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The Murray River and the mallee habitat to the south encompass a region of great reptile and amphibian 

diversity within South Australia. A total of 94 species is known to occur in the region (see Appendix 1). 

The area owes its high diversity to several factors. It lies on the intersection of two major climatic and 

zoogeographic regions, the temperate southeast and the arid centre. Much of the region is semiarid, and 

supports a suite of species that are restricted to such a climate, with regular but low winter rainfall, and hot 

dry summers. In addition, more strictly temperate and arid species also extend into the region, in areas 

where local conditions are suitable. A further contributor to the area‘s diversity is the Murray Valley that 

allows riparian and aquatic species to extend into the area, and the river red gum/black box woodland also 

provides tall forest vegetation not otherwise available in this region of South Australia.  

Nomenclature used here largely the same as that used by Wilson and Swan (2008) for reptiles and 

Tyler and Knight (2009) for frogs. More recent work alters some of these names. Phylogenetic studies by 

Melville et al. (2001) and Hugall et al. (2008) strongly place ‘Amphibolurus’ nobbi within the genus 

Diporiphora. The results of Horner‘s (2007) revision of Cryptoblepharus mean that the species in the study 

area is now C. pannosus. Following Gardner et al. (2007) the genus Liopholis is used for the species of the 

Egernia whitii complex, and recent taxonomic revisions of the genus Pseudonaja (Skinner et al. 2005, 

2009) means that the local species formerly included in P. nuchalis is now P. aspidorhyncha. South 

Australian populations formerly known as Lerista muelleri are now referred to L. timida (Smith & Adams 

2007; Hutchinson 2008). Work in progress by Sistrom and coworkers re-validates Gehyra lazelli for the 

species that has been informally known as the 2n=44 ‗race‘ of Gehyra variegata (King 1979). Further 

work by Oliver et al. (2007) and Hutchinson et al. (2009) shows that Diplodactylus “vittatus” is actually a 

complex of three species in the study area, and these are given informal, separate treatment here.  

 

BIOGEOGRAPHIC PATTERNS  

From the herpetological point of view, there are five main subregions within the study area, each with a 

distinctive mix of species that reflect broader South Australian climatic and biogeographic patterns. These 

subregions are defined here as:  

Murray River corridor (MRC), the river and its floodplains and billabongs. This subregion provides 

the only natural permanent water in the study area, supporting species that would otherwise be unable to 

live in the region. Some of the species that occur here are widespread in eastern Australia but occur only 

sporadically, if at all in South Australia outside the MRC. The frog fauna is relatively diverse by South 

Australian standards, and includes two species, Crinia parinsignifera and Limnodynastes fletcheri, that 

occur nowhere else in the state. Similarly one of the state‘s three freshwater tortoise species, Chelodina 

expansa, is confined to the river, while another, Emydura macquarii, is almost confined there (also occurs 

in the Cooper Creek drainage).  

Aside from the river, the MRC also provides the largest trees, which support some other species that 

depend on such vegetation, such as the large and predatory tree goanna, Varanus varius.  

Upper Murray mallee (UMM), the region bounded by the Murray River and the Mallee Highway, 

and characterised by redder sands and more open mallee (continuous with the Victorian Sunset Country). 

Many of the reptiles that occur here are found more widely across the arid and semiarid southern interior 

of Australia, with some also extending well into the driest parts of central Australia. Such species are at the 

southern limits of their distribution in the Murray mallee.  

Lower Murray mallee (LMM), the remaining southerly part of the study area wedged between the 

Mallee and Dukes Highways (continuous with the Victorian Big Desert and Little Desert). The habitats in 

this area are mostly composed of lower-growing and more densely packed  
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vegetation, with fewer open spaces between bushes, paler sands and somewhat lower temperatures. The 

fauna here also extends across southern Australia to south-western Western Australia, but is patchier than 

the red-sand UMM habitat, and its species show more local patterns of distribution. Several interesting 

patterns of species pairs can be seen, where one member of the pair occurs in the UMM while a related 

species replaces it in the LMM. Examples include the two ground-dwelling goannas (LMM: Varanus 

rosenbergi, UMM: V. gouldii), the two bearded dragons (LMM: Pogona barbata, UMM: P. vitticeps), two 

medium-sized climbing dragons (LMM: Amphibolurus norrisi, UMM: Diporiphora nobbi).  

Western Murray flats (WMF), the eastern section of the study area, lying south of Morgan and 

between the river and the 200 m contour line that defines the eastern boundary of the Adelaide hills. The 

north-south trend of this strip of land to the east of the river creates a steep temperature gradient, and 

consequently the fauna changes considerably along this gradient. At the northern end, continuous with the 

more northerly south Olary plains, there are true inland species, such as Pseudechis australis and Ctenotus 

strauchii. At the southern end are temperate species such as Hemiergis decresiensis.  

South Olary plains (SOP), a thin strip of this extensive region to the north of the study area forms 

the upper boundary of the study area, north of the river from Morgan to the New South Wales border.  

More detailed summaries of the relationships between species assemblages and habitats are provided 

in Foulkes and Gillen (2000b), and the broader report (Foulkes and Gillen 2000a) is a useful source of other 

habitat and landscape data that impinge on the area covered by this book. The Murray Mallee survey area 

focused on three of the five subregions discussed above, namely UMM, LMM and WMF, while the main 

course of the river (the MRC subregion) was sampled only in passing. The SOP subregion is covered by 

Forward and Robinson (1996).  

 

AMPHIBIANS  

Eleven species of frogs are known from the study area, three from the treefrog family Hylidae, the 

remainder belonging to the two endemic Australian frog families, the Myobatrachidae (three species) and 

the Limnodynastidae (five species) (see also Appendix). Given the general aridity of the region, it would 

be expected that most frogs will be found in the Murray River corridor, and this is what is observed. All 

species are found along the Murray and its adjacent riparian habitats, but only the burrowing species 

(Limnodynastes dumerilii and the species of Neobatrachus) occur extensively in the dry, mallee-dominated 

habitats. Human modifications to the landscape, in the form of dams for stock, have allowed additional 

species (Limnodynastes tasmaniensis and Crinia signifera) to spread into the wider region. 

Mallee frogs spend much time avoiding dry conditions, but the impression sometimes given that they 

only emerge to breed is quite wrong. Humid or drizzly conditions regularly occur in this region at night, 

causing negligible measurable rainfall but providing good conditions for frogs to be on the surface. In such 

conditions, all species become active and use the opportunity to feed and rehydrate, before returning to 

daytime shelter. Only one species, Litoria raniformis, is regularly active on the surface by day, and this is 

because its activity takes place next to permanent water, among reedbeds on the edges of billabongs and 

dams, where dehydrations is not a problem.  

Most of the frog species of the Murray mallee are relatively widely occurring generalists, inhabiting 

temperate habitats from Adelaide to southeast Queensland and extending into semiarid areas where water 

permits (Tyler 1978). However, two species, Crinia parinsignifera and Limnodynastes fletcheri, are 

distinctive in that they are only found in the Murray-Darling Basin. A third species, Littoria peronii (Fig. 

1), is an east coast species, that, like the black snake and water skink (see below), has invaded the humid 

corridor of the Murray-Darling system. Most of the frog species of the region are conventional pond 

breeding species, using overflow areas adjacent to billabongs as breeding sites and mostly breeding during 

spring. A minority of species (notably Crinia signifera and Litoria ewingii) regularly breed in autumn-

winter, and the southern burrowing species, Neobatrachus pictus (Fig. 2), also tends to breed most often 

after the first heavy autumn rains, but may breed much later in dry years (Fenner 2007). The more inland 

Neobatrachus sudelli by contrast tends to breed following heavy spring or summer thunderstorms. Natural  
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Figures 1-2. 1 (left), Peron‘s treefrog, Litoria peronii, is an arboreal species from eastern Australia that is confined 

to the Murray River corridor; 2 (right), This male painted burrowing frog, Neobatrachus pictus, is calling in a recently 

flooded dam.  

 

One other autumn-breeding species with a more unusual reproductive strategy is Pseudophryne 

bibronii (Watson & Martin 1973; Tyler 1978). Males of this species set up calling territories in autumn 

before heavy rains have fallen, calling from low lying areas that will flood in winter. The relatively large 

eggs are few in number with thick jelly coats, and the tadpoles undergo early development when in the 

eggs, after which development is arrested. When the nest area floods, sometimes many weeks after laying, 

the jelly coat dissolves and the tadpoles enter the pond at a more advanced developmental stage than other 

frogs, shortening the time to metamorphosis and avoiding some aquatic predators.  

The problems of finding enough water to complete the life cycle are most acute for the two 

Neobatrachus species, which generally live in areas that are fully arid and waterless for most of the year. 

These species overcome the ephemeral nature of their breeding areas by having tadpoles with remarkably 

flexible growth rates. If the breeding site is one with relatively deep, long lasting water, such as a natural 

waterhole or man-made dam, the tadpoles grow slowly over three to six months and to a very large size 

(up to 80 mm long) (Anstis 2002). At metamorphosis, the young frogs are relatively large, giving them the 

best prospects for moving around to find optimum shelter areas and digging in deeply to avoid desiccation. 

If the water body is shallow and dries out rapidly, development speeds up enormously, and the tadpoles 

can transform within as little as three weeks (Fenner 2007). The resulting frogs are very much smaller than 

they would have been had the water allowed longer growth; nevertheless they are land animals and 

independent of water, free to seek out a refuge and await opportunities for feeding and further growth.  

 

REPTILES 

The Murray Mallee region is a ‗hotspot‘ for reptile diversity in South Australia. Principally this is because 

the region lies on the edge of some important climatic and distributional zones, and benefits by having 

components of these separate zones contacting and overlapping. Climatically, there is a decline in rainfall 

from southeast to northwest, so that conditions suit more temperate species in the south and east and more 

arid-adapted species in the north. The climate also influences vegetation with denser, heathy vegetation in 

the south, and more open mallee, and woodlands with other tree species (Allocasuarina, Myoporum) in the 

north and northwest, and these further influence the composition of the reptile fauna. Biogeographically, 

there are four main reptile faunal groups that can be recognised in the study area. These is a southern semi-

arid mallee fauna that is the most prominent and is mainly distributed to the west of the study area, a 

temperate southeastern Australian component, mostly distributed around the southern and western margins, 

an eastern semi-arid/subtropical group entering from the northeast, and a central Australian component 

coming in from the north.  

 

TORTOISES  

The animals technically called pleurodiran chelonians are known either as tortoises or turtles. Traditional 

Australian usage of ‘tortoise’ for the freshwater species and ‘turtle’ for the purely marine   
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species is being displaced by the more global use of “turtle” for anything aquatic (restricting “tortoise” to 

the purely terrestrial Testudinidae). For this discussion, I will continue to use the Australian “tortoise” for 

these animals.  

Three species occur in the Murray Mallee region, all members of the family Chelidae, a family 

distributed in both the Australia-New Guinea region and also over much of South America. Two species 

are long-necked ambush predators of the genus Chelodina, while the other belongs to the short-necked, 

omnivorous genus, Emydura.  

The reproductive biology of the three species reveals an interesting dichotomy that reflects the origins 

of the species. Emydura macquarii (Fig. 3) and C. longicollis (Fig. 4) have a conventional temperate zone 

reproductive strategy, with spring mating and egg laying, followed by incubation of the eggs over summer 

to hatch mid summer to early autumn.  

 

 
Figures 3-4. 3 (left), the Murray river short-necked tortoise, Emydura macquarii, is confined to the channel and major 

billabongs, and is an omnivorous feeder; 4 (right), the common long-necked tortoise, Chelodina longicollis, frequently 

migrates away from the river margins to make use of farm dams and temporary swamps.  

 

In the case of C. expansa, mating and egg laying occur in autumn, so that the eggs are exposed to 

falling air and soil temperatures shortly after they are laid. The result is that the eggs cease development 

over winter, and then resume when the weather warms in spring. Hatching occurs at the end of summer 

after nearly a year of incubation. The explanation for this is apparently that C. expansa has relatively recent 

invaded the Murray valley following expansion of its distribution southwest from coastal subtropical 

Queensland. In its source area, C. expansa, by laying eggs in autumn, is timing its nesting for the end of 

the wet season. In Queensland‘s climate incubation is completed within a few months so that the young 

emerge in time for the start of the next wet season. In spite of the apparent mismatch between breeding 

season and climate in the Murray Darling basin, C. expansa is widespread through the river systems of the 

Basin, although less abundant than the other two species.  

 

REPTILES  

The Australian deserts are famous for the high diversity of their lizard fauna, which typically shows twice 

the diversity (or more) of comparable deserts elsewhere in the world (Pianka 1986). While the Murray 

Mallee is more semi-desert than true desert in climatic terms, this area too supports a rich fauna of lizards. 

This diversity is boosted by a suite of species that inhabit wetter environments, and enter the study area 

along the river, or are marginally present along the more temperate western or the southern edges of the 

area, with a total of 64 species known to occur.  

Much of the diversity is due to species complexes, where a series of related species “divide up the 

territory” so to speak, with each member of the complex inhabiting a particular subregion, limited by 

climate, soil type or other habitat variables, often with relatively little overlap.  

Lizard and snake distributions tend to be tied tightly to temperature. All species actively regulate their 

body temperatures, and most prefer relatively high temperatures for activity. However the extremely high 

temperatures that characterise the region in summer, together with the very open habitats, make prolonged 

activity in the open impossible for most species. The occurrence of species therefore reflects differences in 

temperature preferences among species, and also differences in temperature tolerances; in technical terms, 

each species will have a particular voluntary maximum temperature, at which an animal will cease activity 

and seek shelter, and a critical maximum temperature, beyond which the animal will suffer physiological 

damage, and which will cause death if   
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not promptly avoided. Activity times, habitat preferences and foraging strategies are all moulded by 

temperature considerations.  

In the Murray Mallee, a second consideration that has a major role in determining distributions and 

behaviour is water loss. Lizards and snakes generally are resistant to dehydration, but there is much 

interspecific variation and conditions easily endured by one species can be rapidly lethal for another. Less 

resistant species tend to inhabit either the southern margins of the region, select more sheltered habitats for 

activity, such as remaining within leaf litter or dense vegetation, or confine surface activity to overcast days 

or after dark. Sensitivity to water loss and to avoidance of high temperatures may go together, as for 

instance in species of the skink genus Hemiergis, which dehydrate relatively easily and have critical 

maximum temperatures in the mid 30s Celsius. This link is not necessarily true however, examples 

including many gecko species that are very resistant to dehydration, but prefer low temperatures for their 

activity.  

 

Lizards 

Four major evolutionary lineages of lizards occur in Australia and all are represented in the Murray Mallee. 

The relationships and classification of gekkonoid lizards has recently been the subject of many new studies 

(Donnellan et al.1999; Han et al. 2004). The result has been that we now have a clearer understanding of 

how this group has diversified, and particularly that Australia has been an important area for the evolution 

of these lizards. Four major groups are recognised as families. The cosmopolitan Gekkonidae has four 

mallee species. The exclusively Australian Diplodactylidae is the most diverse in the Murray Mallee with 

eight recognised species and others still undescribed. The Carphodactylidae comprises mostly tropical 

Australian, New Caledonian and New Zealand species, but includes one arid zone genus, Nephrurus, with 

a single Murray Mallee species, N. milii. The fourth Australian gekkonoid family, anatomically more like 

snakes than lizards, is the Pygopodidae, with six species.  
 

 
Figure 5. The tree dtella, Gehyra variegata, is an arboreal gecko with highly developed adhesive toe pads. 

 

Gekkonoids as a group are basically nocturnal lizards, with highly developed night vision. The 

pygopods are exceptional in this as in so many other features of their biology, with most being diurnal. 

Observing gecko behaviour at night is difficult – reminiscent of trying to determine if the fridge light stays 

on when you close the door. But from what can be observed of those geckos that do tolerate lights, such as 

the various commensal species, and the posture and behaviour of geckos when first illuminated by lights 

at night, many appear to be sit and wait foragers, choosing a vantage point on a perch or area of open 

ground and scanning it for movements of prey or other geckos.  

Apart from their prominent eyes, geckos as a group are also famous for their sticky toe pads that 

assist many climbing species. Not all geckos have these pads, and not all have equally efficient toe pads. 

The true gekkonid genera Gehyra and Christinus are the Mallee species with the most effective toe pads 

for running over vertical surfaces, especially Gehyra species (Fig. 5) which are able to run upside down. 

Gekkonid geckos have a unique egg shell that is hard and brittle, like a bird‘s egg, rather than the water 

absorbing flexible shells of other lizard and snake eggs. These eggs can be  
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deposited in a variety of locations that would be much too dry for other lizard eggs. Female gekkonids 

often have a pair of prominent pale bulges on each side of the neck that are stores of calcium, presumably 

to provide the extra amounts needed for the rigid egg shells.  

Dilodactylid geckos have a range of foot specialisations that correlates with their varied ecologies, 

from fully arboreal or climbing in low vegetation (Strophurus; short broad toes with broad paired adhesive 

pads), to mostly terrestrial (Diplodactylus; small but functional pads – Fig. 6) to fully terrestrial, fast 

running and even burrowing (Lucasium – Fig. 7, and Rhynchoedura; reduced pads or pads completely 

absent ). In this case the relationships among the genera indicate that the pattern is one of progressive loss, 

as a lineage that was initially arboreal has become increasingly terrestrial in habits as it has radiated into 

the desert regions of Australia. The radiation has produced many somewhat similar species, some of which 

are only now being recognised. Three species in the stone gecko group (Diplodactylus vittatus complex) 

are known to occur in the Murray Mallee, D. vittatus, D. furcosus and D. calcicolus (Hutchinson et al. 

2009) The three show a typical Murray Mallee pattern of partly overlapping distributions, each species 

tending to be associated with a particular set of geographic or climatic conditions and overlapping with one 

of the other two (see Appendix).  

 
Figures 6-7. 6 (left), the tessellated gecko, Diplodactylus tessellatus, a terrestrial gecko that inhabits cracking clay 

soils; 7 (right), the beaded gecko, Lucasium damaeum, is a ground-dwelling species in sandy terrain that hides in 

spider holes during the day.  

 

The barking gecko, or thick-tailed gecko, Nephrurus milii, is the most southerly of the arid zone 

carphodactylid genus Nephrurus, the only one that lacks a knob-like sensory structure on the tip of the tail 

(Bauer 1990). This is a particularly widespread and successful species, occurring across the southern half 

of Australia from the arid Lake Eyre basin to dry temperate to almost subtropical habitats on the coasts. Its 

large size enables it to eat large, potentially dangerous invertebrate prey such as centipedes and large 

spiders, and it also preys on smaller gecko species.  

Pygopods appear to be ecological equivalents of small snakes in other parts of the world. In contrast 

to most lizard families, many of the pygopod genera show distinct specialisations for specific prey types. 

Among the Murray Mallee species, Lialis is specialised for hunting lizards (skinks, geckos, other 

pygopods), Pygopus (Fig. 8) concentrates on hole-dwelling arachnids and Aprasia eats the broods of ants 

(Patchell & Shine 1986a,b). Only Delma appears to retain a more generalised small invertebrate diet. 

Although snake-like in shape, pygopods differ anatomically in that most of their length is tail, and the wiry, 

muscular structure enables them to move in un-snakelike ways. When suddenly alarmed, Delma species 

use their tail like a spring and can hurl themselves into the air or use a series of such movements to leap 

across open ground when trying to evade capture. Some species will also utter audible squeaks or buzzes 

when doing this – like other gekkonoid lizards, pygopods have a voice.  
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Figure 8. The common scaly-foot, Pygopus lepidopodus, growing to 50 cm, is the largest species of legless lizard in 

the region.  

 

Skinks are the most numerous and diverse reptile group in Australia generally and also in the Murray 

Mallee. The 32 species include some of the commonest and widespread species and also some of the most 

familiar. Skinks share tough body scales, each relatively large and overlapping, and containing an internal 

bony support. Such bony body scales are a unique feature of skinks, making them much better protected 

than most other lizards. Skinks show great variation in their mode of reproduction, While a small minority 

lay eggs, many bear live young, some doing little more than retaining normal yolky eggs until they hatch, 

but others developing placental connections that allow the mother to directly nourish the embryos. Some 

egg layers modify their habits by nesting communally. Concentrating the eggs and hatchlings in one area 

can minimise the effect of predators that might destroy all of a single clutch but only a small proportion of 

many clutches together.  

As a group, skinks are typically small slender lizards, active by day, with smooth, often polished 

scales. The most diverse reptile genus of the region is the skink genus Ctenotus, the largest vertebrate genus 

in Australia with around 100 species, of which nine are recorded from the Murray Mallee. They conform 

to the basic skink body plan, and are energetic, fast-moving lizards that forage in open areas and use their 

extreme speed and alertness to avoid danger by a quick dash to dense vegetation or a burrow. Three species, 

C. regius (Fig. 9), C. robustus and C. orientalis are found almost throughout the region and are habitat 

generalists, although favouring slightly different sets of conditions. Other species have more narrow 

preferences and occur in more limited parts of the region. Two species, C. atlas and C. brachyonyx are 

practically confined to areas where Triodia tussocks are available, and their lives are centred around this 

spiny grass which offers shelter from environmental extremes, shelter from predators and an abundant food 

supply. These species exemplify the contribution that Triodia has made to Australian reptile diversity in 

the arid zone – wherever it grows it invariably supports several reptile species that would otherwise not 

occur.  

