
green house effec t may reduc e tadpole surviva l owing to inc reasing water 
tempera ture.  Indeed , it is suggested tha t further g loba l warming will reduc e the 
overa ll d istribution of the Golden Bell Frog (Ashworth 1998, Bennett et a l. 1991 in Pyke 
2002).  Add itiona lly frog spec ies tha t bask in the sun like the Golden Bell Frog may be 
susc eptib le to inc reasing levels of UVB rad ia tion on adults (Tyler 1997), however this 
has not yet been demonstrated for this frog species.  

3.8 Knowledge Gaps 

There has been little sc ientific researc h of the Golden Bell Frog in the South Austra lian 
River Murray c orridor.  As a result there is a pauc ity of pub lished information on their 
hab ita t requirements in this reg ion, b reed ing b iology and ec ology.  In add ition the 
reasons for the decline of this species is poorly understood.    

In the absenc e of this information it is d iffic ult to p red ic t or monitor the effic ac y of a 
range of management ac tions.  In pa rtic ula r more information is required on the role 
tha t managed wetlands c an p lay in Golden Bell Frog c onserva tion as these wetlands 
may offer a unique opportunity to manipulate habitat to favour this species.     
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4.0. RECOVERY OBJECTIVES 

4.1 Broad goals  

Short-term Goal 

 
Within five years identify the b reed ing and refuge hab ita t requirements of the 
Golden Bell Frog within the South Austra lian River Murray c orridor.  Initia te 
during this time period , management p rograms to stop further popula tion 
declines and provide conditions favourable for population increases.  

Long-term Goal 

 

Within ten years, improve the c onserva tion sta tus and rec overy potentia l of 
the Golden Bell Frog In the South Australian River Murray corridor.  

4.2 Specific objectives  

1. Determine the c urrent d istribution and hab ita t p referenc e of the Golden Bell 
Frog in the South Australian River Murray Corridor.  

2. Inc rease the level of knowledge of the Golden Bell Frogs b reed ing b iology, 
ecology and reasons for decline.  

3. Investiga te the role tha t managed wetlands within the South Austra lian River 
Murray corridor can play in the conservation of the Golden Bell Frog.  

4. Imp lement stra teg ies to mitiga te identified threa ts to the Golden Bell Frog in 
South Australian River Murray corridor.  

5. Inc rease c ommunity awareness and involvement in the c onserva tion of the 
Golden Bell Frog and other threatened wetland fauna.  

6. Form of a Regional Recovery Team for the Golden Bell Frog.  
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5.0. RECOVERY CRITERIA AND ACTIONS  

Objective 1: Determine the current distribution and habitat preference of the 
Golden Bell Frog in the South Australian River Murray Corridor.  

Criteria 1.1: The d istribution of the Golden Bell Frog in the South 
Australian River Murray Corridor is determined.  

Actions  

1.1 Colla te Golden Bell Frog sightings from existing rec ords suc h as EPA 
Frog Census, Wetland Management p lans and c ommunity sightings.  
Conduct additional targeted surveys as required.  

Regula r monitoring of Golden Bell Frog d istribution will p rovide the baseline 
information nec essary to eva lua te the effic ac y of rec overy ac tions.  In add ition this 
information will help to identify threa ts to spec ific popula tions and will be a va luab le 
aid in guiding future management actions.   

Objective 2: Increase the level of knowledge of the Golden Bell Frogs breeding 
biology, ecology, habitat preference and reasons for decline.  

Criteria 2.1: Habitat fea tures nec essary for suc c essful b reed ing and 
refuge a re determined and threa tening proc esses a re better 
understood.  

Actions  

2.1 Undertake stud ies within a va riety of d ifferent wetland types where 
Golden Bell Frogs have been rec orded , to determine essentia l hab ita t 
and hydrological regimes where applicable.  

2.2 Undertake stud ies of Golden Bell Frog b reed ing b iology and ec ology, 
including threatening processes.  

A grea ter understand ing of the Golden Bell Frog s b iology and ec ology partic ula rly in 
relation to essentia l b reed ing hab ita t and hydrolog ic a l reg imes will help to guide 
management ac tions where ac tive management is required .  Add itiona lly improved 
knowledge of the spec ies b reed ing b iology and ec ology will a lso help to inform 
future recovery actions.   

Objective 3: Investigate the role that managed wetlands within the South Australian 
River Murray corridor can play in the conservation of the Golden Bell 
Frog.  

Criteria 3.1: Doc ument the oc c urrenc e of Golden Bell Frogs in 
managed wetlands in the South Australian River Murray corridor.  

Criteria 3.2: Fac tors tha t influenc e the oc c urrenc e of Golden Bell 
Frogs in managed wetlands are better understood.  

Actions  
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3.1 Include managed wetlands in the surveys outlined at Objective 2.  