 
Figure 9. The eastern desert ctenotus, Ctenotus regius, is a heat-tolerant diurnal skink common in open mallee 

habitats.  
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Ctenotus skinks are medium to large in size, highly tolerant of heat and aridity and able to use their 

great speed to cross open areas of ground. Many other skinks are not so capable, being smaller and more 

sensitive to heat or dehydration. Genera such as Lampropholis, Menetia and Morethia are too small to 

safely cross open spaces and carry out most of their activity among leaf litter or low vegetation. Other 

genera are composed of skinks that are active just below the surface, ‗swimming‘ through litter and soft 

sand by undulating their bodies rather than using their limbs. Such species are slender and elongate with 

legs that are very small, often so small as to be rudimentary and with fewer than the usual complement of 

five toes. Hemiergis and Lerista are examples of this body type. Hemiergis is active among litter and into 

cracks and holes in the ground, but Lerista extends its activity to actively swimming through loose soil, its 

head more or less modified to a wedge-shaped shovel.  

Other skinks have more specialised habits. Some are climbers. Cryptoblepharus is a genus of small 

agile skinks that skitter across the trunks of trees or dead wood, using their flattened shape to hide in cracks. 

Egernia striolata is a large, robust species with a well-developed social life. A malefemale pair set up a 

home for life in a tree hollow, cracked tree trunk or dead branch, and share this with their young. When 

sexually mature, young animals disperse, sometimes sharing retreats with other young animals before 

finding a mate and establishing their own permanent home site. Other skinks that have permanent home 

sites are the desert burrowers in the genus Liopholis. Liopholis multiscutata has been recorded in only a 

few places in the Murray Mallee, but is more abundant westward from the coast and islands of the Eyre 

Peninsula and Great Australian Bight. It digs complex warrens of ramifying burrows in soft sand, and they 

use the burrow entrances as safe areas from which to make foraging excursions after passing insects. These 

burrows, like the hollows used by Egernia striolata, may house more than one adult, although as yet the 

relationships of these cohabitating animals have not been studied. Liopholis inornata also digs complex 

burrows, but evidence so far is that most house a single animal. For this species, the burrow is a daytime 

retreat, as L. inornata is one of a relative minority of skinks that is mainly nocturnal in habits, emerging 

from its retreat to hunt nocturnal insects.  

The other primarily nocturnal skink in the Murray mallee is Eremiascincus richardsonii, a 

powerfully built species that lives in cracks or the burrows of other animals by day and hunts on the surface 

at night, including smaller lizards as well as invertebrates in its diet. Eremiascincus is particularly sensitive 

to both heat and dehydration and dies rapidly if exposed to hot summer conditions for any length of time. 

In spite of this it is common in some of the most arid areas in Australia, demonstrating the effectiveness of 

its cryptic behaviour in overcoming the limitations of its physiology. Eremiascincus is evolutionarily close 

to a similar-shaped but ecologically almost opposite species, the water skink Eulamprus quoyii. This 

species follows the Murray corridor and is semiaquatic in habits, readily entering water and able to swim 

well using its tail and to hide under the surface for 30 minutes or more. It is essentially an eastern Australian 

species, found from Cairns to Sydney, that has expanded its range westward along the rivers of the Murray 

Darling system.  

Last but not least among the skinks are the giants, the bluetongue lizards of the genus Tiliqua. Two 

of these, T. occipitalis and T. scincoides, are relatively uncommon, and although large are not often seen 

because they confine most of their activities to the undergrowth. However the third species, T. rugosa, is 

one of the most obvious reptile species during the period from August to December each year. This familiar 

animal (known as the sleepy lizard in South Australia, stumpy-tail in Victoria, shingleback in New South 

Wales) occupies an ecological niche that is taken in other desert and semiarid parts of the world by land 

tortoises. An armour-plated, slow-moving omnivore, T. rugosa is active during spring when warm weather 

combined with remnant winter moisture make food available and coincide with the time of year when 

mating occurs. Male and female pairs form during this period, the couple travelling together and more 

remarkably, reuniting with the same partner in successive years. Such mate fidelity had not been previously 

reported in lizards prior to its discovery in T. rugosa (Bull 1988, 1990), but has been followed by numerous 

discoveries of this level of social behaviour in other related skinks (e.g. Egernia species, Gardner et al. 

2001).  

Agamid lizards are less diverse than skinks but their diurnal, surface-dwelling and perching habits 

make them much more obvious than many skinks. Australian agamids have diversified in the arid zone, a 

major adaptive shift away from an Asian ancestry that was composed of rainforest and streamside species 

(Melville et al. 2001). Agamids are highly visual creatures, and many have well  
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developed sexual dimorphism, with males having bright contrasting colour patterns while females and 

juveniles are often highly camouflaged.  

Agamid lizards in Australia are often referred to as dragon lizards, and there is no doubt that the animal 

responsible for this common name is Pogona barbata, the eastern bearded dragon. It is one of two bearded 

dragon species that occur in the Murray Mallee, both sharing a large body size, rough, very spiny scalation 

and an expandable throat pouch that is displayed as part of a threat to potential enemies or by males to 

territorial rivals. Both species show extremely rapid and profound daily cycles of colour change, from 

blackish to pale sandy, grey or straw, and the colour reverts to the dark hues if the lizard is pursued or 

alarmed. The two species overlap narrowly in the LMM subregion, the distributional limit approximating 

the 400 mm rainfall isohyet. In the overlap region, Pogona vitticeps populations consist mostly of dwarfish 

animals that reach sexual maturity at a smaller size than is usual for this species elsewhere in its range 

(Witten & Coventry 1990). Both species survive well in cleared agricultural areas, utilising fence posts as 

lookouts and taking advantage of the open understorey to spot potential prey, mates or rivals.  

 
Figure 10. The painted dragon, Ctenophorus pictus, prefers very open ground and is common in areas recovering 

after fires.  

 

The genus Ctenophorus is the most diverse agamid genus and the one that is particularly 

characteristic of sandy desert terrain. Two species are widespread in the Murray Mallee, C. fordi and C. 

pictus (Fig. 10). Both are also widely distributed outside the region, although C. pictus occurs over a greater 

range of habitats, from coastal dunes to inland stony deserts, while C. fordi remains associated with mallee 

habitats. Both species appear to favour more open habitats, so that they are often most abundant in the 

earlier stages of post fire recovery of mallee habitats. Both feed extensively on ants (Cogger 1974, Niejalke 

2006).  

The remaining species of agamids are more restricted in their choice of microhabitats, but can be 

locally common. Two species, Amphibolurus norrisi and Diporiphora nobbi, are semiarboreal, spending 

much of the time perched on dead wood and low branches. Unlike other agamids, when alarmed they 

frequently try to escape by climbing into trees, keeping the branch between them and the pursuer. The 

earless dragons of the genus Tympanocryptis are an arid zone group that specialise in cryptic camouflage 

and behaviour to avoid detection. The mallee species, T. lineata, favours semiarid grasslands and the 

vicinities of chenopod-fringed salt lakes and claypans. They seldom perch prominently, and often rely on 

immobility and their very effective camouflage to avoid detection.  

The three varanid lizards include some of the Murray Mallee‘s largest surviving native predators. 

The sand goanna, Varanus gouldii (Fig. 11) is widespread, overlapping with both of the other species. It is 

terrestrial, and usually escapes predators by a rapid retreat to a burrow, although they will sometime climb 

a tree if no burrow is handy. Most of their hunting activity is at ground level, and they find much of their 

prey of large invertebrates and smaller vertebrates by digging up burrows in which the prey are hiding. The 

heath goanna, V. rosenbergi, is very similar in size and habits to V. gouldii, and for a long time was treated 

as merely a subspecies. However the two overlap without intergrading in the LMM subregion, where V. 

rosenbergi is the more common species.  
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Although similar in many respects, V. rosenbergi differs in two important ways from V. gouldii; it tolerates 

cooler conditions, so that it is the main species in the south of the Murray Mallee, and extends into more 

temperate woodland habitats. It also appears to much less ecologically robust in the face of human 

alterations to the landscape. While V. gouldii often persists in reasonable abundance in cleared agricultural 

and grazing areas, V. rosenbergi disappears and seems to survive only in areas that retain a significant 

amount of the original heath-land vegetation.  

Along the course of the Murray, the much larger tree goanna, or lace monitor, V. varius (Fig. 12), 

utilises the tall eucalypts, often living in hollows well above the ground, and finding much of its food by 

exploring trees for animals, such as nesting birds, that also use tree hollows as home sites. The species is 

such a dangerous predator of nesting parrots and other birds that its presence is often revealed by the alarm 

calls and mobbing behaviour of birds. In at least parts of its range the reproduction of this species is tied to 

the use of terrestrial termite mounds as incubation chambers. Whether this is also the case in the Murray 

Mallee has not yet been studied. V. rosenbergi has similar habits, but V. gouldii apparently uses simple 

burrows dug into sand.  

 
Figures 11-12. 11 (left), the sand goanna, Varanus gouldii, large predatory species found throughout the 

Murray Mallee region; 12 (right), the tree goanna or lace monoitor, Varanus varius, the region's largest lizard and one 

of the top carnivores, is confined to the Red Gum woodlands of the Murray River corridor.  

 

Snakes Seventeen species of snakes, representing three families, occur in the region; one species of python, 

two species of blind snakes, and 14 species belonging to the venomous family Elapidae.  

 
Figure 13. The carpet python, Morelia spilota, the largest snake in the region, depends on habitats provided by the 

Murray River woodlands and cliffs.  

 

The presence of the region‘s only python, the carpet python (Morelia spilota – Fig. 13) is due mainly 

to the Murray River corridor. Carpet pythons utilise two significant microhabitats that this region uniquely 

provides, large fallen limbs and hollow tree trunks and rocky hollows and overhangs along the Murray 

River cliffs. Carpet pythons feed on reptiles when young, and will continue to take larger reptiles as prey 

when adult, but mostly switch to birds and mammals as they grow. The alteration of the mammal fauna 

following European settlement substituted introduced rats and rabbits  
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for native species as prey in many areas, and the carpet pythons readily adapted to this new prey source. 

However, novel predators, especially foxes, appear to have had a negative effect, and carpet pythons are 

now rather uncommon or absent throughout the Murray Mallee. This species is seldom seen, not just 

because numbers have probably fallen since settlement, but also because these snakes have extremely 

sedentary habits – carpet snakes spend much of their time sitting in well concealed retreats, waiting in 

ambush for prey.  

Female carpet pythons guard their eggs throughout incubation, which may last for 8-10 weeks, 

during which time they do not feed (Slip & Shine 1988). A possible adaptation to the cooler climates in 

which these pythons live (relative to other Australian python species) is the ability of females to supply 

heat to the eggs by shivering, generating heat through rapid muscular contractions (Harlow & Grigg 1984).  

 
Figure 14. The southern blind snake, Ramphotyphlops bicolor, one of two blind snakes known from the region.  

 

Typhlopid snakes are seldom casually encountered as they spend most of their lives underground in 

ant nests, where they obtain their food, the ants‘ brood (eggs, larvae and pupae).  

However, based on the frequency with which they are seen during fauna survey work, the two 

Murray Mallee blind snakes, R. bicolor (Fig. 14) and R. bituberculatus, are both quite common throughout 

the region. The two species are readily distinguished from all other snakes by the tiny, indistinct head, 

undershot mouth, lack of obvious eyes (visible as small black spots) and short rounded tail terminating in 

a short spiny scale. The two species differ markedly from one another in proportions, R. bicolor being 

larger and thick-bodied, while R. bituberculatus is very elongate with a very small head that bears two 

small angular projections on each side of the snout. These two sets of body proportions are typical of 

Australian blind snakes, but their functional significance (if they have any) is as yet unknown.  

Elapids are the major component of the snake fauna. The 14 recorded species range from small 

cryptic, mostly nocturnal species to large diurnal species active in the open during the day. Compared with 

most lizards, elapid snakes appear to be less hardy in hot dry conditions, so that relatively few species are 

active in the open by day, most species having cryptic behaviour in the understorey and leaf litter during 

the day and only moving about more widely after dark. Elapids, like skinks, include both egg-laying and 

live-bearing species.  

The general biology and habits of elapid snakes are summarised in Shine (1991). While smaller 

snake species in many groups around the world feed on invertebrates, the Australian elapids appear to have 

settled on all-vertebrate diets. Most species eat lizards, and many of the smaller species eat very little else. 

Larger species often have more varied diets and include small mammals, birds and frogs as they grow 

larger. One genus has become specialised to eat reptile eggs.  

The largest species is the mulga snake, Pseudechis australis, which frequently reaches 1.8 to 2.0 m 

in total length, while the most dangerous species to both humans and their animals are the species of brown 

snake, Pseudonaja aspidorhyncha and P. textilis (Mirtschin & Davis 1982). Other potentially dangerous 

species in the region are the tiger snake, Notechis scutatus, and red-bellied black snake, Pseudechis 

porphyriacus. Both of these latter species were reportedly more common in  
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 the past (especially N. scutatus, Eckert 2000) but alterations to the riverine corridor, such as reduced 

flooding, increased salination, and drying up and drainage of riparian swamps, have greatly reduced 

potential habitat for these species. Of these larger species, most are active by day when the temperature is 

moderate, but become more crepuscular and nocturnal during the summer heat. The most heat-tolerant are 

the species of Pseudonaja, which maintain diurnal activity at relatively higher temperatures than other 

species, and are less often active at night.  

The only other strongly diurnal elapids the medium-sized (to 75 cm) but, slender yellowfaced 

whipsnake, Demansia psammophis and the small Drysdalia mastersii (Fig. 15), which seldom exceeds 40 

cm in length. Both are active in sunny weather, but only when temperatures are moderate, such as in the 

morning and late afternoon. Like the species of Pseudonaja, they are very active species with excellent 

vision that pursue lizards using speed and alertness (Shine 1980b, 1981).  

 
Figure 15. Masters‘ snake, Drysdalia mastersii, is a small elapid snake which preys on skinks.  

 

The other elapid species are all small, mostly under 60 cm in length, and largely or exclusively nocturnal 

in habits. Two of the species are somewhat larger than the rest (Suta suta and Echiopsis curta) and 

sometime include small mammals as prey, which they most likely ambush at night. The two species of 

Parasuta are lizard specialists, and mainly prey on diurnal species that they hunt at night, apparently 

tracking the lizards to their shelter sites using chemical cues.  

The last two species are more extreme dietary specialists. The bandy-bandy, Vermicella annulata, 

feeds only on blind snakes (Shine 1980a), probably hunting them at night when the blind snakes move 

around on the surface searching for new ant nests to occupy. Vermicella is another of the eastern species 

that has moved westward along riverine corridors into South Australia, where it is confined to the Murray 

Valley corridor and adjacent southern Flinders Ranges.  

The final genus is Brachyurophis (formerly included within Simoselaps), represented in the Murray 

Mallee by B. australis. These snakes have a specialised dentition with cutting edges on the teeth, especially 

the more posterior maxillary teeth (Scanlon and Shine 1988). These cutting teeth are used to slice through 

the leathery shells of reptile eggs, which constitute almost the only prey taken by these snakes (Shine 1984). 

The snakes are further specialised by having a turned up snout modified with a sharp point and cutting edge 

along the lip scales, providing the snake with a shovel that it can use to uncover buried nests of lizard eggs. 

As they do not bite when handled and do not use their fangs and venom for subduing active prey, their 

specialised diet and habits appear to have rendered their fangs and venom glands redundant.  
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Appendix. Checklist, common names and broad distribution patterns of the herpetofauna of the Riverland and 

Murraylands region. LMM = lower Murray mallee; UMM = upper Murray mallee; MRC = Murray River corridor; 

WMF = western Murray flats; SOP = south Olary plains; regions defined in text.  
Species   LMM  UMM  MRC  WMF  SOP  

ANURA       

MYOBATRACHIDAE       

Crinia parinsignifera (Main, 1957) Eastern Sign Bearing Froglet -  -  +  -  - 

C. signifera (Girard, 1853)  Common Froglet   -  +  +  -  

Pseudophryne bibronii Günther, 1858  Brown Toadlet  - - + + -  

LIMNODYNASTIDAE       

Limnodynastes dumerilii Peters, 1863  Banjo Frog  +  +  +  +  -  

L. fletcheri Boulenger, 1888  Long-thumbed Frog  -  -  +  -  -  

L. tasmaniensis Günther, 1858  Spotted Grass Frog  + - + + - 

Neobatrachus pictus Peters, 1863  Painted Burrowing Frog  +  +  +  +  -  

N. sudelli (Lamb, 1911)  Trilling Frog  -  +  -  -  +  

HYLIDAE        

Litoria ewingii (Duméril & Bibron, 1841)  Brown Tree Frog  +  -  +  -  -  

L. peronii (Tschudi, 1838)  Peron's Tree Frog  -  -  +  -  -  

L. raniformis (Keferstein, 1867)  Golden Bell Frog  -  -  +  +  -  

TESTUDINES        

CHELIDAE        

Chelodina expansa Gray, 1857  Broad-shelled Tortoise  -  -  +  -  -  

C. longicollis (Shaw, 1794)  Common Long-necked 

Tortoise  

+  -  +  +  -  

Emydura macquarii (Gray, 1830)  Macquarie Tortoise  -  -  +  -  -  

SQUAMATA       

AGAMIDAE       

Amphibolurus norrisi Witten & Coventry, 

1984  

Mallee Tree-dragon  +  +  -  +  -  

Ctenophorus fordi (Storr, 1965)  Mallee Dragon  +  +  -  +  +  

C. pictus (Peters, 1866)  Painted Dragon  +  +  -  +  +  

Diporiphora nobbi Witten, 1972  Nobbi  -  +  -  +  +  

Pogona barbata (Cuvier, 1829)  Eastern Bearded Dragon  +  -  +  +  -  

P. vitticeps (Ahl, 1926)  Central Bearded Dragon  +  +  +  +  +  

Tympanocryptis lineata Peters, 1863  Five-lined Earless Dragon  +  +  -  +  +  

GEKKONIDAE        

Christinus marmoratus (Gray, 1845)  Marbled Gecko  +  -  +  +  -  

Gehyra lazelli (Wells & Wellington, 1985)  Southern Rock Dtella  -  -  +  +  +  

G. variegata (Duméril & Bibron, 1836)  Tree Dtella  -  +  +  +  +  

Heteronotia binoei (Gray, 1845)  Bynoe's Gecko  -  +  +  +  +  
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Species   LMM  UMM  MRC  WMF  SOP  

CARPHODACTYLIDAE        

Nephrurus milii (Bory de Saint-

Vincent, 1825)  

Barking Gecko  +  +  +  +  +  

DIPLODACTYLIDAE        

Diplodactylus tessellatus (Günther, 

1875)  

Tessellated Gecko  -  +  +  -  +  

D. calcicolus Hutchinson, Doughty 

& Oliver 2009  

Southern stone gecko  -  -  -  +  +  

D. furcosus (Peters 1863)  Flinders Stone Gecko  -  -  +  +  +  

D. vittatus Gray, 1832  Eastern Stone Gecko  +  +  +  -  +  

Lucasium byrnei (Lucas & Frost, 

1896)  

Pink-blotched Gecko  -  -  -  -  + 

L. damaeum (Lucas & Frost, 1896)  Beaded Gecko  -  +  -  -  +  

Rhynchoedura ornata Günther, 

1867  

Beaked Gecko  -  +  -  +  +  

Strophurus elderi (Stirling & Zietz, 

1893)  

Jewelled Gecko  -  -  -  -  +  

S. intermedius (Ogilby, 1892)  Southern Spiny-tailed Gecko  -  +  -  +  -  

S. williamsi (Kluge, 1863)  Eastern Spiny-tailed Gecko  -  -  -  -  +  

PYGOPODIDAE        

Aprasia inaurita Kluge, 1974  Red-tailed Worm-lizard  +  +  -  +  +  

A. striolata Lütken, 1863  Lined Worm-lizard   +  -  +  +  

Delma australis Kluge, 1974  Barred Snake-lizard  +  +  +  +  +  

D. butleri Storr, 1987  Spinifex Snake-lizard  -  +  -  +  +  

Lialis burtonis Gray, 1835  Burton's Legless Lizard  +  +  +  +  +  

Pygopus lepidopodus (Lacepède, 

1804)  

Common Scaly-foot  +  +  -  +  +  

SCINCIDAE        

Cryptoblepharus pannosus Horner, 

2007  

Speckled Wall Skink  +  +  +  +  +  

Ctenotus atlas Storr, 1969  Southern Spinifex Ctenotus  -  -  -  +  +  

C. brachyonyx Storr, 1971  Brown Ctenotus  -  +  -  +  +  

C. olympicus Hutchinson & 

Donnellan, 1999  

Saltbush Ctenotus  -  -  -  -  +  

C. orientalis Storr, 1969  Spotted Ctenotus  +  +  +  +  +  

C. regius Storr, 1971  Eastern Desert Ctenotus  -  +  +  +  +  

C. robustus Storr, 1970  Eastern Striped Skink  +  +  +  +  -  

C. schomburgkii (Peters, 1863)  Sandplain Ctenotus  -  -  -  +  +  

C. strauchii (Boulenger, 1887)  Short-legged Ctenotus  -  -  -  +  -  

C. taeniatus (Mitchell, 1949)  Eyrean Ctenotus  +  +  -  -  -  

Egernia striolata (Peters, 1870)  Eastern Tree Skink  -  +  +  +  +  

Eremiascincus richardsonii (Gray, 

1845)  

Broad-banded Sandswimmer  -  -  +  +  +  

Eulamprus quoyii (Duméril & 

Bibron, 1839)  

Eastern Water Skink  -  -  +  -  -  

Hemiergis decresiensis (Cuvier, 

1829)  

Three-toed Earless Skink  -  -  -  +  -  
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Species   LMM  UMM  MRC  WMF  SOP  

SCINCIDAE (contin.)        

H. millewae Coventry, 1976  Rusty Earless Skink  -  +  -   +  

H. peronii (Gray, 1831)  Four-toed Earless Skink  +  -  -  +  -  

Lampropholis delicata (De Vis, 

1888)  

Delicate Skink  +  -  -  -  -  

L. guichenoti (Duméril & Bibron, 

1839)  

Garden Skink  -  -  +  +  -  

Lerista aericeps Storr, 1986  Yellow-tailed Slider  -  -  -  -  +  

L. bougainvillii (Gray, 1839)  Bougainville's Skink  +  +  +  +  -  

L. dorsalis Storr, 1985  Southern Four-toed Slider  +  +  -  +  +  

L. punctatovittata (Günther, 1867)  Spotted Slider  -  +  +  +  +  

L. timida (De Vis, 1888)  Dwarf Three-toed Slider  -  +  +  +  +  

Liopholis inornata Rosén, 1905  Desert Skink  -  +  -  -  +  

L. multiscutata Mitchell & Behrndt, 

1949  

Bull Skink  +  -  -  -  -  

Menetia greyii Gray, 1845  Dwarf Skink  +  +  +  +  +  

Morethia adelaidensis Peters, 1874  Adelaide Snake-eye  +  +  +  +  +  

M. boulengeri (Ogilby, 1890)  Common Snake-eye  +  +  +  +  +  

M. obscura Storr, 1972  Mallee Snake-eye  +  +  -  +  +  

Tiliqua occipitalis (Peters, 1863)  Western Bluetongue  +  +  -  +  +  

T. rugosa (Gray, 1825)  Sleepy Lizard  +  +  +  +  +  

T. scincoides (White, 1790)  Eastern Bluetongue  +  +  +  +  +  

VARANIDAE        

Varanus gouldii (Gray, 1838)  Sand Goanna   +  +  +  +  

V. rosenbergi Mertens, 1957  Heath Goanna  +  -  -  +  -  

V. varius (White, 1790)  Lace Monitor  -  -  +  -  -  

TYPHLOPIDAE        

Ramphotyphlops bicolor (Peters, 

1863)  

Southern Blind Snake  +  +  +  +  +  

R. bituberculatus (Peters, 1863)  Rough-nosed Blind Snake  +  +  +  +  +  

BOIDAE        

Morelia spilota (Lacepède, 1804)  Carpet Python  -  -  +  +  -  

ELAPIDAE        

Brachyurophis australis (Krefft, 

1864)  

Coral Snake  -  +  -  +  +  

Demansia psammophis (Schlegel, 

1837)  

Yellow-faced Whipsnake  -  +  +  +  +  

Drysdalia mastersii (Krefft, 1866)  Masters' Snake  +  -  -  -  -  

Echiopsis curta (Schlegel, 1837)  Bardick  +  +  -  -  +  

Notechis scutatus (Peters, 1861)  Eastern Tiger Snake  -  -  +  -  -  

Parasuta nigriceps (Günther, 1863)  Mitchell's Short-tailed Snake  +  +  -  +  +  
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Species   LMM  UMM  MRC  WMF  SOP  

ELAPIDAE (contin.)        

P. spectabilis (Krefft, 1869)  Mallee Black-headed Snake  +  +  -  +  +  

Pseudechis australis (Gray, 

1842)  

Mulga Snake  -  -  -  +  +  

P. porphyriacus (Shaw, 1794)  Red-bellied Black Snake  -  -  +  -  -  

Pseudonaja aspidorhyncha 

(McCoy, 1879)  

Patch-nosed Brown Snake  -  +  -  +  +  

P. textilis (Duméril, Bibron & 

Duméril, 1854)  

Eastern Brown Snake  +  +  +  +  +  

Suta suta (Peters, 1863)  Curl Snake  -  -  -  -  +  

Vermicella annulata (Gray, 

1841)  

Common Bandy Bandy  -  -  +  -  +  

TOTALS   43  51  51  65  57 
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INTRODUCTION  

The Riverland and Murraylands of South Australia cover a broad range of habitats and ecosystems from 

the mallee systems north of the River Murray to the mallee-heath systems to the south and east of the river, 

to the chenopod shrublands, Myoporum woodlands and mallee to the west of the river, to the riparian river 

red gum and black box woodlands and lignum areas along the river to the floodplains of the Lower Murray 

and the wetlands of the Lower Lakes and Coorong. In this chapter we do not attempt to cover all aspects 

of the avifauna of this diverse region. Instead we have approached this chapter by considering the key 

threats to the avifauna of the region, and selected species and systems to illustrate these and where possible 

highlighted the actions needed to address them.  

The primary factors causing species of birds to continue to decline within this region are habitat loss, 

habitat fragmentation and habitat degradation. Although broad-scale vegetation clearance has ceased in 

South Australia, habitats for birds continue to be lost or degraded through a number of processes including:  

• altered water regimes (notably the failure to provide adequate environmental flows for the wetlands 

of the River Murray);  

• altered fire regimes, and an inability to prevent extensive wild fires;  

• drought / climate change;  

• overgrazing of understorey plants;  

• predation, such as by the introduced Red Fox and cat. For many species, not just birds, these threats 

co-conspire to threaten their existence.  

 

The riparian woodlands of the River Murray floodplain  

The river red gum (Eucalyptus camaldulensis) and black box (E. largiflorens) woodlands have deteriorated 

dramatically in recent years. Although the river red gums and black box along the banks of the river channel 

are still in reasonable condition those on anabranches, billabongs and across the flood plains that no longer 

receive regular inundation are struggling to survive as saline groundwater rises into their root zones. Mature 

black box trees, on slightly higher elevations, are also struggling to maintain their condition. Both species 

continue to have a poor prognosis (MDBC 2005). This decline in tree condition is widespread along the 

Murray (MDBC 2005, Cunningham et al. 2007) and is particularly evident in (although not exclusive to) 

the large floodplain systems (e.g. Chowilla; MDBC 2005).  

Of the bird species that use these woodland systems, many are widespread species (e.g. White-plumed 

Honeyeater Lichenostomus penicillatus, Noisy Miner Manorina melanocephala, Brown Treecreeper 

Climacteris picumnus) that use similar woodland systems away from the River. Some like the Brown 

Treecreeper will also use the adjacent mallee areas, but for others, sibling species are present in the nearby 

mallee areas. For example, White-plumed Honeyeaters are displaced by Yellow-plumed Honeyeaters (L. 

ornatus) in the mallee, Noisy Miners by Yellow-throated Miners (M. flavigula), and Pied Butcherbirds 

(Cracticus nigrogularis) by Grey Butcherbirds (C. torquatus). A number of other species are essentially 

restricted to the riparian woodland systems in the region, including Blue-faced Honeyeaters (Entomyzon 

cyanotis), Little Friarbirds (Philemon citreogularis), Laughing Kookaburra (Dacelo novaeguinea) and 

Yellow Rosella (Platycercus elegans - a subspecies of the Crimson Rosella) to name a few. These riparian 

woodlands, particularly the large river red  
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gums provide suitable nesting hollows for a range of parrots and cockatoos. Of these hollow-nesting 

species, the Regent Parrot (Polytelis anthopeplus) is the species of greatest conservation concern. The 

eastern subspecies P. anthopeplus monarchoides is restricted to the Murray Mallee areas of southwestern 

New South Wales, north-eastern Victoria and South Australia centred along the River Murray. The 

subspecies is listed as Vulnerable in South Australia and Victoria and nationally, and as Endangered in 

New South Wales.  

Although Regent Parrots nest in hollows in red gums along the river, their key food resources during 

breeding are often not available in these riparian areas or on the flood plain, and so the birds commute to 

areas away from the river to feed. These areas may be 10-15 km from the river, as is the case in Victoria. 

Since Regent Parrots show a reluctance to fly across open areas, and seem to prefer to fly along vegetation 

lines (usually flying below the height of the canopy), a suggestion of planting corridors of vegetation 

connecting feeding areas with breeding areas has until recently been promoted to improve reproductive 

success. In South Australia where there are larger blocks of native vegetation near the River, the emphasis 

has been shifted to planting known food plants such as Dodonaea viscosa and various species of Acacia in 

areas close to the breeding areas, so the birds no longer need to commute such long distances to feed. When 

not breeding, Regent Parrots will often disperse away from the River to mallee areas, some as far away as 

Ngarkat Conservation Park. Regent Parrots are also implicated in damaging fruit crops in the Riverland, 

and some are destroyed perhaps inadvertently along with more likely culprits, such as Yellow Rosellas. 

Often Regent Parrots are attracted to other food sources within these horticultural areas, such as ground 

cover shrubs and grasses, or non-local acacias that have been planted and seed prolifically at the time that 

juvenile birds are leaving their nest hollows.  

Another species of conservation concern found primarily in the riparian areas of the Riverland is the 

Bush Stone-curlew (Burhinus grallarius). This species has largely vanished from the arable areas of 

mainland South Australia, except for two small breeding populations one in the Riverland and the other in 

the South East of South Australia (Gates & Paton 2005). The demise of this grounddwelling and ground-

breeding species is largely attributed to fox predation. In areas such as Kangaroo Island, and islands off Pt 

Lincoln, where there are no foxes, stone-curlews fortunately continue to thrive (Gates & Paton 2005). 

Estimates of the size of the population of Bush Stone-curlews in the Riverland suggest 50-100 birds 

probably still remain (Cale & Treilibs 2008), but without a concerted effort to eliminate foxes are unlikely 

to survive indefinitely in the region. Mack (1961) notes an increase in numbers of stone-curlews during a 

period when rabbit and fox numbers were reduced in the Riverland, the latter because of an outbreak of 

mange.  

 

The extensive old-growth mallee north of the River Murray  

A substantial and largely intact mallee system exists north of the River Murray. Much of this area is 

contained in the Riverland Biosphere Reserve which now includes the former pastoral properties of 

Calperum, Chowilla, and Taylorville and Gluepot to the west, and Danggali Conservation Park in the north-

east providing extensive areas of intact mallee that can be managed for biodiversity outcomes (Fig. 1). The 

area supports significant numbers of a range of mallee bird species that have declined in other areas due to 

vegetation clearance and habitat degradation, including the Red-lored Whistler (Pachycephala 

rufogularis), Gilbert‘s Whistler (P. inornata), Striated Grasswren (Amytornis striatus), Chestnut Quail-

thrush (Cinclosoma castanotum), Malleefowl (Leipoa ocellata) and White-browed Treecreeper 

(Climacteris affinis).  

The major factor contributing to habitat degradation in these areas has been over-grazing by domestic 

stock, rabbits and feral goats. Many areas have been destocked in recent years and watering points have 

been closed to reduce the local heavy grazing impacts around these points. How changes in access to water 

will affect bird populations is not known (but see Harrington 2002). However grazing impacts on the 

understorey have a marked affect on bird populations.  

Comparisons between the bird assemblages found in Danggali Conservation Park—which currently 

has no livestock grazing—and Chowilla Regional Reserve—which still supports commercial sheep 

grazing—found substantial differences (Cale & Mladovan 2007). More than a quarter (27%) of the species 

assessed showed declines in occupancy in the more heavily grazed Chowilla site, while 19% showed 

increases in this site. All of the species that showed declines (for example Striated Grasswrens, Southern 

Scrub-robins (Drymodes brunneopygia), Inland Thornbills  
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(Acanthiza apicalis) and Gilbert‘s Whistlers) are dependent on the understorey of either Triodia scariosa 

or shrubs.  

The observed declines are likely to be conservative estimates, because many of the species in this 

mallee region are at such low abundances that it is difficult to collect sufficient data to detect changes 

statistically. For instance, of the 68 species recorded in surveys only 28 had sufficient data for analysis and 

15 showed declines of greater than 15%, but only half of these showed statistically significant declines 

(Cale & Mladovan 2007).  

The most notable threatened species in the intact mallee systems north of the River is the Black-eared 

Miner (Manorina melanotis). Black-eared Miners were formerly distributed broadly over the South 

Australian and Victorian Murray mallee, but the species has suffered because of vegetation clearance and 

habitat degradation. Clearing and thinning of the mallee has favoured Yellow-throated Miners, allowing 

them to expand into Black-eared Miner habitat. In areas where the two taxa meet, hybridization results in 

the loss of pure Black-eared Miner poplulations.  

Black-eared Miners were thought to be close to extinction until a significant number of birds were 

found in the Bookmark mallee in the mid 1990s. Since a single large wildfire could eliminate this recently-

found population, the core activity of the recovery program over the last 10 years has been to establish a 

series of Black-eared Miner colonies in other extensive areas of mallee in parts of Victoria and New South 

Wales. This has involved trapping and translocating some of the birds from Gluepot to these other areas. 

To date this has been moderately successful, with the newly established colonies breeding. However there 

is still a need to demonstrate that these new colonies are ultimately self-sustaining. The decision to 

translocate some of the birds from the Bookmark mallee and minimize the risk of a single fire eliminating 

the species, was timely since an extensive wildfire in December 2005 burnt large areas of Gluepot, 

Taylorville and Calperum, including one third of the area identified as core habitat for Black-eared Miners 

(see Clarke et al. 2005).  

 

The heavily cleared southern mallee areas The mallee and mallee-heath systems south and east of the 

Murray unlike the northern mallee areas have been extensively cleared. About 26% of the native vegetation 

remains in this region, predominantly in two large reserves, Billiatt and Ngarkat, while much of the rest 

exists as small patches of native vegetation often isolated from other patches. Within these heavily-cleared 

areas (averaging 10% remnancy), eight largely mallee or mallee-heath species, the Southern Scrub-robin, 

Inland Thornbill, Purple-gaped Honeyeater (Lichenostomus cratitius), Shy Heathwren (Calamanthus 

cautus), Gilbert‘s Whistler, Red-lored Whistler, Striated Grasswren and Malleefowl are largely absent from 

all but the largest remnants (Cutten 1997, Willoughby 2009). Surprisingly a suite of species that are 

declining in other heavily-cleared woodland systems can still be found in some of the small fragments, 

including Brown Treecreepers, Hooded Robins (Melanodryas cucullata), Restless Flycatchers (Myiagra 

inquieta), Jacky Winters (Microeca fascinans), Varied Sittellas (Daphoenositta chrysoptera) and Crested 

Bellbirds (Oreoica gutturalis). Presumably the remaining mallee vegetation in this region provides 

adequate habitat and a suitable vegetation network to allow these species to move around the landscape. 

These species have undoubtedly undergone declines in the area through loss of habitat and, while they may 

still be declining within the area, are currently of less conservation concern as they remain commonly 

encountered within the remaining vegetation.  

An inability or reluctance to move around the landscape may account for why some of the species are 

absent from the smaller remnants. However, other explanations exist, including the alteration of a suitable 

shrub layer through grazing impacts particularly in smaller remnants and/or because the remnant patches 

are insufficient in area to support some of the birds. Many of the bird species that fail to exploit the smaller 

patches of vegetation in these heavily cleared areas are often associated with a moderately dense to dense 

shrub layer, so deterioration or loss of the understorey in the remaining patches deserves further 

investigation. Restoration of the shrub-layer within existing remnants and greatly increasing the sizes of 

the remnants by re-establishing additional habitats around them are currently promoted as key conservation 

actions needed for this region (Willoughby 2009).  

In comparable areas near Monarto on the western side of the river, 1680 ha of farmland were 

revegetated in the late 1970s, and these new woodlands have been used extensively by a wide variety of 

bird species indicating that revegetation programs if of sufficient scale can contribute to securing species 

in heavily cleared landscapes (Paton et al. 2004). The Monarto revegetation was primarily 
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aimed at ameliorating the environment for a proposed satellite city, and consisted of planting a wide variety 

of trees and tall shrubs 4-6 m apart and in rows 4-6 m apart. Unfortunately plans for the satellite city were 

scrapped before the understorey had been planted, so some ground-dwelling species like the Shy Heathwren 

and Southern Scrub-robin are yet to colonise these newly constructed habitats.  

Predation may be an added factor limiting the use of smaller patches of mallee vegetation by some 

birds and also a significant contributor to species declines in the region as a whole, particularly for ground-

foraging, ground-dwelling and ground-nesting species. In patches of mallee on the western side of the 

Murray River, predation of nest scrapes containing quail eggs was much higher at the edge of the mallee 

vegetation than for nests deployed in the interior of the patch, 100 m or more from the edge (Luck et al. 

1999). Bird predators such as ravens and possibly currawongs were the likely nest predators in these trials, 

since high numbers of nests were also predated inside Yookamurra where a predator proof fence excluded 

foxes. Foxes and cats, however, may be significant nest predators of ground-nesting birds, including the 

nests of Malleefowl.  

A common landcare action in this southern mallee region has been baiting programs for foxes, and 

Malleefowl conservation has been the primary conservation target linked to such programs. However, even 

with regular fox-baiting in some areas, monitoring of active Malleefowl mounds in the region suggests that 

Malleefowls continue to do poorly and are still declining across the region (Gates 2004). However, because 

monitoring is based on counting active breeding mounds, which are only established if good rain occurs 

between May and September (Benshemesh et al. 2006), it is not possible to determine if decreased breeding 

reflects a reduction in the size of the breeding population, or just reduced breeding activity. Despite this it 

is conceivable that low rainfall and droughts over the last ten years have contributed to real declines, with 

the dry conditions affecting the productivity of key plant species leading to reduced availability of food 

resources for Malleefowls. Adult mortality of Malleefowl has been linked to drought periods in NSW 

(Priddell & Wheeler 2003). Low food abundances may prevent breeding taking place in those years, and 

may greatly reduce the clutch size and the chances of any hatchlings surviving.  

 

The mallee-heath systems of Billiatt and Ngarkat Conservation Parks  

Two large areas of mallee-heath exist south of the River Murray: Billiatt and Ngarkat Conservation Parks 

(Fig. 1). Both areas have been extensively burnt in recent years. Major fires in Billiatt occurred in 1960-1, 

1976 and 1988 (Carpenter & Matthew 1986; Gates 2003). Carpenter & Matthew (1986) noted that Red-

lored Whistlers, Gilbert‘s Whistlers, Southern Scrub-robins, and Western Whipbirds (Psophodes 

nigrogularis) had not re-colonized areas burnt in 1976 by 1984, but were present in areas last burnt in 1960-

1 or older. A range of other species including Purple-gaped Honeyeaters, Crested Bellbirds, Shy 

Heathwrens and Chestnut Quail-thrushes were still more common in the areas burnt in 1960-1 than 1976, 

suggesting more than eight years is required for burnt habitats to recover sufficiently for these species as 

well (Carpenter & Matthew 1986). Malleefowl were largely restricted to even older areas, last burnt in the 

1930s, suggesting long periods without fire are required for this species.  

The 1988 fire in Billiatt started from a lightning strike and burnt for about three weeks. The fire burnt 

most of the park thereby eliminating most of the birds from the park but nearly all of these had re-colonised 

the regenerating heaths and mallee systems within 20 years. A small area of Billiatt and the abutting native 

vegetation were not burnt in 1988 and these presumably provided a source of birds to recolonise the 

regenerating areas. Amongst the species that returned were Red-lored Whistlers, Gilbert Whistlers, Striated 

Grasswrens, Southern Scrub-robins, Shy Heathwrens and Crested Bellbirds, but Mallee Emu-wrens 

(Stipiturus mallee) have failed to return and Western Whipbirds have recovered poorly. Despite extensive 

searches over 2003 and 2004, Mallee Emu-wrens were only located at one site (protected under a Heritage 

Agreement) that was contiguous with the park, and these birds could not be re-located in this area in 2005 

(Gates 2003, 2005).  
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Figure 1. Map showing extent of vegetation clearance and remaining extensive areas of native vegetation across the 

Murraylands of South Australia.  

 

Ngarkat has experienced a series of large wild fires (> 20,000 ha) in recent years, with five between 

1990 and 2006 (Fig. 2). Most of the areas burnt in the extensive fire in December 1990 were re-burnt in 

January 2006. All of these fires have been started by lightning strikes. These fires have a marked effect on 

the avian community which shows a gradual succession of species using these burnt heaths as they recover.  

Most mallee-heath birds have no special adaptations to cope with fire. They can either flee the fire by 

moving to unburnt areas or they perish. One only needs examine recently burnt areas in Ngarkat to 

appreciate this – immediately post fire there are no typical heathland birds present on burnt areas. In many 

cases the adjacent unburnt areas are already occupied and so there are few places available to act as refuges. 

Counts in unburnt areas adjacent to burnt areas in Ngarkat typically show no increase in abundance even 

after extensive fires, so clearly few birds survive by moving to adjacent unburnt areas.  
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Figure 2. Location of major fires in Ngarkat between 1990-2006 (source DEH). The composite fire map shows 

when different areas of the Ngarkat complex of Parks was last burnt.  