3.2 Determine hab ita t fea tures inc lud ing hydrolog ic a l reg imes in 
managed wetlands that favour Golden Bell Frog breeding.  

A grea ter understand ing of the role tha t managed wetlands c an p lay in Golden Bell 
Frog c onserva tion may offer a unique opportunity to manipula te hab ita t to favour 
this species where active management is required.  

Objective 4: Implement strategies to mitigate identified threats to Golden Bell Frogs 
in the South Australian River Murray corridor.  

Criteria 4.1: Golden Bell Frog b reed ing hab ita t is identified mapped 
and protected.  

Actions  

4.1 Surveys of Golden Bell Frog d istribution a re c onduc ted with suffic ient 
frequency to determine changes in its distribution.  

4.2 Land tenure of existing Golden Bell Frog breeding areas is determined.  

4.3 Lia ise with wetland managers inc lud ing p riva te landholders where the 
Golden Bell Frog oc c urs to p romote p rotec tion of frog b reed ing 
habitat.  

Existing Golden Bell frog popula tions a re identified and p rotec ted .  Consistent 
monitoring of this spec ies will a llow the effic ac y of rec overy ac tions to be measured .  
Working with wetland managers and landholders, will assist with the rec overy of the 
species and elevate its public profile.   

Objective 5: Increase community awareness and involvement in the conservation 
of the Golden Bell Frog and other threatened wetland fauna.  

Criteria 5.1: Increase awareness and community participation in the 
Golden Bell Frog Rec overy Program ac ross a b road range of 
community groups  

Actions  

5.1 Stud ies of the Golden Bell Frogs b reed ing b iology, ec ology, and 
hab ita t p referenc e and threa tening p roc esses a re pub lished in peer-
reviewed journals.  

5.2 Results / outc omes from p rograms a re reported to interested 
c ommunity groups suc h as wetland managers, Loc a l Ac tion Planning 
groups, and the South Australian Murray River CARE Team.  

5.3 Develop a manua l for wetland managers, whic h outlines methods of 
c onserving Golden Bell Frogs in managed wetlands in whic h they a re 
located.  

5.4 Develop educ ationa l fac t sheets and posters tha t p romote the 
conservation of the Golden Bell Frog.  
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5.5 Report rec overy p rogram results to the loc a l c ommunity through the 

local media.  

These ac tions will ra ise the pub lic p rofile of the spec ies and assist in the c ollec tion of 
research data and the implementation of recovery actions.  

Objective 6: Formation of a Regional Recovery Team for the Golden Bell Frog.  

Criteria 6.1: A Regional Recovery Team is formed.    

Actions  

6.1 Form a Rec overy Team tha t inc ludes DEH River Corridor Threa tened 
Fauna Officers, community members and wetland managers.   

The estab lishment of a Rec overy Team will help with the c o-ord ina tion of researc h 
and rec overy ac tions and the d issemination of information to the b roader 
community.  
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6.0. Implementation Schedule   

Tab le 6.1, p rovides a summary of the imp lementa tion sc hedule for the rec overy 
actions identified in Section 5 of this plan.  Table 6.2 provides a summary of the parties 
responsible for implementing the actions and an estimate of the costs involved.  

This plan is to be reviewed within five years of the date of publication.   
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Table 6.1:  Implementation and costing schedule for the Golden Bell Frog Recovery Plan.  

Estimated Cost/yr. (in $1000) Action

 
No: 

Description Priority Stakeholders 
2006 2007 2008 2009 2010 

Wages In Kind Cash Total 

1.1  
Collate Golden Bell Frog 
sightings from existing 
records. 

1 

DEH, Wetland 
Managers, 
Community 
Groups. 

2.5 1.6 1.6 1.7 1.7 6.6 2.5  9.1 

2.1  

Undertake studies within 
a variety of different 
wetland types where 
Golden Bell Frogs have 
been recorded, to 
determine essential 
habitat and hydrological 
regimes where 
applicable. 

1 

DEH, Wetland 
Managers, 
Community 
Groups. 

5.5 6.7 7.4   11.6 3.0 5.0 19.6 

3.3  

Undertake studies of 
Golden Bell Frog 
breeding biology and 
ecology, including 
threatening processes. 

2 

DEH, Wetland 
Managers, 
Community 
Groups.   

6.4 6.7 6.9 14.0 3.0 3.0 20.0 

3.1  
Include managed 
wetlands in the surveys 
outlined at Objective 2. 

1 

DEH, Wetland 
Managers, 
Community 
Groups. 

4.0 5.2 5.4   11.6 3.0  14.6 

3.2  

Determine habitat 
features including 
hydrological regimes in 
managed wetlands that 
favour Golden Bell Frog 
breeding. 