 

In contrast, mallee-heath vegetation responds immediately post-fire. Some species sprout from 

epicormic buds protected from the heat of the fire by bark (Eucalyptus), soil (Allocasuarina, 

Leptospermum) or dense foliage (Xanthorrhoea). Other species subsequently re-establish populations from 

germination of seeds protected in woody cones during the fire‘s passage with the seeds shed immediately 

after the fire (Banksia ornata) or re-establish when seeds protected in the soil seed banks germinate post-

fire. Although this vegetation response may be rapid, for most of the birds there is a period of years before 

the structure and productivity of these regenerating heaths are once again adequate to support them, the 

time varying between species. Thus fires in these mallee heaths involve the temporary removal of suitable 

habitat for most species of birds.  

Understanding the patterns of re-colonization of burnt habitat by heathland birds and the factors that 

influence them are critical to managing these mallee heaths. Simply recording when a species is present on 

regenerating heaths is unlikely to be an adequate measure of successful recolonization. In the initial years 

of occupation, the birds that are present may not be able to breed successfully, in which case the 

regenerating habitat is still not adequate on its own to support a species. Although ideally one needs to 

establish when regenerating heaths allow a species to reproduce, the abundances of species on regenerating 

heaths with time since fire are likely to be indicative of its habitability.  

Immediately following the fire few if any birds use the burnt areas, except for the occasional Brown 

Falcon. Within six months open country species like Richard‘s Pipit (Anthus novaeseelandiae) and the 

Australian Magpie (Gymnorhina tibicens) may use the burnt areas (e.g. Fig. 3; Table 1) and are considered 

early successional species. Various small insectivorous species including Slenderbilled Thornbills 

(Acanthiza iredalei), Rufous Fieldwrens (Calamanthus campestris) and Variegated Fairy-wrens (Malurus 

lamberti) may use the burnt areas within a year or two of the fire but generally are more abundant in older 

heaths five or more years post fire. Most of the early colonizing species reach peak abundances within five-

to-ten years of a fire and their abundances decline to low densities in more mature heaths (Fig. 3; Table 1). 

A few species maintain their abundances in mature heaths but a few species also disappear. Richards Pipit 

is an example of the latter (Fig. 3).  

The patterns shown in Figure 3 and Table 1 are truncated in the sense that they are limited to examining 

heaths that are no more than 26 years post-fire, so some care is required in interpreting post-fire patterns 

from them. Most of mallee heathland birds do occupy older heaths in Ngarkat, up to 50 years post-fire at 

least.   
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Figure 3. Annual changes in relative density for six species of birds in Ngarkat in winter (July-August) as a 

function of time since fire (TSF). Density is given relative to the maximum density recorded for that species. Each 

year since 1990, the numbers of birds using these mallee heaths have been counted along two 1.5km long (x 100m 

wide) strip transects at 32-44 sites, each site at least 3 km from other sites. The figure is based on 32 sites. During that 

time 26 of these sites have been burnt at least once, with six of these burnt twice and one site burnt three times, at 

least partially. The above is a composite diagram with six sites last burnt in 1978 being the only sites of 32 contributing 

to abundance estimates beyond 15 years time since fire. The other sites contributed primarily to the earlier time since 

fire categories. RP = Richard‘s Pipit, AM = Australian Magpie, CAL = Rufous Fieldwren, SBT = Slender-billed 

Thornbill, TCH = Tawny-crowned Honeyeater, VFW = Variegated Fairy-wren. These counts provide a unique 

opportunity to investigate how the bird populations recover following fire.  

 

The striking pattern in the abundances of most species of birds in Ngarkat is that they fluctuate, 

sometimes greatly, from one year to the next. Thus there are no simple patterns of changes in abundance 

post-fire, and factors other than time since fire are important. The large fluctuations shown in Figure 3 

correlate with ambient conditions – for example the low numbers of Tawnycrowned Honeyeaters 

(Gliciphila melanops) ten years post fire are due largely to a period of drought from 1999-2002, nine to 

twelve years since the 1990 fire, and the high numbers 13-16 years post fire are due to high counts of this 

species during a wetter period (1992-1994) on sites last burnt in 1978.  

The actual timing and extent of re-colonization are not just a function of the regenerating heaths 

reaching some level of suitability but are also likely to be influenced, for example, by the area of heath that 

is burnt relative to the unburnt heaths that remain. If large areas are burnt the capacity of the remaining 

unburnt areas to produce sufficient surplus individuals to restock the burnt areas with birds is reduced - the 

larger the fire the slower the rate of re-colonization. The proximity of older heaths that act as sources of 

recruits, and post-fire environmental conditions, may also influence the speed of recovery. Droughts affect 

reproductive performance and survival of birds, and hence the ability of the unburnt heaths to provide 

recruits for re-colonization of regenerating heaths. Droughts also affect the growth and survival of 

heathland plants. So droughts dampen the recovery of these mallee heathlands and their bird populations. 

The pattern of post-fire recovery, therefore, is unlikely to be identical after every fire for either the plants 

or the birds.  
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Table 1. Time Since Fire (TSF) statistics for a range of bird species in Ngarkat CP. Statistics are based on the 

distribution curve of densities recorded at different time since fire intervals (see Fig. 3). The mean and median are 

measures of central tendency for TSF, while the mode is the TSF at which the highest density occurred. The spread 

is the difference in TSF between the 25% and 75% quartile of the density distribution, and is an indicator of the 

specialisation of the species to particular fire ages (i.e. small spreads indicate high specialisation). The skew is an 

indicator of the divergence from a normal TSF distribution; positive skews indicate long positive tails, and vice versa. 

 

 Mean  Median  Mode  Spread  Skew  
Richard's Pipit  2.14  1  0  3  2.44 

 Australian Magpie  7.54  6  2  11  0.62  

Rufous Fieldwren  9.33  7  6  7  0.96  

Slender-billed Thornbill  9.87  7  6  11  0.6  

Buff-rumped Thornbill  11.1  11  1  14  0.09  

Shy Heathwren  12.4  13  13  11  -0.03  

Weebill  13.18  14  14  12  -0.11  

Tawny-crowned Honeyeater  13.31  14  16  10  0.006  

Red Wattlebird  13.62  14  16  8  -0.31  

Spiny-cheeked Honeyeater  13.93  14  14  8  -0.42  

Mallee Emu-wren  13.98  16  16  5  -0.52  

Purple-gaped Honeyeater  14.5  15  15  6.5  -0.38  

Variegated Fairy-wren  14.96  16  16  9  -0.45  

Superb Fairy-wren  15.65  16  15  11  -0.46  

Red-lored Whistler  16.01 16 15 7.25  -0.51  

New Holland Honeyeater  16.02  16  16  5  -0.28  

Brown-headed Honeyeater  16.14  16  14  8  -0.51  

Striated Grasswren 16.24  17  16  3  -1.28  

Inland Thornbill  16.29  17  19  7  -0.75  

Grey Shrike-thrush  16.9  17  14  7  -0.94  

Yellow-plumed Honeyeater  17.46  19  19  0  -1.5  

Silvereye  18.53  20  22  6  -1.4  

White-fronted Honeyeater  18.55  20  24  8  -1.2  

 

Although small numbers of Tawny-crowned Honeyeaters may settle in recently burnt heaths, their 

abundances increase once some of the native nectar-producing plants like Adenanthos terminalis, Correa 

reflexa and the epacrids Astroloma conostephioides and A. humifusum start producing nectar, usually in 

the second year following a fire (Fig. 3). These plants generally re-sprout following a fire (although 

seedlings of Adenanthos terminalis are also prominent post fire) and so can flower within a couple of years. 

One of the key nectar-producing plants in this area is the desert banksia (Banksia ornata). This species 

recovers only via seed following a fire and the seedlings typically require five years before they are able to 

flower, and sometimes much longer depending on the prevailing conditions. If the conditions have been 

good post-fire then some B. ornata will flower in the fourth or fifth year, but usually it is five or six years 

before the B. ornata in the regenerating heaths can match the floral production of this species in mature 

heaths. If the prevailing conditions post-fire are dry, then recovery of the floral production may take more 

than 10 years.  

Since 1990 there have been droughts in 1991, 1995, 1997-1998, 2002 and 2006-2007 and during these 

periods or immediately following them floral production by Banksia ornata is greatly reduced (Fig. 4).  

The combinations of droughts and fires probably account for the substantial reduction in the estimated 

numbers of Tawny-crowned Honeyeaters using Ngarkat, from over 400,000 in the early 1990s to a current 

estimated population size of around 40,000 (Fig. 5). During this same period New Holland Honeyeaters 

(Phylidonyris novaehollandiae) that were abundant and widespread over Ngarkat in the early 1990s have 

largely vacated Ngarkat with no birds detected at permanent monitoring sites during winter in 2007 and 

2008. Other honeyeaters such as the Purple-gaped, Brownheaded (Melithreptus brevirostris), New Holland 

and White-fronted (Phylidonyris albifrons) Honeyeaters recolonise regenerating heaths later than Tawny-

crowned Honeyeaters, and are generally more abundant in mature heaths (> 10 years post fire) compared 

with regenerating heaths (< 10 years post-fire, Table 1).  
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Figure 4. Annual production of inflorescences (cobs) by Banksia ornata for Ngarkat Conservation Park from 1990 

to 2007. Data are shown as cobs/quadrat and are based on annual counts of cobs within 180 permanently marked 4 m 

x 50 m quadrats. Only data for mature heathlands (>10 years post-fire) have been used to construct the above figure. 

Arrows indicate years when droughts occurred during the year prior to (and or during) that season‘s flowering.  

 

Six species of birds that use the mallee heaths of Ngarkat are listed as being of conservation concern. 

The most critical of these are the Mallee Emu-wren and Western Whipbird, but also included are the Red-

lored Whistler, Striated Grasswren, Malleefowl and Slender-billed Thornbill. None of these species 

benefits immediately post fire, but Slender-billed Thornbills along with the Buff-rumped (Acanthiza 

reguloides) and Yellow-rumped (A. chrysorrhoa) Thornbills show a strong numerical response and are 

often most abundant in heaths and mallee-heaths, less than 10 years post-fire (e.g. Fig. 3, Ward & Paton 

2004a). One reason why Slender-billed Thornbills may move into the regenerating heaths is that the greater 

leaf production in these areas (cf mature heaths) may result in higher invertebrate abundances on the foliage 

of key plants, like Leptospermum myrsinoides (Ward and Paton 2004a,b). Slender-billed, Buff-rumped and 

Yellow-rumped Thornbills also glean the epicormic foliage of various eucalypts (particularly the desert 

stringybark Eucalyptus arenacea and E. incrassata) in regenerating heaths, suggesting these also support 

higher invertebrate abundances than the foliage of mature plants. Increased food availability may account 

for the numerical responses of these species a few years after a fire, and this deserves further work. 

Presumably thornbills in neighbouring unburnt areas move into the burnt areas as they recover and then 

breed more prolifically given the better food availability. It is important, however, to appreciate that these 

thornbills do not need fire per se, and all are present in mature heaths albeit in smaller numbers but in 

adequate numbers to sustain their populations in the absence of fire.  

The other five bird species of conservation concern have all fared badly from recent fires. Since the 

last extensive wild fire (January 2006), no Striated Grasswrens have been detected in Ngarkat, and only a 

single Western Whipbird has been heard. Also only a few (<10) Red-lored Whistlers, Southern Scrub-

robins and Malleefowl have been sighted in the unburnt areas since 2006, while Mallee Emu-wrens are 

now restricted to a relatively small area of mature heath (>20 years post fire) in the southern areas of the 

park (Fig. 6). In the mid-1990s Mallee Emu-wrens were distributed over much of Ngarkat with an extent 

of occurrence in excess of 1300 km2 and an estimated population size in excess of a thousand birds. The 

extent of occurrence is the area that contains the known records of the species. Since then, Mallee Emu-

wrens have disappeared from extensive areas of Ngarkat and by 2007 the extent of occurrence had dropped 

ten-fold to around 130 km2 with at best 100 individuals remaining (Paton & Rogers 2007, Cale unpubl.). 

Based on our surveys the area of occupation was 119 1km2 grid squares in the mid 1990s but by 2007 the 

species occupied only 23 1 km2 grid squares (Fig. 6), an 80% reduction. Given the likely loss of this species 

from the Billiatt region and the substantial reductions in distribution and abundance at Ngarkat, the species 

is now listed nationally as Endangered.  
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Figure 5. Estimated total population sizes for Tawny-crowned Honeyeaters in winter for Ngarkat from 1990 to 2007. 

The total population size was estimated from the density of Tawny-crowned Honeyeaters (birds/ha) for mallee 

heathlands that differed in the time since they were last burnt, multiplied by the area (ha) of those heathlands. 

Estimates of density were based on duplicate counts of birds along fixed width 3km long line transects. Counts were 

based on transects at 44 locations each at least 3 km from another.  

 

Although it is tempting to suggest the declines for Mallee Emu-wrens are all fire-related, the 

contraction in distribution and abundance within Ngarkat is not solely due to fires. Many of the birds that 

were regularly reported in the northern and north-eastern areas of Ngarkat (Fig. 6) had disappeared prior 

to the November 1997, January 1999 and or November 2002 fires, the birds disappearing during periods 

of drought.  

One of the underlying factors limiting the numbers of Mallee Emu-wrens within these malleeheaths 

is that Mallee Emu-wrens preferentially use the densest heaths. Within Ngarkat the densest areas of 

vegetation occur at the bases of the southern and eastern faces of the sand-dunes and Mallee Emu-wrens 

are largely limited to such sites, particularly to those areas with dense Triodia scariosa and or Allocasuarina 

pusilla (Smith 2004; Paton, Cale & Rogers unpubl.). These areas amount to just a small fraction (<5%) of 

each of the 1km2 squares where the species has been detected. Thus the actual area of habitat that is being 

used at present may be as little as a few 100 hectares.  

Many other species of birds also aggregate on the eastern and southern slopes and bases of the dunes 

(e.g. Paton 2000, Paton et al. 2005; unpubl.). Such areas are likely to be more productive because of the 

added moisture that percolates through the dunes to the southern and eastern bases of the dunes within the 

park. These dune faces are also much steeper than those facing to the north and west. The northern and 

western dune faces are also exposed to greater insolation and exposure to prevailing winds. As a 

consequence of the increased moisture, plant growth is likely to be greater at the base of southern and 

eastern faces of dunes. Greater plant growth in turn should support higher abundances of invertebrates and 

hence birds (Ward & Paton 2004b). Confirmation of these patterns is required and future work should 

assess the extent to which local topographical features within these heath-lands influence soil moisture, 

plant productivity, and ultimately the distribution and abundance of fauna, including Mallee Emu-wrens.  

Fires and droughts and interactions between the two will continue to threaten the remaining Mallee 

Emu-wrens within Ngarkat. Three resulting impacts on the plants are evident, and all three are reducing 

the suitability of the heath as habitat: 1) loss of vigour and canopy dieback of mature plants; 2) reduced 

recruitment of plants post-fire; and 3) slower growth and development rates of plants (including reduced 

and delayed recovery of floral production).  

During the recent drought many of the prominent heath plants including A.pusilla and Leptospermum 

myrsinoides showed significant levels of canopy dieback. For example, the average quantity of intact 

canopy (foliage cover) for these two species in September 2005 was 18% and 66% respectively in quadrats 

established to measure fire impacts, with 92% of A. pusilla showing at least 25% canopy dieback, and 61% 

of L. myrsinoides showing at least 25% dieback (Paton & Rogers 2007; Paton unpubl.). Dieback of canopies 

was not conspicuous in the 1990s. Its prominence across   
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Ngarkat heath-lands even prior to the severe drought of 2006-7 suggests that the productivity of these 

heaths is reduced by drought. Given this, these heath-land systems are likely to be less capable of supporting 

as many invertebrates and hence birds and other fauna. This is supported by declines in abundances of most 

species of birds across the park since the 1990s including abundant species like Tawny-crowned 

Honeyeaters but also rarer species such as the Southern Scrub-robin, Red-lored Whistler, Striated 

Grasswren and Western Whipbird.  

This dieback of heath-land vegetation is likely to have a lasting effect, because areas of canopy dieback 

on these shrubs are unlikely to re-shoot if and when good conditions return. Thus droughts may have the 

potential to affect habitat quality not just during the drought but well beyond the drought, and perhaps until 

the next fire removes the dead wood and allows a full complement of shoots to be re-established, if post-

fire conditions allow for this. There is, however, some signs of reshooting from the bases of some of the 

plants, suggesting some, perhaps limited, recovery is possible in the absence of fire. There is clearly a need 

to understand relationships between droughts, fire and vegetation across the different vegetation 

associations in Ngarkat.  

Equally droughts may impede the speed with which the heaths recover. Following the December 1990 

fire, Banksia ornata took just 5 years to re-establish sufficiently to match unburnt areas in production of 

inflorescences. Following the November 1997 fire it was at least 6 years, and for the January 1999 fire, B. 

ornata is still to recover adequately to match the production in unburnt areas, a period of ten years already. 

Thus the recovery of the vegetation of these heath-lands has been delayed by drought. Furthermore the 

survival of plants that normally re-sprout following fire, like A. pusilla and L. myrsinoides was greatly 

reduced following the January 2006 fire. In fact for A. pusilla only 16% of plants survived and re-sprouted 

following that fire. For L. myrsinoides it was 70%. Since A. pusilla is a prominent plant in the heaths of 

Ngarkat, this low rate of survival will mean that the heath that re-establishes following the January 2006 

fire will be nowhere near as dense as previously, and this does not augur well for Mallee Emu-wrens and 

other species that prefer dense heath. For A. pusilla there is little information on recruitment of new 

individuals into the population but establishment of new plants is likely to be low and unlikely to counter 

this poor post-fire survival. Based on the basal area of root masses only 6% of the A. pusilla scored prior 

to the fire had basal areas of root masses of less than 20 cm2, suggesting that recruitment during inter-fire 

periods in the past for this species has been negligible.  

Other prominent plants have also recruited back at lower densities than immediately prior to fire. For 

example, in one site (15 years post-fire) the densities of B. ornata were equivalent to 14,400 live plants per 

hectare in 2005, with seed banks in excess of 197,000 seeds per hectare, yet only 3,800 seeds per hectare 

germinated post-fire and 30% of those died in the first year, leaving a reestablishment density of just 2,950 

B. ornata per hectare. The seeds of B. ornata only germinate in the year following a fire and further 

mortality of seedlings should be expected before these current seedlings reach maturity, so the eventual 

density of this species will be even lower than the current seedling density. Given these early signs of poor 

re-establishment of prominent heath plants following the January 2006 fire, the next generation of heath-

land systems is likely to be much less dense and hence even less able to support species like Mallee Emu-

wrens. At the very least the time required to re-establish a sufficiently dense heath-land will be much longer 

than in the past.  

Given the above, Mallee Emu-wrens are likely to be limited to the areas that they currently occupy for 

the foreseeable future, where they will continue to be threatened by further droughts and fires. In fact recent 

surveys in spring 2007 failed to locate Mallee Emu-wrens at over 60% of the sites they occupied in 2005, 

consistent with drought conditions continuing to threaten this species, and suggesting that the remaining 

Ngarkat population may be much more precarious than indicated above. Furthermore, given the limited 

extent of occurrence, there is the potential for a single wildfire to eliminate most if not all of the remaining 

birds from Ngarkat. Fortunately the South Australian Department for Environment and Heritage have 

recently minimized this risk by breaking the remaining populations up with strategically placed fire-breaks 

across the interdunal flats. These, however, only reduce and do not eliminate the risks. Other actions to 

consider might include irrigating some of the currently occupied areas to improve productivity, and 

considering translocating birds (perhaps from Victorian populations) to suitable habitat in Billiatt 

Conservation Park.  
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Figure 6. Map of 1 km x 1 km areas where Mallee Emu-wrens Stipiturus mallee have been recorded in Ngarkat 

Conservation Park between 1991 and 2006 inclusive. The map uses different colours to identify the years when 

records for Mallee Emu-wrens within a 1 km2 grid square ceased. The current distribution is shown in red. Locations 

where Mallee Emu-wrens were recorded in the year prior to a fire are circled in green for the November 1997 fire, 

orange for the November 2002 fire and pink for the January 2006 fire. Within each of these areas cells of the same 

colour as the encircling line were occupied in the year prior to the fire and so the fire may have caused their decline. 

The losses of birds from outside the circles and from sites that were of different colours within the circles, took place 

prior to or in the absence of a fire.  

 

The River Murray wetlands and river channel  

The floodplains and wetlands of the South Australian Murray-Darling Basin provide extremely important 

habitats for waterbirds, comprising some of the most important inland freshwater habitats in the state. These 

wetlands are known to support a high diversity of waterbirds. For example, 52 species of waterbird have 

been recorded on the Chowilla floodplain alone, including the threatened Freckled Duck (Stictonetta 

naevosa) and Australasian Shoveler (Anas rhynchotis) (Rogers & Paton 2008). Other threatened waterbird 

species that occur in the South Australian section of the Murray-Darling Basin include Little Bittern 

(Ixobrychus minutus dubius), Australasian Bittern (Botaurus poiciloptilus) and Lewin‘s Rail (Rallus 

pectoralis). In addition, functional wetlands and floodplains also support highly diverse terrestrial bird 

communities (Parkinson et al. 2002). The natural wet-dry cycles of the floodplains promote healthy riparian 

river red gum and black box woodlands and tangled lignum (Muehlenbeckia florulenta) shrublands.  
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The value of wetlands and floodplains to waterbirds comes in two forms: as breeding habitat, and as 

refugia during dry periods (Scott 1997). When these wetlands become dry and are subsequently inundated 

(at appropriate intervals), productivity increases significantly, largely driven by the production of aquatic 

macrophytes, as well as an increase in the abundance of detritivores (particularly larvae of the family 

Chironomidae) that consume rotting terrestrial and aquatic vegetation. As waterbirds are generally high 

order consumers (i.e. at the top of the food chain), they indirectly benefit from these spikes in productivity, 

through increases in the abundance of food resources at all trophic levels. Such wet-dry cycles (and 

associated productivity spikes) contribute to the large colonial waterbird breeding events seen following 

the inundation of floodplains and wetlands throughout Australia. Generally, the size and success of these 

breeding events depends on the inundation extent, and duration, respectively, although other factors, such 

as inter-flood duration, also play a significant role (Scott 1997).  

However, the wetlands of the lower Murray in South Australia generally play a relatively minor role 

in breeding output, particularly for colonial species (M. Harper, pers. comm.). In comparison to other 

components of the Murray-Darling Basin (e.g. Macquarie Marshes, Paroo River), the size of the breeding 

events in the South Australian Murray wetlands are small, particularly for colonial species such as 

Australian White Ibis (Threskiornis molucca). However, the real significance of the lower Murray wetlands 

comes from their role as refugia, when the large floodplains of the upper Basin are dry. These refugia, 

while not as productive as the more ephemeral wetlands, allow for the maintenance of adult, non-breeding 

waterbird populations, that are then available to take advantage of large-scale breeding conditions in the 

northern Basin following flooding events. While the large breeding events are an obvious (and visually 

spectacular) pre-requisite to viable waterbird populations, the maintenance of non-breeding populations 

between flooding events is of equal importance (Braithwaite 1975). Thus the ecological health of the lower 

Murray wetlands and floodplains are important for inland waterbird populations. The severe degradation 

of lower Murray wetlands (particularly, though not exclusively, below Lock 1, Blanchetown) under recent 

low flow conditions will thus have important negative ramifications for these waterbird species, particularly 

as this degradation is occurring at a time when these species are most in need of healthy drought refugia. 

The current extreme drought conditions in south-eastern Australia, coupled with over-extraction of water 

for human purposes has resulted in these refugia being dry, which, together with the ecological decline of 

the permanent wetlands of the Coorong and Lower Lakes (see below) have resulted in a significant loss of 

drought refugia habitat for waterbird species in south-eastern Australia (and particularly South Australia).  

In comparison with wetlands and floodplains that fringe the Murray River in South Australia, the river 

channel itself supports relatively few birds (Rogers & Paton 2008; Rogers & Bailey unpub.). The low 

diversity and abundance of waterbirds in the river channel compared with fringing wetland habitats stems 

from their permanent nature (particularly following the installation of locks) resulting in low productivity 

levels, as described above. However, of equal importance is the general absence of shallow-water habitats 

in the river channel, including shallow-gradient shorelines. These habitats are particularly important for 

wading birds (e.g. egrets, ibis and spoonbills) and migratory shorebirds (e.g. sandpipers), but are also 

important for ducks and swans that are dependent on benthic flora and fauna. There are, however, some 

notable examples, with deeper-water habitats, including weir pools and river channels, being preferred by 

some diving fish-eaters, including the threatened Australasian Darter (Anhinga novaehollandiae).  

 

The Coorong and Lower Lakes  

The Coorong and Lower Lakes form the terminal wetlands of the Murray-Darling Basin and are listed as a 

Wetland of International Importance under the Ramsar Convention. They consist of a diversity of wetland 

systems from the freshwater ecosystems of the Lakes to the estuarine and hypermarine ecosystems of the 

Coorong. The Coorong is in fact a reverse estuary, with salinities increasing with distance from the Mouth 

while for a typical estuary the salinities are highest near the Mouth and decrease with distance upstream. 

This diverse system of wetlands supports a great diversity of aquatic birds including migratory and endemic 

shorebirds (sandpipers, stints, plovers, stilts and avocets) as well as a variety of waterfowl (ducks, swan, 

egret, spoonbill) and piscivorous species (terns, cormorants, pelican). The sheer numbers and diversity of 

waterbirds that depend on these wetlands  
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and the diversity of the aquatic habitats are the key attributes that make this wetland internationally 

significant.  

The estuarine and hypermarine systems of the Coorong are unique within the Murray-Darling Basin 

and support a suite of waterbirds largely absent from the freshwater wetlands typical along the River. The 

Coorong is particularly important as an austral summer refuge for migratory waders from the northern 

hemisphere and as a drought refuge for Australian waterfowl. Relatively few waterbirds breed in the 

Coorong. Colonies of Crested Terns (Sterna bergii), Fairy Terns (Sterna nereis), Caspian Terns (Sterna 

caspia), Silver Gulls (Larus novaehollandiae) and Australian Pelicans (Pelecanus conspicillatus) used to 

regularly breed on islands in the South Lagoon during summer months. Now only Crested Terns breed in 

significant numbers (>1000 pairs). Crested Terns largely forage in adjacent marine systems of the Southern 

Ocean and so are uncoupled from changes in food resources within the Coorong. Both Fairy and Caspian 

Terns have ceased breeding in the South Lagoon in recent years. These two species used to fish extensively 

in the South Lagoon but the recent high salinities have eliminated the fish and forced these species to move 

to other locations. At best only small numbers of Australian Pelicans still attempt to breed on the traditional 

breeding islands near Jack‘s Point. Small numbers of Silver Gulls still breed on some of the islands, often 

in association with or close proximity to Crested Terns or Australian Pelicans. Small numbers of Red-

capped Plovers (Charadrius rufocapillis) also nest along the shoreline of the Coorong in summer, while 

small numbers of Pied Oystercatchers (Haematopus longirostris) nest on the islands and Chestnut Teal 

(Anas castanea) nest in flooded samphire areas fringing the Coorong in spring. In the 1910s to 1930s, 

however, significant numbers of Black Swans (Cygnus atratus) nested on the islands in the South Lagoon, 

mainly Swan Island and North Pelican Island (White 1918; Sutton 1933). Small colonies of Pied 

Cormorants (Phalacrocorax varius) also bred on islands in the South Lagoon in the 1930s (Sutton 1933).  

The Lower Lakes with their freshwater habitats are far more important as breeding areas for Australian 

water birds than the Coorong but in recent decades the numbers breeding for most species has declined. 

Through to the late 1960s, Black Swans nested in their hundreds on the reedy islands off the western shores 

of Lake Alexandrina (and elsewhere around the lakes), the nests so densely packed at times that one could 

step from one to another (Eckert 2000). However, with the arrival of European Carp (Cyprinus carpio) in 

the early 1970s (Sim et al. 2000), almost all of the water weeds in the lakes were destroyed and the numbers 

of swans, and the numbers nesting, dropped dramatically. Other waterfowl, particularly Pacific Black 

Ducks (Anas superciliosa) and Musk Ducks (Biziura lobata) also used to breed in significant numbers 

(100s) around the lake and associated wetlands (e.g. Finniss estuary) but since the 1960s few if any Musk 

Ducks have bred (Eckert 2000). Musk Ducks feed extensively on aquatic invertebrates associated with 

aquatic plants. Presumably these invertebrates became scarce with the loss of extensive areas of submerged 

aquatic vegetation following the appearance of European Carp in the lake. The numbers of Pacific Black 

Duck, however, have probably remained unchanged (Eckert 2000). Small or moderate numbers of Grey 

Teal (Anas gibberifrons), Chestnut Teal, Australasian Shovellers, Australian Wood Ducks (Chenonetta 

jubata), Hardheads (Aythya australis), Australian Shelduck (Tadorna tadornoides), Blue-Billed Ducks 

(Oxyura australis) and Pink-eared Ducks (Malacorhynchus membranaceus) are reported as breeding at 

times around the lakes (Eckert 2000). Other birds to breed regularly in the fringing reed beds or samphire 

swamps that fringe the lakes and associated backwaters include the Purple Swamphen (Porphyrio 

porphyrio), Australian Spotted Crake (Porzana fluminea), Black-winged Stilt (Himantopus himantopus), 

and Red-kneed Dotterel (Erythogonys cinctus). There have been occasional reports of Red-necked Avocets 

(Recurvirostra novaehollandiae) breeding, and one record of the threatened Painted Snipe (Rostratula 

benghalensis) breeding at Tucker‘s Swamp in January 1980. Painted Snipe are infrequent visitors to the 

shores of Lake Alexandrina, with just one or two records per decade (Eckert 2000).  

A range of colonial breeding waterbirds, such as cormorants, ibis, spoonbills and egrets, also nest in 

the Lakes (Beruldsen 1963; Bonnin 1967; Close et al. 1982; Eckert 2000). More than a thousand active 

nests of Great Cormorants (Phalacrocorax carbo), Little Black Cormorants (P. sulcirostris) and Little Pied 

Cormorants (P. melanoleucos) and more than 500 nests of Pied Cormorants were reported on islands in the 

middle of Salt Lagoon in the south-eastern corner of Lake Alexandrina in the 1960s (Bonnin 1967), the 

nests built in swamp paperbark (Melaleuca  
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halmaturorum) and tangled lignum. Sixty Great Egrets (Egretta alba), a hundred Royal Spoonbills 

(Platalea regia), fifty Yellow-billed Spoonbills (P. falvipes) and fifty Rufous Night-herons (Nycticorax 

calendonicus) were also nesting in the paperbarks, with a thousand Straw-necked Ibis (Threshkiornis 

spinicollis) and a hundred Australian White Ibis (T. molucca) nesting on lignum, when Bonnin (1967) 

visited this area in September 1966. Several hundred Glossy Ibis (Plegadis falcinellus) also bred on the 

islands in October-November in 1962, 1965 and 1966 (Beruldsen 1963; Close et al. 1982). During the 

1970s when regular visits were still being made to the islands, breeding of most species declined with no 

more than a few hundred individuals of any species breeding, and even fewer after 1975 (Close et al. 1982). 

The reasons for these declines are not understood, and unfortunately more recent information on the use of 

this area for breeding is not available. Close et al. (1982) suggest that ecological changes following the 

arrival of large numbers of European Carp from 1970 onwards may have altered the availability of key 

food resources for some species.  

Other significant areas for colonial breeding waterbirds are found along the western side of Lake 

Alexandrina and include Snake Island, and reedy islands in the Boggy Lake area of Lake Alexandrina and 

reedy islands in the Currency Creek Game Reserve, near the mouth of Currency Creek. Royal Spoonbills, 

Straw-necked Ibis and Australian White Ibis regularly breed in these areas, but Snake Island is used 

consistently and is probably the most important. In some years up to 20,000 Straw-necked Ibis have bred 

on Snake Island (Eckert 2000). Pied Cormorants now breed regularly and throughout most of the year on 

Snake Island. Prior to the arrival of European Carp this species was seldom seen on the Lakes, carp 

presumably providing suitable food for them (Eckert 2000). A colony of Australian Pelicans nested on 

Reedy Point near Milang in the 1960s, with 350 nests counted in October 1963. No recorded breeding of 

Australian Pelicans has taken place since the mid to late 1960s (Eckert 2000). Straw-necked Ibis are also 

known to have bred in reeds in the Narrung Narrows (Close et al. 1982). 

Both the Coorong and the Lower Lakes have changed, and dramatically so in recent years, as 

environmental flows to the Murray Mouth have diminished and ceased. In the 1930s, before the Barrages 

were built to prevent salt water incursions going upstream, an estimated 80% of the water entering the 

Murray-Darling system reached the Mouth. In the 1990s, some 25% of the water entering the river system 

reached the Mouth, but for the last eight years (2001-2008) only about 4% has reached the Mouth, and 

virtually none for the last 6 years. This has caused significant and rapid changes to the Coorong and in the 

last 1-2 years significant changes to the Lower Lakes.  

Given the current low water levels in the Lakes (around –0.5 to –1.0m AHD in summer 2008- 9) 

breeding activity of all waterbirds in the Lakes is likely to be curtailed for the foreseeable future. Water 

levels below sea level are unprecedented. Prior to the Barrages being built marine water would have entered 

the lakes and kept water levels close to sea level. The very low water levels are likely to leave breeding 

islands high and dry and connected to the mainland and so not suitable for breeding. Fringing wetland 

vegetation is now distant from the edge of the water and unlikely to provide suitable cover for waterbirds 

wishing to exploit the aquatic areas of the Lakes. Further reductions to the quality of the Lakes as waterbird 

habitat are likely if acidification occurs (see Chapter 3 above).  

Changes to the Coorong and Lower Lakes, however, commenced with the construction of the 

Barrages. This essentially reduced the estuarine areas (where fresh river water mixes with marine water) to 

the area between the barrages and the Murray Mouth. Historically the estuarine regions would have 

fluctuated back and forth with the estuarine areas extending into the lower reaches of Lake Alexandrina 

during periods of little flow, but during periods of more substantive flows the Lakes and the northern 

Coorong would have been fresh and the estuarine conditions further south in the Coorong and also outside 

the Murray Mouth in the Southern Ocean.  

An absence of River flows also affects the Murray Mouth. When negligible flows are delivered to the 

Murray Mouth, high tides and storm events sweep substantial quantities of coarse marine sands into the 

Mouth and Coorong channels. Without flows in the opposite direction, this sand accumulates silting up the 

channels and eventually blocking the Mouth. Historically mouth closure would have been an extremely 

rare event and was unlikely to have taken place naturally. In recent times the Mouth has closed. In 1981 

the closure was short-lived with a substantial River flow flushing the Mouth within six months, but only 

after the Mouth had been initially dredged. The Mouth threatened to close again in 2002 in the absence of 

flows and has been kept open only by using dredges to pump accumulated sand from the Mouth and 

channels back onto the ocean beach.  
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Closure of the Murray Mouth has a significant effect on the ecology of the northern Coorong. A closed 

mouth prevents fish movements, and so affects those fish that need to move between marine, estuarine and 

freshwater systems for parts of their life cycle. Mouth closure can also affect access to foraging habitats 

for migratory waders that use the estuarine areas of the northern Coorong. A normal estuary has a tidal 

prism, a quantity of water that enters and departs the estuary with the tidal cycle. When the Mouth is closed 

there is no tidal influence within the northern Coorong.  

The migratory waders, particularly calidrine species (sandpipers and stints), forage primarily in 

shallow water around the shoreline in water that is no more than 5 cm and often less than 2 cm deep. Larger 

species such as stilts and greenshanks can and do forage in deeper water but rarely forage in water deeper 

than about 15 cm, about the length of their legs. The only exception to this is the Banded Stilt 

(Cladorhynchus leucocephalus) that will happily swim and pick food from the upper 10 cm of the water 

column.  

The lack of a tidal prism reduces the area of habitat over which the calidrine waders can spread their 

foraging over a day. Under normal tidal conditions water levels over the mudflats of the northern Coorong 

would vary by about 0.5 m across a typical tidal cycle. As the water levels drop on a receding tide the 

waders shift their foraging with the change in water levels (Maiolo 2008) and so can spread their foraging 

across intertidal mudflats that can be up to several hundred metres wide. If there was no tidal influence, the 

birds would only be able to access a portion of these mudflats, greatly reducing the area of mudflat over 

which they can forage.  

The current dredging of the Mouth maintains the tidal prism and provides some functionality to this 

region of the Coorong, but this is an engineering solution that addresses a symptom rather than addressing 

the underlying cause, an inadequate environmental flow. Re-instatement of adequate environmental flows 

is ultimately needed to maintain the productivity of these mudflats and to keep the Mouth open. Maintaining 

an open Mouth is also important for maintaining connectivity between the ocean and the Coorong and 

Lakes for various fish species that need to shift between these water bodies during their lifetime.  

Based on counts of calidrine waders (sandpipers, stints) using the ‘tidally-influenced’ areas of the 

Coorong (the region between Goolwa Barrage and Pelican Point), there has been no further deterioration 

in recent years with comparable but variable numbers of waders using this area over the last 9 years 

compared with counts in the 1990s. Over the last 8 years, between 3,900 and 19,000 calidrine waders have 

been counted using this area during the summer, compared with 5,000 to 15,000 during the 1990s. 

However, in the 1980s substantially more of these birds (23,000 to 36,000) used this area and in the late 

1960s up to 250,000 calidrine waders were reported using the tidallyinfluenced mudflats near Ewe Island, 

suggesting that these systems have declined substantially over a longer period of time.  

Counts of waterbirds, however, are not necessarily good measures of changes in habitat quality, 

because birds are mobile and are likely to be influenced by conditions in other wetlands relative to the 

Coorong and may not therefore track changes in the condition of the Coorong.  

The changes in the South Lagoon have been more dramatic due to changes in water levels and salinity, 

particularly in recent years. Although the South Lagoon is not tidally influenced, water levels still fluctuate 

over the day, from day to day and seasonally (Noye 1974, Paton et al. unpubl). Changes in wind speeds 

and directions can cause short-term changes in water levels of up to 30 cm. The water levels in the South 

Lagoon also change by about one meter seasonally, being highest in late winter - early spring and lowest 

in late summer -early autumn. These seasonal changes are due to seasonal changes in sea level, seasonal 

changes in evaporation and precipitation and to seasonal changes in environmental flows over the Barrages 

to the Murray Mouth. Mean sea levels in the Southern Ocean are approximately 0.2 m higher in winter than 

summer and coupled with winter rains and negligible evaporation, water levels in the South Lagoon are 

higher during winter and spring than summer and autumn. Until recently environmental flows over the 

Barrages occurred annually during spring and often well into summer. These flows dampened the drop in 

water levels during spring but once these flows ceased water levels in the South Lagoon drop around 30 

cm. Water levels drop further over summer, due to evaporation of up to one meter of water off the surface 

of the Coorong (and Lakes) during summer. These evaporative losses are partially offset by influxes of 

water from the North Lagoon into the South Lagoon. As a consequence of these changes in water level, 

extensive areas of  
  



387 
 

mudflats become exposed during summer and autumn in the South Lagoon. These seasonally exposed 

mudflats are typical of ephemeral wetlands where mudflats dry out for part of the year.  

In the 1980s and 1990s, the hypermarine systems of the southern Coorong were dominated by the 

aquatic angiosperm Ruppia tuberosa that functions as an annual plant in the Coorong. This plant grows on 

the shallow ephemeral mudflats around the shorelines of the South Lagoon in water approximately 0.3 to 

1 m deep. Two factors may prevent the species growing in deeper water. First the water of the Coorong is 

very turbid due to very high phytoplankton abundances. This turbidity may prevent sufficient light reaching 

the floor of the lagoon when water levels approach one meter, so any plants trying to establish in water one 

meter or deeper may not receive sufficient light to grow. Second the plants may only be able to grow in 

areas with consolidated sediments to provide adequate anchorage for roots and rhizomes. At water depths 

of around one meter the sediments on the lagoon floor are not-compacted and any plants establishing in 

these areas may be easily dislodged by wave action. Although R. tuberosa readily germinates in water less 

than 0.3 m deep within the Coorong, few plants survive in water this shallow, because wind-induced 

changes in water levels of around 0.3 m occur on a day-to-day basis. Consequently plants growing in 

shallow water are left out of the water for periods of time. Out of water these plants quickly desiccate.  

The annual cycle of R. tuberosa commences in May or June when the ephemeral mudflats are re-

inundated with water. Seeds and turions (starch-filled perenniating organs) produced during the previous 

season(s) and deposited on the dry mudflats, germinate and sprout when these mudflats are re-wetted. 

These grow over winter and spring before reproducing sexually to produce seeds, and asexually to produce 

turions, during late spring and early summer, before water levels drop again.  

The seeds, turions and foliage of R. tuberosa provide important food resources for waterfowl like 

various ducks and swans, but also habitat and resources for other aquatic organisms that form the food 

chains in the southern Coorong (ostracods, chironomids and fish). In the 1980s and early 1990s, and for 

decades prior to this R. tuberosa was so abundant in the southern Coorong during late summer that the 

propellers of outboard motors would quickly clog making boating difficult in shallow waters (e.g. White 

1918; Sutton 1925; Chapman et al. 1974). During these times large numbers of waterfowl, particularly 

Grey Teal, Chestnut Teal, Australasian Shelducks and Black Swan would aggregate on the South Lagoon 

and southern sections of the North Lagoon, consuming this plant. Such were the numbers of birds that the 

sky was sometimes described as being black with birds.  

Since 2002, R. tuberosa has rapidly declined from the South Lagoon and by 2008 had all but 

disappeared from the South Lagoon (Fig. 7). Not only were there no plants present on the permanent R. 

tuberosa beds monitored along the South Lagoon in 2008, but there were also few propagules remaining. 

The primary cause of the decline of R. tuberosa has been inappropriate water levels in the South Lagoon 

during spring, due to a cessation of environmental flows over the Barrages. When there are releases of 

water over the Barrages during spring and early summer water levels remain high in the South Lagoon 

(Noye 1974; Paton et al. unpubl) allowing R. tuberosa to complete its reproductive cycle. Until recently 

this occurred in most years.  