1 DEH 4.5 5.7 6.4   11.6  5.0 16.6 
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Table 6.1:  Implementation and costing schedule for the Golden Bell Frog Recovery Plan.  

Estimated Cost/yr. (in $1000) Action

 
No: 

Description Priority Stakeholders 
2006 2007 2008 2009 2010 

Wages In Kind Cash Total 

4.1  

Surveys of Golden Bell 
Frog distribution are 
conducted with sufficient 
frequency to determine 
changes in its distribution. 

2 

DEH, Wetland 
Managers, 
Community 
Groups. 

9.0  10.0  10.2 13.1 13.1 3.0 29.2 

4.2  
Land tenure of existing 
Golden Bell Frog 
breeding areas is 
determined. 

2 DEH.  1.1 1.15 1.2 1.3 4.75   4.75 

4.3  

Liaise with wetland 
managers including 
private landholders 
where the Golden Bell 
Frog occurs to promote 
protection of frog 
breeding habitat. 

3 

DEH, Regional 
Recovery 
Team, 
Wetland 
Managers, 
Community 
Groups, 
Landholders.  

1.1 1.15 1.2 1.3 4.75   4.75 

5.1  

Studies of the Golden Bell 
Frogs breeding biology, 
ecology, and habitat 
preference and 
threatening processes 
are published in peer-
reviewed journals. 

3 DEH  1.1 1.15 1.2 1.3 4.75   4.75 
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Table 6.1:  Implementation and costing schedule for the Golden Bell Frog Recovery Plan.  

Estimated Cost/yr. (in $1000) Action

 
No: 

Description Priority Stakeholders 
2006 2007 2008 2009 2010 

Wages In Kind Cash Total 

5.2  

Results / outcomes from 
programs are reported to 
interested community 
groups such as wetland 
managers, LAP groups, 
and the South Australian 
Murray River Care Team. 

2 

DEH, Regional 
Recovery 
Team, 
Wetland 
Managers, 
Community 
Groups, 
Landholders. 

1.0 1.1 1.15 1.2 1.3 5.75   5.75 

5.3  

Develop a manual for 
wetland managers, 
which outlines methods 
of conserving Golden Bell 
Frogs in managed 
wetlands in which they 
are located. 

1 

DEH, Regional 
Recovery 
Team, 
Wetland 
Managers.  

4.4  6.9  6.9  4.4 11.3 

5.4  

Develop educational 
fact sheets and posters 
that promote the 
conservation of the 
Golden Bell Frog. 

3 DEH 3.0  3.4   4.3  2.1 6.4 
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Table 6.1:  Implementation and costing schedule for the Golden Bell Frog Recovery Plan.  

Estimated Cost/yr. (in $1000) Action

 
No: 

Description Priority Stakeholders 
2006 2007 2008 2009 2010 

Wages In Kind Cash Total 

5.5  
Report recovery program 
results to the local 
community, through the 
local media. 

3 
DEH, Local 
Community. 

1.0 1.1 1.15 1.2 1.3 5.75   5.75 

6.1  

Form a Recovery Team 
that includes DEH River 
Corridor Threatened 
Fauna Officers, 
community members 
and wetland managers.  

3  

DEH, Wetland 
Managers, 
Community 
Groups, 
Landholders.  

1.3 1.4 1.5 1.55 1.6 5.7  1.65 7.35 

 

Totals  30.8 30.5 47.5 24.2 26.9 111.1 24.6 24.1 159.9 
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7.0. Biodiversity Benefits to Non-target Species  

The Golden Bell Frog usua lly oc c urs in c onjunc tion with other frog spec ies (Pyke 2002, Wa lker 
& Goonan 2002), henc e management ac tions to p rotec t Golden Bell Frog hab ita t will a lso 
benefit the c onserva tion of other frogs.  In managed wetlands in the South Austra lian River 
Murray c orridor, the Golden Bell Frog has been observed in the same wetlands as Peron s 
Tree Frog Litoria peroni, Pa inted Frog Neobatrac his p ic tus, Eastern Banjo Frog Limnodynastes 
dumerilli, Eastern Sign Bearing Frog let Crina parinsignifera and the Spotted Grass Frog 
Limnodynastes tasmaniensis (Department for Environment and Heritage 2004a, 2004b, 2004c 

2004d).    

In add ition to other frog spec ies, wetlands p rovide va luab le hab ita t for a wide range of 
na tiona lly listed and sta te listed fauna and flora .  In rec ent surveys of four wetlands in the 
Murraylands reg ion in whic h Golden Bell Frogs were rec orded , one na tiona lly listed b ird 
spec ies and 17 sta te listed b ird spec ies were rec orded (Tab le 2.1).  In add ition the sta te listed 
Broad-shelled Tortoise Chelod ina expansa has been rec orded in tempora ry wetlands suc h as 
Lake Littra (Nichols & Gilligan 2004) where Golden Bell Frogs have been recorded breeding.    