When there is no environmental flow, water levels in the South Lagoon drop rapidly in spring leaving 

most of the R. tuberosa beds in shallow water, if not exposed, before they have reproduced. As a 

consequence the plants fail to complete their life cycle. After failing to reproduce for a series of years, the 

accumulated propagule banks become exhausted. Given that there have been negligible flows over the 

Barrages since 2002, R. tuberosa has failed to reproduce for six consecutive years and has exhausted its 

propagule banks.  
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Figure 7. Changes in the abundance of Ruppia tuberosa in the South Lagoon of the Coorong. The figure shows 

percent of 200 cores (7.5 cm diam) with R. tuberosa shoots for four sites spread along the South Lagoon. TTX = Tea 

Tree Crossing; SC = Salt Creek; PP = Policeman‘s Point; VDY = Villa dei Yumpa.  

 

The elimination of R. tuberosa from the South Lagoon is not due to the current 2-year drought since 

R. tuberosa only germinates some and not all of its propagules in any one year. It would normally cope 

with a 2-3 year drought but not if this is extended to 6 years. Although the loss of R. tuberosa might be 

blamed on the recent drought, in reality it has been the over extraction of water from the River, that has 

forced the Coorong and R. tuberosa to endure a man-made drought of 6 years, that shows no prospect of 

lifting at least for the next two years.  

With the loss of R. tuberosa, there has been a marked drop in the numbers of waterfowl that congregate 

on the South Lagoon during summer (Fig. 8). In the summers of 2006, 2007 and 2008 large numbers of 

waterfowl would have been expected to use the Coorong as a drought refuge, but with negligible quantities 

of Ruppia present only a few thousand were present (Fig. 8). For comparison, in January 1985 in excess of 

50,000 Grey Teal alone were using the South Lagoon. The small numbers present in recent years were 

largely harvesting brine shrimps that had colonised the South Lagoon and not R. tuberosa.  

 

 
 

Figure 8. Changes in the numbers of Grey Teal, Chestnut Teal, Australian Shelduck and Black Swan in the South 

Lagoon of the Coorong in January in 1985 and from January 2000 -2009.  
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The lack of environmental flows has also caused the salinities in the South Lagoon to increase 

dramatically. Under natural conditions with environmental flows, freshwater (being released from the 

River) would normally sit in the northern parts of the Coorong for much of the year and as water evaporates 

from the Coorong this fresh water tops up the water levels. However, when there are no freshwater flows 

over the Barrages, evaporative losses over the summer months are offset by marine water. The incursion 

of this marine water results in salt being transported into the southern Coorong.  

Throughout the 1980s and 1990s, the salinities in the South Lagoon have been around 2-3 times saltier 

than sea water during summer (Fig. 9), when salinities are typically highest. These salinities are no different 

to those reported from the 1960s (Noye 1974). Over the last 5-6 years salinities have risen gradually (Fig. 

9), and since 2006 salinities in the South Lagoon have been as high as 5-6 times saltier than sea water, or 

around 160-180 ppt TDS (parts per thousand Total Dissolved Solids), with some areas in excess of 200 ppt 

TDS at times. Salinities for seawater are around 35 ppt TDS. These salinities exceed the maximum salinity 

tolerance of the most salt-tolerant fish, the Small-mouth Hardyhead, Atherinosoma microstoma, as well as 

the common chironomid Tanytarsus barbitarsis in the South Lagoon (Lui 1969; Kokkinn & Williams 

1988). These two key food sources have both disappeared from the South Lagoon (Fig. 10) in recent years.  

With the loss of the key fish species, most piscivorous bird species have vacated the South Lagoon, 

including Australian Pelicans, Fairy, Caspian and Whiskered (Chlidonias hybridus) Terns, White-faced 

Herons (Ardea novaehollandiae) and Common Greenshanks (Tringa nebularia) (Fig. 11). Fairy Terns, 

Caspian Terns and Australian Pelicans all used to breed successfully on the islands in the South Lagoon. 

Small numbers of Australian Pelicans still roost on or near the breeding islands but leave the South Lagoon 

to forage. Although a few may still attempt to breed, this breeding colony was believed to be the only 

permanent breeding colony in Australia, with several hundred to more than a thousand birds breeding 

annually over the last century, at least.  

 
Figure 9. Salinities during summer at different points along the Coorong from 2001 to 2009. The position along the Coorong is 

defined as the distance in kilometres north of the junction between the two lagoons. Positive values are the North Lagoon, with the 

Murray Mouth at 56, while negative values are in the South Lagoon, where -36 is opposite Salt Creek.  

 

During the recent years of high salinity, small numbers of hardyhead fish can occur near the mouth of 

Salt Creek when small freshwater releases dampen the high salinities sufficiently. At these times small 

numbers of Fairy Terns, Australian Pelicans, Hoary-headed Grebes and Common Greenshanks may fish 

near the mouth of Salt Creek but other than this there are no fish available in the South Lagoon for these 

birds. In January 2009, reasonable numbers of Hoary-headed Grebes (Poliocephalus poliocephalus) were 

present in the South Lagoon, having switched to foraging extensively on brine-shrimps. Small numbers of 

White-faced Herons remained in the South Lagoon, but foraged for terrestrial invertebrates in samphire 

areas adjacent to the lagoon. Most of the  
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Whiskered Terns detected in recent years in the South Lagoon were flying along the lagoon and not 

foraging.  

 
Figure 10. Changes in the abundances of chironomid larvae (Tanytarsus barbitarsis) and small mouth hardyheads (Atherinostoma 

microstoma) in the South Lagoon of the Coorong. For chironomids the data are based on 7.5 cm diam x 4 cm deep cores taken in 

water 30 cm deep in January of each year at each of eight sites. These sites were evenly spread along the South Lagoon. Ten 

samples at each site were taken in the years 2001-2006, 25 samples from 2007 onwards. For hardyhead fish, 3 replicate trawls each 

approximately 50 m in length were taken at each of the eight sites in water 0.6-0.8 m deep using a 7 m long seine net. Data are 

means ± s.e.  

 

The loss of fish in the South Lagoon has been dire for Fairy Terns. In the 1980s, in excess of 1350 

Fairy Terns used the South Lagoon of the Coorong. With an estimated global population of just 4000 with 

2,580 in south-eastern Australia (a separate subspecies), the South Lagoon of the Coorong was clearly an 

important site for this species. During the 1970s, 1980s and 1990s these birds bred on islands and reefs in 

the South Lagoon. However with no fish in the South Lagoon the birds have had to leave. They are now 

limited to those areas of the Coorong where small fish still occur and attempt to breed on sand spits 

connected to the mainland, particularly near the Murray Mouth. In recent years these breeding attempts 

have all failed, usually because of fox predation, but high tides and human disturbance can also disrupt 

breeding. This species is unlikely to breed successfully again until the salinities are reduced sufficiently in 

the South Lagoon to allow the fish to return. With the return of fish, Fairy Terns will once again have a 

source of fish near traditional breeding islands that are inaccessible to foxes. Since individual birds are 

unlikely to live for more than 10 years, this species will continue to decline in abundance and faces regional 

extinction within a few years. The Fairy Tern is now listed as vulnerable to extinction on the IUCN Red 

List.  

In concert with other bird species, the small calidrine waders have also declined in the South Lagoon 

during recent years (Fig. 12), particularly Curlew Sandpipers (Calidris ferruginea) and recently Red-

necked Stints (C. ruficollis). The larvae of chironomids are an important food sources for these birds, so 

their declines are likely to be linked to the loss of chironomids from the South Lagoon (Fig. 10). Sharp-

tailed Sandpipers (C. acuminata) and Red-capped Plovers have also declined in abundance since the 1980s 

but not to the same extent (Fig. 12).  

The other striking recent ecological change to the Coorong has been the rapid colonisation of the South 

Lagoon by brine shrimps (Parartemia zietziana). Prior to 2005, brine shrimps were not detected in plankton 

trawls in the South Lagoon, although they were present in a few nearby ephemeral, highly saline wetlands 

where there were no fish (Geddes & Brock 1977). The high  
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salinities in the South Lagoon and the absence of fish provide ideal conditions for brine shrimps and by 

July 2005 the whole of the South Lagoon was dominated by brine shrimps, with perhaps as many as 100 

brine shrimps per cubic metre. One bird species, the Banded Stilt has benefitted from this. This species 

breeds intermittently on inland saline lakes when these fill and provide conditions suitable for brine 

shrimps. Up to 100,000 Banded Stilts have been using the South Lagoon and lower sections of the North 

Lagoon since 2005, and in January 2006 small numbers of Banded Stilts (probably fewer than 1000 birds) 

bred in the South Lagoon for the first time (Paton et al. unpubl.; Gosbell & Christie 2006). Although brine 

shrimps have continued to be prominent in the southern Coorong there have been no further reports of 

breeding, but there have been reports of over 200,000 Banded Stilts being present in the southern Coorong 

in February 2008 and January 2009 (P. Wainwright pers. comm., Paton & Rogers unpubl.).  

Red-necked Avocets also bred in the South Lagoon of the Coorong for the first time in January 2006, 

but this species may have been exploiting the higher abundances of chironomid larvae that were present 

then, the higher chironomid abundances may have been due to reduced predation by fish. Since then the 

numbers of Red-necked Avocets in the Coorong have declined, in contrast to the Banded Stilts that have 

maintained high but nevertheless fluctuating population sizes since 2006.  

Although the numbers of aquatic birds using the Coorong have declined in recent years, the Coorong 

alone still supports more than enough water birds to meet the criteria of a Wetland of International 

Importance (e.g. Table 2), so even in its depressed state this system is still worthy of protection (Rogers & 

Paton 2008; Paton et al. 2009). The challenge will be to prevent further declines and reinstate the water 

regimes including adequate environmental flows to this region.  

Changes to the ecology of the Lower Lakes and its birdlife are not as well documented or understood. 

When the levels of the Lakes were consistently lower and fluctuated suitable areas for shorebirds would 

have been prominent around the shoreline. However the maintenance of water levels of around 0.75 m 

AHD to secure water supplies for human uses for the last few decades of the 20th century resulted in much 

of the shoreline being permanently inundated, and contributed to the erosion of the Lake shores through 

wind-induced wave action. Historically the numbers of shorebirds that have used the shores of the Lakes 

(at least since the installation of the barrages) have been at best modest with maximum numbers of a few 

thousand for the common species such as the Sharp-tailed and Curlew Sandpipers and Red-necked Stints 

(Eckert 2000). The recent drop in water levels exposing extensive areas of mudflat has opened up foraging 

opportunities for some of these birds but this may be short-lived.  
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Figure 11. Changes in the abundances of selected fish-eating bird species in the South Lagoon of the Coorong during 

summer. Most fish-eating bird species have vacated the South Lagoon in recent years. Hoary- headed Grebes, 

however, were abundant in the South Lagoon in January 2009, having switched to feeding on brine shrimps.  
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Figure 12. Changes in the numbers of calidrine waders and Red-capped Plovers counted in the South Lagoon in 

January in 1985 and in January from 2000-2009.  

 

In the last two years, water levels in the Lakes have dropped to unprecedented levels, risking the 

exposure of acid sulfate soils that are likely to lead to significant acidification of the Lakes, once exposed 

to air and re-inundated (see Chapter 3). The ecological impacts of this are not well understood but are likely 

to be dire. The key driver for this ecological collapse has been the inability to provide water for 

environmental purposes within the Murray-Darling Basin. Although bioremediation and application of lime 

can help alleviate the risks, the scale of the problem and the speed of deterioration may be such that it is 

impossible to prevent this acidification.  

Without urgent provision of an environmental flow, ongoing deterioration and ecological change to 

the Lower Lakes and the Coorong are likely. Failure to provide these flows would seem to be in 

contravention of the EPBC Act and contrary to the intent of the Ramsar Convention and the international 

migratory bird agreements that Australia has signed with Japan, China and Korea.  
 

Table 2. List of species whose Coorong populations were greater than 1% of estimated flyway populations in at least 

one of the last three years (2007-2009), thus meeting the requirements of Criterion 6 of the Ramsar Convention. 

Flyway population estimates were taken from Wetlands International (2006). ‗# Censuses‘ refers to the number of 

surveys in which the 1% criterion was met between 2007 and 2009 (maximum = 3). Flyway populations are identical 

to the total global population of the species, except for: 1 Australian wintering population, 2 south-east Australian 

subspecies.  
Species Abundance Mean ± s.e Range Global Population # censuses >1% 

Chestnut Teal 4905 ± 992 3037 - 6419 100,000  3 

Sharp-tailed Sandpiper 12857 ± 1891 10146 - 16455 160,000  3 

Red-necked Stint 17244 ± 1849 13930 - 20323 315,000  3 

Curlew Sandpiper    2529 ± 1291 872 - 5073 180,000
1
 2 

Pied Oystercatcher 155 ± 27 113 - 27 11,000 3 

Red-capped Plover 1242 ± 88 1088 - 1245 95,000 3 

Banded Stilt 100345 ± 57570 23470 - 213013 206,000 3 

Red-necked Avocet 718 ± 480 149 - 1672 107,000 1 

Fairy Tern 355 ± 46 279 - 439 2,580
2
 3 
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CONCLUSIONS  

Most of the populations of birds inhabiting the Riverland and Murraylands are continuing to fare poorly. 

Recent declines can be associated with natural events such as droughts and fire. Prior to European 

exploitation of the land, most species would have coped with periods of drought and extensive fires, but 

the impacts of fire and drought are now exacerbated by: (i) the extent of past vegetation clearance that 

limits the areas of habitat that can be occupied by many species; (ii) the degradation of the remaining habitat 

due to grazing; and (iii) the over-extraction of water from the River Murray that has greatly extended the 

length of ‗droughts‘ for the aquatic systems and caused their deterioration.  

Productive refugia of adequate size to support viable populations of birds and other biota during 

droughts and following fire are now limited, in part because the more productive areas have been 

disproportionately cleared. Grazing of remnant vegetation and predation by foxes and cats further reduces 

the quality of remaining habitats. Although legislation prevents further clearance of native vegetation and 

intensive management programs can reduce grazing impacts and predation, significant amounts of 

additional productive habitats will need to be constructed to secure the region‘s biodiversity. Re-

constructing mallee and mallee-heath systems on cleared land is likely to take decades at least. Since 

droughts and fires are predicted to increase with climate change, there is a premium on taking action now. 

Recovery of the aquatic systems of the Murray River may be equally protracted but commences with 

addressing the over-extraction of water for human uses and reinstating regular environmental flows. While 

over-clearance of native vegetation and over-extraction of water from the River Murray are not addressed, 

the prognosis for maintaining the region‘s avifauna remains poor. 
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The region encompassing the Riverland and Murraylands spans a diverse array of habitats, from the riverine 

areas in the north and west, through the drier mallee of the middle and east, and south to the more mesic 

areas bordering the south-east region. This area was once home to around 70 species of native mammals. 

These included two monotremes (the platypus and echidna), 39 marsupials, 11 rodents (rats and mice) and 

18 bats (Tables 1 and 2). Amongst the marsupials there were 12 dasyurids (carnivorous marsupials), nine 

macropods (kangaroos and wallabies), seven possums and gliders, five peramelids (bandicoots and bilbies), 

three potoroids (potoroos and bettongs), two wombats and the numbat. None of these species were endemic 

to the region.  

Most of our knowledge of the original composition of the mammalian fauna of the region comes from 

the few sub-fossil specimens (in the form of bone material) from Ngarkat region, and the Blandowski 

expedition based around the junction of the Murray and Darling Rivers near Mildura in 1856-7 (Wakefield 

1966). A total of 32 terrestrial mammal species was recorded during that expedition (Table 1), which 

included forays to the north and south of the river, as well as into South Australia. Apparently, Blandowski 

himself left for Germany part-way through the expedition, taking many specimens with him and poorly 

documenting those that remained (Wakefield 1966). However, another member of the party, Gerard Kreft, 

continued collecting after Blandowski left, and was responsible for large numbers of specimens and 

records, many of which are lodged in museums and provide the best record of now extinct species in the 

region. Unfortunately, many species were already in decline or disappeared soon after European settlement, 

and so knowledge of some species is scant and distributions for many can now only be inferred. Indeed, 

even in the early 1800s several species were not well known to the locals, and as noted by Kreft (1866; 

cited in Wakefield 1966) from the Blandowski expedition, ‗…the nocturnal habits of many of the local 

fauna accounted for apparent scarcity of the animal life seen, except for the occasional kangaroo. Two-

thirds of the smaller Mammalia collected were new to the old residents and even the natives, who in many 

parts had acquired habits different to their former mode of life, had almost forgotten the existence of some 

species‘. 

 Like many other regions, the mammal fauna in the Riverland and Murraylands has been decimated 

since European settlement, and the species composition has altered dramatically. Fortunately, bats have 

faired reasonably well, with none of the 18 species known to have become extinct in the region. In contrast, 

of the 52 terrestrial species known to have occurred there, only 23 remain (Table 1); a loss of more than 

50%. Some groups have been disproportionately affected. For example, we have lost nearly three quarters 

of the dasyurids, more than half the macropods and rodents, and all the peramelids and potoroids. All of 

those that have disappeared were ground dwelling, small to medium sized species (Table 1). This mirrors 

the pattern of extinctions across many parts of Australia over the past 200 years (see Short & Smith 1994). 

Various factors have been attributed to this decline, including habitat destruction and degradation, hunting, 

predation by feral cats and foxes and competition with exotic species, including rabbits and domestic stock 

(Short & Smith 1994).  
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Figure 1. Some non-flying mammals recorded from the Riverland and Murraylands region. a. Ornithorhynchus 

anatinus (Platypus); b. Dasyurus maculatus (Spotted-tailed quoll); c. Ningaui yvonneae (Southern ningaui); d. 

Trichosurus vulpecula (Brushtail possum); e. Acrobates pygmaeus (Feathertail glider) ; f. Cercartetus concinnus 

(Western pygmy possum); g. Macropus eugenii (Tammar wallaby); h. Notomys mitchellii (Mitchell‘s hopping 

mouse). Photographs: S. Carthew. 399 
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Table 1. Mammals found in the Riverland and Murraylands.  

Common name  Scientific name  Approx. Adult 

Weight8  

Selected SA 

Museum records  

Source  Status 

SA 

Museum 
Subfossil1 Other  Region State  Australia  

Order Monotremata 

Family 

Ornithorhynchidae  

         

Platypus Ornithorhynchus 

anatinus 

Up to 2 kg Murray Bridge 1894, 

Overland Corner 

1939, Berri pre 

1947, Renmark 1975 

Y  8  Endangered  

Family Tachyglossidae           

Short-beaked Echidna Tachyglossus 

aculeatus 

2-7 kg  Y  2,11,12    

Order Dasyuromorphia 

Family Dasyuridae  

         

Kultarr Antechinomys 

laniger 

20-30 g    3  Extinct   

Yellow-footed antechinus  Antechinus flavipes  34-56 g  Mildura 1963  Y   3   Vulnerable   

Western quoll  Dasyurus geoffroii  900-1300 g   3    Extinct Pres. 

Extinct  

Vulnerable 

Spotted-tailed quoll  Dasyurus 

maculatus  

4-7 kg  Overland Corner 

1915, Barmera 1958  

Y    Extinct Pres. 

Extinct  

Endangered 

Eastern quoll Dasyurus 

viverrinus` 

900- 1300 g    10 Extinct  Pres. 

Extinct 

 

Southern Ningaui Ningaui yvonneae 4-10 g Billiat 1973 Ngarkat, 

Calperum 

Y  2    
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` 

Common name  Scientific name  Approx. Adult 

Weight8 

Selected SA 

Museum records  

Source  Status 

SA 

Museum 
Subfossil1 Other  Region State  Australia  

Red-tailed phascogale  Phascogale calura  43-60 g     3 Extinct Pres. 

Extinct  

Endangered  

Brush-tailed phascogale  Phascogale 

tapoatafa  

156-231 g     10  Extinct  Pres. 

Extinct  

 

Giles' Planigale  Planigale gilesi  7-12 g  Calperum 2000  Y   12     

Fat-tailed Dunnart  Sminthopsis 

crassicaudata  

10-20 g  Loxton, Tintinara, 

Morgan, Paringa, 

Blanchetown 1950-

1970s  

Y  2,3     

Stripe-faced Dunnart  Sminthopsis 

macroura  

15-25 g  Loxton 1969 

(locality doubtful)  

Y       

Common Dunnart  Sminthopsis 

murina  

14-20 g   Y  2,3,12     

Family Myrmecobiidae           

 Myrmecobius 

fasciatus rufus  

459-484 g  River Murray 1863  Y   3,10  Extinct  Endangered  Vulnerable  

Order Peramelomorphia           

Family Peramelidae          

Pig-footed bandicoot  Chaeropus 

ecaudatus  

~200 g     3,4   Extinct Extinct Extinct 

Bandicoot  Isoodon sp 

(auratus or 

obesulus?) 

 250-850 g    3,8  Extinct  Pres. 

Extinct  

Vulnerable 

Bilby  Macrotis lagotis  800-2500 g Nalpa 1891 Y  3,4,7  Extinct  Vulnerable  Vulnerable  

Western barred bandicoot  Perameles 

bougainville 

fasciata 

172-286 g    3,4,10  Extinct Extinct  ssp Extinct 
400  

401  
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Common name  Scientific name  Approx. Adult 

Weight8  

Selected SA 

Museum records  

Source  Status 

SA Museum Subfossil1 Other  Region State  Australia  

Eastern barred bandicoot Perameles gunnii 750-990 g Mt Monster 1893 

Kongal 1890s 

Y  4 Extinct  Pres. 

Extinct 

Endangered 

Order Diprotodontia  

Family Vombatidae 

         

Southern Hairy-nosed 

Wombat  

Lasiorhinus 

latifrons  

19-32 kg   Y   2,12     

Common wombat  Vombatus ursinus 22-39 kg Lake Albert 1911, 

Salt Creek 1993 

  Y   Rare   

Family Phascolarctidae           

Koala  Phascolarctos 

cinereus  

8.5-12 kg  Paringa 1988 

(introduced)  

Y       

Family Phalangeridae           

Common Brushtail Possum  Trichosurus 

vulpecula 

 1.2-4.5 kg  Tintinara 1908, 

Blanchetown pre 

1922, Brookfield 

1972, Keith 1993  

Y   2,12   Rare   

Family Burramyidae           

Western pygmy-possum  Cercartetus 

concinnus  

8-20 g   Y  2     

Little pygmy-possum  Cercartetus 

lepidus  

6-9 g   Y   2     

Family Petauridae           

Sugar glider  Petaurus breviceps  115-140 g  Bordertown  Y    Rare   

Squirrel glider  Petaurus 

norfolcensis  

190-300 g  Bordertown 1939  Y    Endangered   
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Common name  Scientific name  Approx. Adult 

Weight8  

Selected SA 

Museum records  

Source  Status 

SA Museum Subfossil1 Other  Region State  Australia  

Family Pseudocheiridae           

Common ringtail possum  Pseudocheirus 

peregrinus  

700-1100 g  Hindmarsh Is 1989 

Murray Bridge 1992  

Y       

Family Acrobatidae           

Feathertail glider  Acrobates 

pygmaeus  

10-14 g  Millewa 1975, 

Murtho 1993, 

Paringa Bridge 2000  

Y     Endangered   

Family Potoroidae           

Burrowing bettong  Bettongia 

lesueur  

~1.5 kg  Brookfield 1982 

(skull)  

Y  3  Extinct  Endangered  

 Brush-tailed bettong  Bettongia 

penicillata 

penicillata  

1.1-1.6 kg    Y  3  Extinct  Extinct  ssp. Extinct  

Broad-faced potoroo  Potorous 

platyops  

?<1 kg    Y   Extinct  Extinct  Extinct  

Family Macropodidae          

 Eastern hare wallaby  Lagorchestes 

leporides  

?<5 kg     3,10  Extinct  Extinct  Extinct  

Tammar wallaby  Macropus 

eugenii eugenii  

4-7.5 kg  Tailem Bend 1983 

(pet?)  

Y  Y   Extinct  Extinct  ssp Extinct  

Western grey kangaroo  Macropus 

fuliginosus  

3-53.5 kg   Y   2,3,11,12     

Eastern grey kangaroo  Macropus 

giganteus 

 3.5-66 kg  Coonalpyn 1908, 

Overland Corner 

1992  

Y  Y   Rare  

Toolache wallaby  Macropus greyi  ?<10 kg 

Coonalpyn 

southwest only  

Y    5,6  Extinct  Extinct  Extinct 
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Common name  Scientific name  Approx. Adult 

Weight8  

Selected SA 

Museum records  

Source  Status 

SA Museum Subfossil1 Other  Region State  Australia  

Euro  Macropus 

robustus  

6.5-46.5 kg   Y  2,11,12     

Red kangaroo  Macropus rufus  265.-66 kg   Y   2,3,11,12     

Bridled nail-tail wallaby  Onychogalea 

fraenata 

 4-8 kg     3  Extinct  Pres. 

Extinct 

Endangered  

Crescent nail-tail wallaby  Onychogalea 

lunata  

~3.5 kg     3 Extinct  Extinct  Extinct  

Order Rodentia Family 

Muridae  

         

White-footed tree-rat  Conilurus 

albipes  

~200 g     9  Extinct  Extinct  Extinct  

Water-rat  Hydromys 

chrysogaster 

606-755 g  Swan Reach, 

Blanchetown 1964, 

1992, Calperum 

1994 

Y   2,3,12    

Lesser stick-nest rat  Leporillus 

apicalis  

Up to 150 g     3 Extinct  Extinct  Extinct  

Greater stick-nest rat  Leporillus 

conditor 

 180-450 g     3  Extinct V ulnerable  Vulnerable  

Mitchell's hoppingmouse  Notomys 

mitchellii  

40-60 g  Numerous 1929+ Y  2,3,10     

Silky mouse  Pseudomys 

apodemoides  

16-22 g   Y   2    

Plains mouse  Pseudomys 

australis  

50-80 g     9 Extinct  Vulnerable  Vulnerable  

Bolam's mouse  Pseudomys 

bolami  

10-21 g  Atkindale 

Homestead 1992, 

Calperum/ 

Bookmark 1999- 

2003 

Y  3,11,12     

Desert mouse  Pseudomys 

desertor  

15-35 g     3  Extinct   
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Common name  Scientific name  Approx. 

Adult 

Weight8 

Selected SA 

Museum records  

Source  Status 

SA Museum Subfossil1 Other  Region State  Australia  

Gould‘s mouse  Pseudomys 

gouldii  

~50 g     3  Extinct Extinct Extinct 

Swamp rat  Rattus lutreolus  56-156 g  Wellington 1968, 

Jervois 1997, 

Swanport 2004  

Y  12   Rare   

 

1. Strahan (1995), 2. Foulkes & Gillen (2000), 3. Wakefield (1966), 4. Kemper (1990), 5. Finlayson (1927), 6. Robinson & Young (1983), 7. Southgate (1990), 8. Menkhorst (1995), 

9. Watts & Aslin (1981), 10. Wood Jones (1924), 11. Forward & Robinson (1996), 12. Department for Environment & Heritage Database– from Murray River Corridor Survey 

(2004). 
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Table 2. Bats known to occur in the Riverland and Murraylands region.  

 

Common name Scientific name Status 

  Region State National 

Family 

Vespertilionidae 

    

Gould's Wattled Bat  Chalinolobus gouldii  Common    

Chocolate Wattled Bat  Chalinolobus morio  Common    

Little Pied Bat  Chalinolobus picatus  Threatened  Endangered   

Southern Bentwing Bat  Miniopterus schreibersii  Threatened  Endangered   

Large-footed Bat  Myotis macropus  Threatened  Endangered   

Lesser Long-eared Bat  Nyctophilus geoffroyi  Common    

Gould‘s Long-eared Bat  Nyctophilus gouldi   Endangered   

Greater Long-eared Bat  Nyctophilus timoriensis  Locally common  Vulnerable  Vulnerable  

Western Broad-nosed 

Bat  

Scotorepens balstoni    

 Inland Forest Bat  Vespadelus baverstocki     

Large Forest Bat  Vespadelus darlingtoni     

Southern Forest Bat  Vespadelus regulus     

Little Forest Bat  Vespadelus vulturnus    

Family Molossidae      

Southern Free-tailed Bat 

Mormopterus sp.  

    

Inland Free-tailed Bat  Mormopterus sp.     

Eastern Free-tailed Bat  Mormopterus sp.     

White-striped Free-tailed 

Bat  

Tadarida australis  Common    

Family Emballonuridae     

Yellow-bellied Sheath-

tailed bat  

Saccolaimus flaviventris   Rare   

 

In this region, like many others, we have an abundance of introduced species. This includes the koala, 

which although native to the south-east of South Australia, has been introduced to the region at Paringa, 

and has established a population there (Kahrimanis et al. 2001). At least 14 introduced species are now 

established (Table 3), and they make up a significant component of the fauna. Indeed, a biological survey 

of the Murray Mallee (Foulkes & Gillen 2000) found that three of the five most frequently recorded species 

were introduced. These were the rabbit, house mouse and fox. The other two abundant species were the 

western grey kangaroo and echidna.  

Habitat destruction has been severe in the region, and much of the vegetation remaining is highly 

fragmented. Across the entire Murray Darling Basin in South Australia, there are only six blocks of native 

vegetation over 10,000 ha, with 81% of patches under 20 ha (Kahrimanis et al. 2001). The main protected 

areas are Brookfield Conservation Park (5,527 ha), Billiat CP (59,273 ha), and the Ngarkat complex of 

parks, including Ngarkat CP (205,158 ha) Scorpion Springs (30,422 ha) and Mt Rescue (28,339 ha). Large 

reserves such as these are clearly vital to the continued existence of many species in the region. Many of 

the mammal species that can still be found in the region have suffered severe reductions in range and 

abundance, and may now be confined to these larger, relatively undisturbed patches of native vegetation. 

Findings from a biological survey conducted in the region highlight these problems (Foulkes & Gillen 

2000). This survey involved sampling at 173 sites, including all 17 reserves (but not the river corridor). 

Results from small mammal trapping were particularly disturbing and serious concerns were expressed for 

the long-term survival of the small mammal communities. Capture numbers overall were very low, and 

most species were only detected in Billiatt CP and the Ngarkat complex of parks, with none caught north 

of the Pinaroo Road. Moreover, of the 22 terrestrial mammal species detected during the survey (including 

both large and small species), nine were introduced. To add to this, we know little of the ecology of those 

that can still be found in the area, particularly those more cryptic, small mallee-dwelling species. In 

particular, we still lack understanding on things such as population sizes, social structure and fine-scale 

habitat requirements. An understanding of these aspects of the ecology of species is vital if we are to   
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conserve and manage our remaining populations effectively. What follows is a brief account of the various 

groups of mammals found in the region, with both extinct and extant species of interest highlighted.  
 

Table 3. Introduced species recorded from the Riverland and Murraylands region.  

Common name  Scientific name  Approx. adult 

weight
1  

Source  

Cattle  Bos Taurus  2,4  

Dog (domestic or 

feral) 

Canis lupus 

familiaris  

9.6-24 kg 3,4 

Goat  Capra hircus  27-40 kg  2,3,4  

Horse  Equus caballus   4  

Cat  Felis catus  2.5-6.2 kg  2,3,4  

Brown Hare  Lepus capensis  3.2-5 kg  2,3,4 

House Mouse  Mus musculus  8-25 g  2,3,4  

Rabbit  Oryctolagus 

cuniculus  

0.9-2.4 kg  2,3,4  

Sheep  Ovis aries   2,4  

Black Rat  Rattus rattus  95-340 g  2,3,4  

Pig  Sus scrofa  25-175 kg  3,4 

Fox  Vulpes vulpes  4-8.3 kg  2,3,4. 

 

1. Strahan (1995), 2. Foulkes & Gillen (2000), 3. SA Museum, 4. DEH Database– from Murray River Corridor 

Survey (2004)  

 

MONOTREMES 

The platypus (Fig. 1a) is one of two aquatic mammals found in Australia (the other one being the water 

rat), and one of two species of monotremes occurring here. They prefer shallow freshwater for accessing 

the bottom-dwelling invertebrates that they feed on, and have fine dense underfur, which remains dry after 

immersion (Van Dyck & Strahan 2008). They construct burrows in the river bank, which they use for 

shelter and nesting. Animals are most active around dawn and dusk, where they can sometimes be seen 

swimming in the water. Most of the distribution of the platypus is on the eastern side of the Great Dividing 

Range, and according to Strahan (1995), its western distribution is poorly known. However, the species is 

considered common over much of the eastern part of its range. In South Australia, it is confined to the 

Murray River, although there have been few records since the 1960s (Menkhorst 1995). The most recent 

was from Renmark in 1975, when an animal was caught in a gill net. Alterations to the river, including 

artificial impoundments and stream diversions have likely affected them adversely (Menkhorst 1995). In 

South Australia the species is also now found on Kangaroo Island, where it was introduced to Rocky River 

between 1928 and 1947 (Inns 2002).  

The echidna is a widespread, ubiquitous species, distributed across much of Australia and inhabiting 

a variety of regions, from the snow covered mountainous regions to more arid areas (Van Dyck & Strahan 

2008). It seems to have faired well since European settlement compared with many other species, probably 

because it has few specific habitat requirements, and is protected from introduced predators by its spines 

and habit of sheltering in hollow logs, rock crevices and burrows. Echidnas require a year round supply of 

ants and termites, but will also eat beetles, moth larvae and earthworms. They can be active through the 

day, although they tend to avoid extremes of climate. They prefer to inhabit areas with fallen logs or dead 

trees, which supply shelter and food. During the recent Murray Mallee Biological Survey, echidnas were 

detected at more than half the sites surveyed, and from most parts of the study region (Foulkes & Gillen 

2000).  

 

DASYURIDS Dasyurids are carnivorous marsupials ranging in size from the tiny planigales at less than 

10g, to the larger quolls, at more than 5 kg (Table 1). The region originally contained a rich dasyurid fauna, 

with as many as 12 species present at the time of European settlement (Table 1), and spanning the entire 

range of sizes. There are now only four known extant species; two species of dunnart and a single species 

each of planigale and ningaui (Table 2). All of the extant species are small (weighing 20g or less), and 

cryptic and nocturnal. All are reliant on native vegetation for food and shelter, and are  
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impacted by habitat loss and degradation. Several interesting species that once inhabited the region were 

the quolls. These relatively large dasyurids are renowned for taking poultry, which has given them a bad 

reputation in rural areas. The spotted-tailed quoll (Fig. 1b) is the largest of the dasyurids, and indeed the 

largest living marsupial carnivore on the mainland, with males weighing up to 7 kg (Strahan 1995, Table 

1). They are formidable predators, taking prey ranging in size from insects to small wallabies. Although 

probably now extinct in South Australia, they once occurred in riparian vegetation along the Murray River. 

The most recent specimen held by the South Australian Museum is from Barmera in 1958; a trapped animal 

that was thought to have come down the river in a flood. Across the border in Victoria, most records of the 

species are from the south and east, with historical records along the river from between Balranald and 

Robinvale in 1920s and 30s. There is also a single unusual record from 1991 in the Murray mallee near 

Ntaya, 20 km from the early records.  

The western and eastern quolls, which are much smaller relatives of the spotted-tailed quoll (Table 

1), also inhabited the region historically. According to the aborigines, in the late 1800s, the eastern quoll 

(called Ng‘rui Moch) was known to frequent the shores, rivers and lakes surrounding the Murray River in 

South Australia, where it ate a diet of fish (Wood Jones 1924). It was also very common around Adelaide 

at that time, although it had declined by the early 1920s, and suffered similar dramatic declines throughout 

its range in southern Australia. It has not been captured anywhere on the mainland in recent years, and may 

now be restricted to Tasmania (Van Dyck & Strahan 2008). The western quoll has suffered a similar fate. 

This species had the widest distribution of any quoll, occupying a range of habitats in most states. At least 

11 specimens were collected during the Blandowski Expedition in the scrub along the banks of the Murray 

River. However, once again, it declined rapidly, and is now only found in south-west Western Australia. 

On the other end of the size scale, planigales are amongst the smallest marsupials in the world, with 

adults of the species found in the region (Giles planigale) weighing between 5 and 16 g (average 10 g, 

Table 1). This is about half the size of the average house mouse. Giles planigale was first described in 1972, 

from specimens near Lake Eyre in South Australia, and was named after the explorer Ernest Giles. In South 

Australia, they have been captured only occasionally, and in the study region are known from only two 

places, both close to and on the northern side of the Murray River; Werta Wert Lagoon in Chowilla Game 

Reserve and Thookle Thookle Lagoon near Calperum Station. Here they have been captured using pitfall 

traps in the lakebeds, surrounding lignum areas and clay flats (Bignall 2001). Captures during a study in 

2000 at Thookle Thookle Lagoon near Calperum Station provide the most southerly records for the species 

in South Australia (Bignall 2001).  

Planigales are usually found in association with major watercourses or permanent water bodies that 

experience periodic flooding. They appear to be reliant on the cracking clays provided in these habitats, 

and use the soil cracks for both shelter and foraging substrates. Their distinctive flattened triangular head 

and pointed nose suggest that they are well adapted for life in this environment. However, their cryptic, 

largely nocturnal lifestyle means that like many of our small marsupials, we know little of their way of life. 

Direct observation of animals with the aid of small chemi-luminescent tags (chemi-tags) attached to their 

backs has given some insights (Bignall 2001). This has shown that while animals will forage above and 

below ground, they spend approximately 50% of their active time in deep soil cracks, travelling through an 

extensive network of interconnected cracks, and using up to 14 cracks within an hour. This is presumably 

where they find much of their invertebrate pray, which includes a range of beetles, spiders, cockroaches 

and crickets.  

Like many small marsupials, they undergo frequent, short (less than 24 hours) bouts of torpor to 

conserve energy. Moreover, while they are primarily nocturnal, planigales can be active during the day in 

winter, and have sometimes been found basking in the sun. Like many dasyurids from arid and semi-arid 

areas, planigales are found at low densities and appear to be highly mobile. Capture success for the species 

has been recorded at between 0.6 and 1.2 captures per 100 trap nights, and at Werta Wert and Thookle 

Thookle Lagoons, only 22 individuals were caught in total from 4,252 trap nights at the two sites (Bignall 

2001), with few animals recaptured over time. Data such as this indicates that rather than establishing stable 

foraging areas like some species, planigales move around the landscape, and have what are termed 

“drifting” home ranges (Read 1984), with animals tending to increase their range over time. Individuals 

have been known to move more than a kilometre in several days, a large distance for such a small animal. 

Mean distances moved per hour by foraging animals under direct observation was 140 m for males and 

40m for 
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females (Bignall 2001), while the maximum straight-line distance recorded was 363 m in an hour (although 

allowing for deviations, the actual distance travelled was probably three times this).  

Another small daysurid (weight ~10 g; Table 1) that has only come to the attention of scientists in 

recent decades is the southern ningaui (Fig. 1c). It was first detected in Billiat Conservation Park during 

a fauna survey in 1973 (Baverstock & Aslin 1975), and was only formally described in 1983. Although it 

is widely distributed across semi-arid regions of southern Australia, its small size and cryptic habits mean 

that it is rarely seen. In the Murraylands region, the species has been recorded from Billiat and Ngarkat 

Conservation Parks as well as at Calperum Station. In contrast to Giles planigale, the southern ningaui is 

typically found in mallee and heathland communities where there is an understorey of hummock grass. It 

uses the dense, spiny hummocks as an effective shelter from predators, both during the day when resting, 

and at night when foraging (Bos & Carthew 2003), and is extremely nimble when moving through the 

spines. Ningauis feed on a range of mostly small invertebrates, including spiders, ants, cockroaches, and 

crickets. They have high energy demands, and consume almost the equivalent of their own body weight 

each day. While observations have shown that they capture most of their prey in the leaf litter, food is 

usually taken back to the relative shelter of the triodia to be eaten. Like many dasyurids, ningauis have a 

short life-span, breeding in spring in the first year of their life, and usually dying by December of the same 

year, leaving the juveniles to dominate the population (Bos & Carthew 2001). Clearance of the vegetation 

for agriculture is the main threat to the species, although areas of mallee still abound in the western part of 

South Australia.  

 

NUMBAT A number of fascinating, but little-known mammal species occurred in the Murraylands and 

Riverland historically. Unfortunately, we know little about the distribution of many, as early expeditions 

to the region were few and many specimens collected during these times lacked precise locality 

information. Moreover, many species were either in decline, or declined rapidly after European settlement, 

with little opportunity to study them. The numbat was one such species. This unusual termite eating, 

diurnal species was once widely distributed across Australia and was found in the region, with a South 

Australian Museum specimen from the Murray River dating from 1863. Although probably never very 

prolific, the species disappeared from South Australia early on and is now restricted to a few isolated 

populations in south-western Western Australia. Moreover, according to Wood Jones (1924), the South 

Australian form was distinct from that found in Western Australia, and it is known ‗only from the most 

meagre remains‘.  

 

BANDICOOTS and BILBIES One group of marsupials almost completely lost soon after European 

settlement was the peramelids, which include the bandicoots and bilbies (Table 1). At least five species 

were originally thought to inhabit the area, and several of these were probably quite abundant when first 

recorded. None of these remain. For example, the western barred bandicoot, a species now confined 

entirely to a couple of offshore islands off Western Australia, was reportedly common on all parts of the 

Murray River during the Blandowski expedition in the 1850s (Kemper 1990), and was collected somewhere 

in the vicinity of the junction of Murray and Darling Rivers at this time. However, it had disappeared from 

the southern part of its distribution by the 1920s. Another member of the family that declined rapidly 

following European settlement was the pig-footed bandicoot. The type specimen for this species came 

from near Balranald on the Murray River, and it was also collected early on from near Mildura on northern 

side of Murray River, so it almost certainly occurred in the region originally. However, this species is now 

completely lost from our fauna, with the last specimen being taken in 1901. According to reports it 

apparently still inhabited the central deserts of Western Australia until the 1950s.  

Bilbies (known as ‗pinkies‘ in South Australia) were once widely distributed in arid and semi-arid 

parts of Australia. In the Murraylands and Riverland region, they were historically known from near the 

banks of the Murray River, and had their last stronghold in South Australia at Nalpa and in the tract of 

country around Lake Alexandrina. There is also a report from Lameroo in South Australia from 1900, 

although there appear to be no records from adjacent areas in Victoria (Southgate 1990). They were 

formerly very abundant in many places. For example, Wood Jones (1924) noted that in the early 1900s, 

rabbit trappers caught bilbies more commonly than rabbits in  
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their traps, even around Adelaide. The species is thought to have become extinct in South Australia by the 

1920s, and its decline probably coincided with the arrival of rabbits and foxes (Southgate 1990). 