The protection of Golden Bell Frog habitat, including temporary and permanent wetlands, will 
have benefits for a wide range of other important flora and fauna spec ies.  The wetland 
a reas where this frog has been rec orded p rovide important b reed ing a reas for na tive fish 
suc h as Carp Gudgeon Hypseleotris Sp ., Fly-Spec ked Hardyhead Crateroc epha lus sterc us 
muscarum and Bony Bream Nemata losa ereb i, and b reed ing a reas and refuge for notab le 
water b irds suc h as Roya l Spoonb ills Plata lea reg ia , Yellow-b illed Spoonb ills Pla ta lea flavipes, 
Sac red Ib is Threskiornis aethiop ic us and other spec ies.  In add ition tempora ry wetlands 
p rovide a reas for the regenera tion of key floodp la in p lant spec ies suc h as River Red Gum, 
River Coobah Acacia stenophylla and Lignum Muehlenbeckia cunninghamii.   
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Table 7.1:  Species of conservation significance recorded in three managed wetlands in 
the Murraylands Region of South Australia at which the Golden Bell Frog was recorded.  

Common Name Scientific Name National 
Status  

South Australian 
Status 

    
Great Crested Grebe Podiceps cristatus  Rare 
Australasian Shoveler Anas rhynchotis  Rare 
Blue-billed Duck Oxyura australis  Rare 
Musk Duck Biziura lobata  Rare 
Freckled Duck Stictonetta naevosa  Vulnerable 
Australasian Shoveler Anas rhynchotis  Rare 
Glossy Ibis Plegadis falcinellus  Rare 
White-bellied Sea-Eagle Haliaeetus leucogaster  Vulnerable 
Peregrine Falcon Falco peregrinus  Rare 
Bush Stone-curlew Burhinus grallarius  Vulnerable 
Major Mitchell Cockatoo  

Cacutua leadbeateri   Vulnerable 
Regent Parrot Polytelis anthopeplus Vulnerable Vulnerable 
Flame Robin Petroica phoenicea  Rare 
Redthroat Pyrrholaemus brunneus  Rare 
Striped Honeyeater Plectorhyncha 

lanceolata  
Rare 

Little Friarbird Philemon citreogularis  Rare 
Blue-faced Honeyeater Entomyzon cyanotis  Rare 
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8.0. Relevant Legislation  

Commonwealth Legislation  

Environment Protec tion and Biod iversity Conserva tion Ac t (EPBC Ac t) 1999: The Golden Bell 
Frog is listed as Nationa lly Vulnerab le under this ac t, whic h p rovides for the regula tion of 
ac tions tha t c an result in a signific ant impac t on na tiona lly listed threa tened spec ies and / or 
ecological communities.  

South Australian Legislation  

Nationa l Parks and Wild life Ac t 1972:  This ac t a llows for the reserva tion, p rotec tion and 
management of na tura l a reas and the flora and fauna c onta ined within them. The ac t a lso 
has p rovision for the lic ensing of sc ientific investiga tion of these spec ies.  The Golden Bell Frog 
is listed as Vulnerab le under this ac t and has been rec orded nesting in the following parks 
and reserves in the South Australian River Murray corridor, Murray River National Park, Chowilla 
Game Reserve, Moorook Game Reserve and Morgan Conservation Park.    

Native Vegeta tion Ac t 1991:  This ac t a llows for the p rotec tion of na tive vegeta tion on free 
hold land by p rovid ing inc entives and assistanc e to land holders to c onserve na tive 
vegetation, limit clearance, encourage revegetation and give landholders the opportunity to 
enter into Heritage Agreements.  Sc hedule 1 of this ac t sta tes the p rinc ip les of na tive 
vegeta tion c lea ranc e tha t rela te to the c onserva tion of b iod iversity. In add ition to making 
p rovision for the retention of signific ant flora and vegeta tion assoc ia tions, it a lso sta tes tha t 
vegeta tion should not be c lea red if the vegeta tion is growing in or in assoc ia tion with a 
wetland environment or the c lea ranc e of the vegeta tion is likely to c ause deteriora tion in the 
qua lity of the surfac e or underground water.  Add itiona lly, na tive vegeta tion should not be 
cleared if it has significance as a habitat for wildlife.    

The Water Resourc es Ac t 1997:  The purpose of this ac t is to p rovide for susta inab le 
management of South Austra lia s water resourc es.  This ac t has p rovision for p rotec ting 
watercourses from degradation and for restoration where degradation has already occurred.  

Pastora l Land Management and Conserva tion Ac t 1989:  This ac t p rovides for the monitoring 
of the grazed lands c ond ition to p revent degradation.  A lease c an a lso c onta in c ond itions 
that provide for the rehabilitation of degraded land.   
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