 

WOMBATS 

The southern hairy nosed wombat is an iconic species in South Australia, and comprises our state faunal 

emblem. The species is largely restricted to semi-arid parts of South Australia, with extant populations in 

the Gawler Ranges and on Eyre Peninsula, and smaller, isolated remnants on the Yorke Peninsula 

(Kahrimanis et al. 2001). The largest aggregations occur on the Nullabor Plain, where they are often 

considered pests. In the Murraylands, the species occurs west of the Murray River, with populations around 

Brookfield Conservation Park and Swan Reach east of the Sedan Hills. Here, they are found in close 

association with calcrete plains, where they dig their extensive burrow systems. These warrens can be easily 

distinguished by the spoil mounds surrounding the entrances. Burrows can be occupied by up to 10 

individual animals, and have between 1 and 37 entrances each. Hairynosed wombats make extensive use 

of their burrows, spending nearly three quarters of their time in them, presumably conserving their energy 

and taking advantage of cool humid microclimate they provide. They often move between adjacent 

burrows. A recent study on radio-collared animals at Swan Reach showed that they used an average of five 

burrows (range 1-10) over an eight-month period (Finlayson et al. 2005), spending more time in the larger 

warrens. Hairy-nosed wombats have an herbivorous diet, feeding primarily on grasses, although they also 

eat bulbs from the introduced thread iris during the dry summer when other food in unavailable. They are 

one of the few large (22- 32 kg) herbivores to make use of burrows. Their foraging areas are also 

surprisingly small for such a large herbivore, and they tend to remain close to their burrows. They usually 

move only several hundred metres in a night and have a home range size of only a couple of hectares. 

According to Kahrimanis et al. (2001), drought poses the greatest threat to southern hairynosed 

wombats of the Murraylands, with populations fluctuating in response to climatic conditions. The species 

is long-lived (recorded living more than 20 years in captivity) and is slow to build up in numbers. They 

have a single young at a time, which is normally born between September and December. Young are 

weaned at one year of age, and become sexually mature at three years.  

 

POSSUMS and GLIDERS 

Seven species of possums and gliders have been recorded from the region (Table 1). However, all but three 

species (the common brushtail possum and two species of pygmy possum) are either found only on the 

periphery of the region, or are known from only a few records. Interestingly, this is one of the few groups 

which has not suffered a loss of species in the region.  

The common brushtail possum (Fig. 1d) has the most widespread distribution of any possum species 

in the state (Carthew 2004), occurring in open forest and woodland areas. However, the species is declining 

in many parts of its range, including Yorke and Eyre Peninsulas and the arid north of the state (Kemper & 

Foulkes 1997), as well as parts of Western Australia and New South Wales. It is now listed as Rare under 

the Threatened Species Schedules for South Australia (2008). In the region, brushtail possums are found 

along the river margins, in association with E. camaldulensis and E. largiflorens woodlands, and in Callitris 

preissii woodlands (Kahrimanis et al. 2001). They are also found to the west of the river and in the more 

southerly parts of the region. However, there has been an apparent marked decline in their abundance in 

mallee habitat (Kahrimanis et al. 2001), presumably because of a loss of suitable habitat. In particular, the 

loss of hollow trees through activities such as clearing and firewood collecting is of concern for this and 

many other hollowdependent species.  

The feathertail glider (Fig. 1e) is the smallest gliding mammal in the world, and as its name suggests, 

it has a fringed and feathery tail. This diminutive marsupial lives in the forests and woodlands of eastern 

Australia, feeding on nectar, pollen and insects, and nesting in tree hollows (Van Dyck & Strahan 2008). 

While it is considered common in some parts of its range, here in South Australia at the western edge of its 

range the species is listed as Endangered (National Parks and Wildlife Act, 1972). Until recently, it was 

known from only a few, mainly historical records along the Murray River and in the south-east of the state 

(Carthew 2004). However a recent study designed specifically to investigate their present distribution and 

abundance did find two animals in a nest-box close to the Murray River near Renmark, while another was 

found dead in a garden along the river (Richardson & Carthew 2004). Although this verified that that they 

still persist in the region, they are  
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clearly in low numbers, and continuing habitat degradation threatens their future prospects in the region. 

The region is home to two species of pygmy possums; the western and little pygmy possum. These 

diminutive creatures probably occurred throughout the region historically, and are still common and 

sometimes abundant in places that are well vegetated. The western pygmy possum (Fig. 1f) is widely 

distributed, and is found in mallee woodlands, shrublands, heathlands and dry sclerophyll forests across 

much of semi-arid southern Australia (Van Dyck & Strahan 2008). In contrast, the little pygmy possum 

has a much more restricted distribution, only being found south and east of the Murray River and into 

western Victoria on the mainland (Van Dyck & Strahan 2008). It is also found on Kangaroo Island, and 

surprisingly, it also occurs in Tasmania. In South Australia, the species occupies mallee and dry heathland 

vegetation. Both species of pygmy possum inhabit the southern part of the Murraylands region, south of 

Lameroo, and are most likely to be found in the large area of remnant vegetation comprising the Ngarkat 

complex of reserves, where they often occur together. The western pygmy possum has also been recorded 

from Brookfield Conservation Park, west of the river (Foulkes & Gillen 2000).  

Many of the small possums, including pygmy possums use hollows in eucalypt trees for sheltering 

during the day, making mature, hollow-bearing trees an important part of their habitat (Tulloch 2004). 

However, while they will use hollows when available, they don‘t necessarily always rely on them, and can 

make use of a variety of less secure substrates, including dead banksia inflorescences and Xanthorrheas. 

They can sometimes even be found sheltering on the ground (Kemp & Carthew 2004), which is presumably 

a risky strategy in an environment containing predators such as foxes and cats.  

The two species of pygmy possum rely on insects, nectar and pollen for food, and are particularly 

partial to Banksia and Eucalyptus flowers that are found in abundance in parts of the region. It is also likely 

that these mammals provide an important pollination service to the plants. One study on the diet of these 

small possums at Mt Scott Conservation Park in the south-east (Cadzow & Carthew 2004) highlighted the 

importance of flowering resources to pygmy possums, particularly during winter when alternative food 

sources such as insects are scarce. They found that all faecal samples obtained from captured animals over 

a six-month period (Feb - July) contained only pollen grains from the flowers of Banksia marginata, B. 

ornata and Eucalyptus spp., and that animals were able to effectively digest almost the entire contents of 

the protein-rich pollen grains. They also calculated that an individual B. ornata plant could produce up to 

60 large inflorescences (average of six) during the flowering season, each with around 1000 flowers, and 

supplying a total of 310 mg of pollen. Based on the amount of pollen available to a foraging animal, Cadzow 

& Carthew (2004) were able to show that if granted sole access, one pygmy possum would be able to 

maintain their nitrogen balance for an entire month from a single B. ornata plant.  

 

MACROPODS Like many regions in Australia, the Murraylands and Riverland would once have 

contained a rich macropod fauna, with nine species thought to have occupied the area. These ranged in size 

from the small wallabies of less than 5 kg in weight, to large kangaroos of up to 65 kg. It is these large 

species that still inhabit the region. Many of the small wallabies were quite abundant at the time of European 

settlement, but all are now extinct in the area, and several are now extinct altogether. For example, the 

bridled nailtail wallaby was described as the most common of the small macropods around Murray River 

during the Blandowski Expedition. They were also collected from Lake Boga (near Swan Hill) in Victoria, 

and once ranged north as far as Charters Towers in Queensland (Van Dyck & Strahan 2008). However, 

they are now restricted to a single small area in central Queensland. A related species with a more westerly 

distribution, the crescent nailtail wallaby, also apparently inhabited the area, but is now completely extinct 

across its range. The eastern hare wallaby suffered a similar demise, and is now also extinct throughout 

its distribution. As Gould noted in the 1840s, this species was ‗tolerably abundant in all the plains of South 

Australia, particularly those situated between the belts of the Murray and the mountain ranges‘ (Wood 

Jones 1924). Krefft (1866; cited in Wakefield 1966) also commented that it was common on the level 

country between Murray and Darling Rivers. It had a particularly swift pathway to extinction. The last 

specimen ever obtained was from western  
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NSW in 1890. These wallabies were distinctive in having a hairy muzzle and the appearance of a European 

hare. Otherwise, almost nothing is known of their biology.  

The toolache wallaby is another species that has become extinct since European settlement. It was 

confined almost entirely to South Australia. Individuals were first collected from between Lake Albert and 

Salt Creek, and were once abundant on the open grassy plains in the south-east. They also occurred some 

way north into the mallee, but were thought to be less numerous there (Finlayson 1927). While animals 

tended to live in groups in the more productive parts of their range, they were apparently solitary in the 

mallee. The northern limit for the species was thought to be the southern edge of the mallee vegetation, so 

it is likely that they did not come far into the Murraylands region. The species is now considered completely 

extinct, with their demise largely attributed to the introduction of the fox. However, they were also hunted 

for their pelts. The last positive record of the species in the wild was 1924, although naturalists apparently 

observed them as recently as 1972 (Van Dyck & Strahan 2008). The tammar wallaby (Fig. 1g) is another 

small wallaby species that has been decimated since the advent of European settlement. It was once found 

through most of the ‗scrub covered parts‘ of the state, but according to Wood Jones (1924), the mainland 

form disappeared from all regions very quickly, and before it could be studied or preserved adequately. 

Natural populations are now found only in Western Australia, and on Kangaroo Island where they are still 

abundant. However, a reintroduction program has been underway at Innes National Park since 2004, with 

four groups of animals released.  

The remaining species of macropods in the region are all in the genus Macropus and all are large 

members of the group (Table 1). The western grey kangaroo is most abundant. In a biological survey of 

the Murray Mallee (which did not include survey of the river corridor), the species was recorded on 105 of 

173 plots, and was the most abundant and ubiquitous mammal species detected (Foulkes & Gillen 2000). 

The red kangaroo and euro are also present in the region, but are mostly found along the river and to the 

north of it. The eastern grey kangaroo has also been recorded, but is considered rare in the region.  

 

RODENTS 

A total of 11 rodent species are known to have occurred either historically or currently in the region (Table 

1). Of these, five species are still present, including the water rat, Mitchell‘s hopping mouse, the silky 

mouse, and Bolam‘s mouse. As for many other groups, the larger members of the group are those that have 

disappeared, and a number of species are extinct altogether in the mainland parts of the state. One species 

that is now completely extinct in Australia is the white-footed tree-rat. Although it is thought to have 

occurred in Riverland and Murraylands region of South Australia, there are few specimens from any 

location, and little is known of its habits. Observations by John Gould suggested that it made use of hollows 

in trees and may have used river gums along the river.  

The stick nest rats, of which there were two species, have also become extinct in the region since 

European settlement. No populations of either species remain on the mainland, and the lesser stick nest rat 

is now completely extinct. The lesser stick-nest rat was apparently common along both sides of the Murray 

River during the Blandowski expedition, with the first specimens collected around Euston. Indeed, Gerard 

Kreft actually maintained some in captivity during the expedition, and had tamed them to take food from 

the table. Both species are known primarily for their unique habitat (among Australian rodents) of building 

nests out of sticks, up to 1 m high and 2 m in diameter. Many of these stick nests are still evident in arid 

parts of Australia, and are often found in caves stony or rocky regions. Unfortunately, the stick nests were 

often burnt by people and large numbers were collected along the Murray River by early explorers and 

collectors.  

The water rat is by far the largest of the rodents found in the region (Table 1). As its name suggests, 

the species inhabits rivers and freshwater lakes, and even some coastal areas. It is welladapted for living in 

the water. It has webbing between the toes of its hind-feet and water-repellent fur, and its body is 

streamlined, with small ears and eyes. It also has a thickened tail that it uses as a rudder when swimming 

(Watts & Aslin 1981). Unlike many of our Australian mammals, the water rat is partly diurnal, and can 

sometimes be seen swimming in the early morning and late afternoon (Van Dyck & Strahan 2008). Most 

of its food is taken from the water, and it feeds on a variety of animal prey, including crustaceans, large 

aquatic invertebrates, fish and small vertebrates such as birds, lizards and mammals. Although many areas 

have suffered a reduction in swamp habitat and changes  
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to flooding regimes, the range of the water rat does not appear to have declined significantly since European 

settlement, and in some areas it is even regarded as a pest. A recent survey of the Murray River Corridor 

recorded the species from numerous points along the river (A. Graham and H. Stewart pers. comm.), 

indicating that it is secure in the region.  

Mitchell’s hopping mouse (Fig. 1h) is a distinctive species with its long tufted tail and long back legs 

and hopping gait. It is the largest species of hopping mouse, and was the first hopping mouse species to be 

described in Australia (Menkhorst 1995). It occurs across much of southern Australia, where it inhabits 

mallee Eucalypt communities on sandy soils. They are commonly found inhabiting dune systems, which 

provide a good substrate for them to dig the burrows on which they rely for shelter. Their burrows usually 

have a number of interconnected vertical shafts, with ‗pophole‘ entrances that can be used to make a quick 

escape. Each burrow may be occupied by a social group of up to eight individuals (average of around three 

animals). In the region, the species has been recorded from Billiat, Ngarkat and Scorpion Springs 

Conservation Parks (Kahrimanis et al. 2001), although they appear to be uncommon in the eastern part of 

their range. The main threats are likely to be predation from foxes and cats and land clearance.  

One species characteristic of the region is the silky mouse. This small attractive rodent was first 

discovered in the upper-south east in 1929, when a cat brought a specimen in to a property near Coombe 

(Finlayson 1944). We now know the species has a restricted distribution, being confined entirely to mallee 

and heath vegetation in the area south and east of the Murray River in South Australia, and in the Big and 

Little Desert areas in adjacent western Victoria. Within the region, silky mice can be found in scattered 

colonies in sandy heath communities, often in areas containing Banksia ornata and/or Leptospermum. In 

one survey they were the most frequently captured mammal species, particularly in the Ngarkat complex 

of parks (Foulkes & Gillen 2000). They create extensive, complex burrow systems, using them to sleep 

and raise their young. Up to 13 individuals have been found in a single burrow system with inhabitants 

usually consisting of two adults and litters at varying ages. Burrows are usually dug adjacent to, or 

underneath Banksia ornata shrubs, and can be easily recognised by the large sandy spoil heaps at their 

entrance. During the summers, the soil beneath these shrubs is considerably moister than surrounding areas, 

possibly ameliorating conditions in burrows and helping to make this hot, dry region more inhabitable at 

these times (Cockburn 1981a).  

Banksia ornata is also an important food source for silky mice when it flowers between late April and 

August, providing large quantities of nectar and pollen that they ingest. At other times of the year, they rely 

largely on seeds, and are usually found in areas containing a diversity of low shrubs where seeds are 

available all year round. They will also exploit other foods when available, including epacrid berries and 

cockroaches (Cockburn 1981b). Silky mice appear to have a flexible social and breeding system, and are 

able to breed all year round in captivity. They have between 2 and 6 young in a litter, with an average of 

four. In the wild, the timing of breeding appears to vary depending on location, with South Australian 

populations known to breed mainly in autumn and winter. This corresponds well with the timing of 

availability of B. ornata flowers (Cockburn 1981b; Moseby 1993).  

 

BATS 

Bats represent a significant component of the native mammal fauna in this region, both in species richness 

and abundance. Seventeen species of microchiropteran bats have been recorded from the region, the highest 

species richness for any region in the State (Table 2). Although there are no records of megachiropteran 

bats from the region, occasional records of two species might also be expected (the little red flying fox and 

grey-headed flying fox). There has been very little in the way of systematic bat survey in that part of the 

region to the south and east of the Murray River. For example, there are no bat records in the South 

Australian Museum‘s database from Billiatt CP and only three from Ngarkat CP, the two largest 

Conservation Parks south of the river. This may be because a large part of this area is devoted to cropping 

and grazing, and thus is not conducive to supporting a large abundance or diversity of bats. In contrast, the 

mallee region north of the Murray River and east of Morgan has been the focus of several bat surveys and 

ecological projects. Twelve species occur in the northern mallee and in this habitat, several species are 

particularly abundant. This area is also home to two of the state‘s threatened species; the little pied bat and 

the greater long-eared bat. Much has been learnt about the roosting and foraging behaviour of these two 

species (Dominelli 2000). The Murray  
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River and floodplain have recently been surveyed for bats by the Department for Environment and Heritage 

as part of their bioregional survey program. There is little doubt that the river and its riparian vegetation 

provide a conduit for some bat species to extend their range through otherwise unfavourable habitat. For 

example, the large forest bat, little forest bat, chocolate wattled bat, and the eastern and southern freetail 

bats all occur along the northern part of the Murray River upstream of Morgan, but not beyond the 

floodplain. It is also likely that the eastern freetail bat and the largefooted bat occur in South Australia 

through extension of range from the eastern states.  

Gould’s wattled bat (Fig. 2a) is one of the most common bats in the region and appears suited to a 

variety of habitats. It generally forms roosts in the hollows of larger trees, and may fly 20 km from the 

roost each night in search of insects. The closely related chocolate wattled bat relies on moths for the main 

part of its diet. This species is common in the southern part of the region and along the Murray River, but 

appears to be rare in mallee. Another species in the genus, the little pied bat, is a threatened species in 

South Australia. Although it is locally common in the mallee region north of the Murray River, it is 

confined to this region. Natural roosts are mainly formed in Black Oak although large colonies have been 

observed in the roofs of iron sheds.  

The lesser long-eared bat (Fig. 2b) is a particularly common and abundant bat species in the region. 

It occurs in most habitats and roosts in tree hollows, under exfoliating bark, in buildings, rock shelters and 

in disused Fairy Martin nests. It often uses night roosts where insects are consumed. Although listed as a 

threatened species in Australia, the greater long-eared bat (Fig. 2c) is locally common in the mallee north 

of the Murray River, east of Morgan. It roosts in hollows and foliage of mallee trees and black oak. It flies 

low to the ground while hunting, and captures insects (and sometimes arachnids) from the foliage or from 

the ground. Another species of Nyctophilus is Gould’s long-eared bat. Although not yet recorded from 

the region it has been recorded in New South Wales on the Murray River at Mildura. It is therefore possible 

that this species‘ distribution may extend along the River to South Australia.  

The southern bentwing bat is known in the region from a single individual collected near Barmera 

in 1961. This is an unusual location record and the species is unlikely to be a natural resident of the region. 

The sub-species is threatened at the national level and its usual distribution in the state is in the southeast 

where it is an obligate cave dweller. The large-footed bat is also an uncommon species, known only from 

two localities on the Murray River. It is considered threatened in South Australia. Known roosts are in 

caves or solution holes in the cliffs of the river. Elsewhere in Australia, this species also forms colonies in 

the hollows of old River Red Gums, under bridges and in tunnels. It feeds on aquatic insects and fish. In 

particular, pregnant and lactating females supplement their diet with small fish such as galaxids. It is 

possibly the most vulnerable of all bat species in the region because of its reliance upon relatively clean 

water for its diet. The strikingly coloured yellow-bellied sheath-tailed bat is known from a few records in 

the region and is also only rarely recorded in the State. It roosts in tree hollows. Because most records are 

from the period March to June rather than from during the summer months (which is the peak activity 

period for all other bat species), there is some conjecture that this species may be migratory. The western 

broad-nosed bat (Fig. 2d) is also only known from a few records in the region, south of the River. 

However, it is common in the mallee north of the River. It roosts in tree hollows. Another species that 

roosts in tree hollows is the whitestriped free-tailed bat (Fig. 2e), which is common across the region. 

Four species of forest bat are known from the region. The southern (Fig. 2f) and little forest bats are 

common along the Murray River and its floodplain. The southern forest bat is also common in the mallee 

region north of the River. Elsewhere, records in the region for both species are sparse. The inland forest 

bat (Fig. 2g) is confined to the northern part of the region, being common north of the Murray River in the 

mallee, and uncommon to the south. The few records of the large forest bat are from the Murray River 

and its floodplain, south from Mannum. It is likely that the species is more common than these records 

indicate, and its distribution may extend the length of the Murray and possibly to the south west.  
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Figure 2. Some bats recorded from the Riverland and Murraylands region. a. Chalinolobus gouldii (Gould‘s wattled 

bat); b. Nyctophilus geoffroyi (Lesser Long-eared bat); c. Nyctophilus timoriensis (Greater Long-eared bat); d. 

Scotorepens balstoni (Western Broad-nosed bat); e. Tadarida australis (White-striped Free-tailed bat); f. Vespadelus 

regulus (Southern Forest bat); g. Vespadelus baverstocki (Inland Forest bat); h. Mormopterus sp. (Free-tailed bat).  

 

The small free-tailed bats in the genus Mormopterus (Fig. 2h) are currently undergoing taxonomic 

revision. In the interim, several species have been informally recognised in Australia (Churchill 1998), 

three of which occur in the Murraylands region. The southern free-tailed bat is common along the Murray 

River, especially in the south but also occurs in the mallee north of the River. However, there are 

surprisingly few records elsewhere in the region, although this probably reflects the lack of survey effort. 

The inland free-tailed bat is common in the more arid northern section of the region, especially north of 

the River Murray. The eastern free-tailed bat is only recently recognised as occurring in South Australia, 

and is probably confined to the Murray River. Records in the region are from Bow Hill (a small colony 

roosting in the roof of a house) to Chowilla.  
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