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BACKGROUND INFORMATION  

 

The Paiwalla wetland complex is located on the eastern side of the Murray River, 14 km north east from Murray 

Bridge (Jensen et al. 2002). Prior to being reclaimed for dairy farming in 1967, Paiwalla and the adjacent 

Sunnyside Swamp formed 150 ha of continuous wetland. The wetland complex was purchased by the 

Wetlands Habitat Trust in 1998 with the vision of restoring the area to temporary wetlands. The irrigation inlets 

which previously controlled the flooding of pasture were opened on 22 September 2003 to fill the artificial 

basins of Paiwalla wetland (Wetlands Habitat Trust 2015). The irrigation inlets were superseded in 2007 

following the construction of a new metered pipe culvert.  

 

Paiwalla wetland is an important site for biodiversity conservation in the lower reaches of the River Murray in 

the geographical region between Mannum and Wellington, referred to as the Lower Murray Swamps. Since 

rehabilitation from flood-irrigated pasture to a wetland, 173 bird species (including 69 waterbird species), 14 

species of reptile, 10 bat species and 10 frog species have been observed at Paiwalla, including numerous 

regionally and nationally threatened species (Wetlands Habitat Trust 2015). Paiwalla is particularly important 

for waterbirds, with the wetland acting as a drought refuge habitat (Jensen et al. 2002). The extended dry 

period experienced between 2006 and 2010 as a result of over-extraction and low flows resulted the in the 

drying of approximately 98% of wetlands in the region between Lock 1 at Blanchetown and the Murray Mouth. 

Paiwalla wetland was one of the few wetlands able to retain water by means of pumping.  

 

 

FIGURE 1. LOCATION OF PAIWALLA WETLAND IN REFERENCE TO MAJOR TOWNS ON THE LOWER REACHES OF 

THE RIVER MURRAY, SOUTH AUSTRALIA. 
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MONITORING OVERVIEW 

 

Monitoring of surface water quality and waterbirds has been performed monthly at Paiwalla since December 

2014. Additional monitoring of photo points and groundwater have been undertaken quarterly, whilst fish and 

frogs are targeted during their breeding season twice a year. Monitoring is undertaken by Natural Resources 

SA Murray-Darling Basin and Wetland Habitats Trust volunteers.  

 

Parameters monitored at Paiwalla are: 

 Surface water quality: Including electrical conductivity (EC) (µS/cm), pH (units), turbidity (NTU), dissolved 

oxygen (mg/L) and temperature (˚C) 

 Groundwater: depth (Below Ground Level (BGL) (m) and electrical conductivity 

 Fish abundance, diversity and size 

 Frog abundance and diversity 

 Water-bird abundance, diversity and activity 

OVERVIEW OF RESULTS 

o Algal blooms have exacerbated the diurnal fluctuations in the concentrations of dissolved 

oxygen (DO) at Paiwalla Wetland. 

o Surface water salinity in the small and large basin has gradually increased since August 2013, 

peaking at 7630 µS/cm in the small basin and 6190 µS/cm in the large basin in February 2015.  

o Surface water turbidity at Paiwalla Wetland has been high since January 2015, the average 

turbidity reading in the small basin has been 186.2 NTU (n = 8) and 139.0 NTU (n = 16) in 

the large basin.  

o Surface water pH at Paiwalla Wetland has often approached the 9 pH threshold for a healthy 

wetland, due to a combination of algal blooms and the potential release of calcium carbonate 

from the limestone cliffs and groundwater intrusion.  

o There has been little variability in the depth to and salinity of for all piezometers since 

February 2013.  

o Fifty-seven species of waterbird, reed specialists and raptors were observed. This includes one 

species which is vulnerable to extinction, eight species listed as rare in South Australia and 

seven migratory species listed under the Environmnetal Protection and Biodiversity 

Conservation (EPBC) Act 1999.  

o Reduced numbers of waterbirds, especially ducks and herbivores have been observed since 

May 2014 as a consequence of declining water quality. However, Paiwalla continues to provide 

foraging habitat for threatened waterfowl species; the Freckled Duck (Stictonetta naevosa) and 

Blue-billed Duck (Oxyura australis) 

o One critically endangered Southern Purple-spotted Gudgeon (Mogurnda adspersa) was caught 

on the November 2014 fish survey, despite the February 2012 translocation of the species 

from Paiwalla. 

o Fish diversity at Paiwalla Wetland was low, however abundance remained high in February 

2015. Whilst the native fish community at Paiwalla North on the February 2015 survey was the 

most diverse and abundant on record.   
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SURFACE WATER 

 

The chemical and physical characteristics of surface water play an integral role in structuring an aquatic 

flora and fauna community, through direct effects (i.e. very low dissolved oxygen) and indirect effects (i.e. 

loss of suitable habitat due to salinity) (ANZECC 2000; Paul 2013). As such, it is important as wetland 

managers that we assess the condition of surface water on a regular basis to ensure it is of sufficient 

quality to conserve the natural aquatic ecological community (DEC 2012).  

 

The water chemistry of each wetland in the South Australian Murray Darling Basin (SAMDB) is unique, 

varying in response to the interaction between groundwater and surface water, surrounding geology and 

the level of connectivity and chemistry of the River Murray (Tiner 1999; Mitsch & Gosselink 2007; DEC 

2012). In addition to these variables which influence the water chemistry over long periods (i.e. seasons), 

water chemistry also varies throughout a day in response to wind-mixing, temperature, photosynthesis 

and respiration (Deb and Bowers 1983; Chung et al. 2009). 

 

At Paiwalla, the water chemistry is particularly variable as it is a managed wetland, with wetting and drying 

cycles. Wetting and drying cycles influence water chemistry by concentrating and diluting salts as well as 

triggering chemical changes in the sediment (DEC 2012). The parameters of water quality measured at 

Paiwalla by NR SAMDB are dissolved oxygen, temperature, turbidity, conductivity (salinity) and pH. Water 

quality has been monitored over 10 sites at Paiwalla Wetland, Paiwalla North, Sunnyside and the River 

Murray (Figure 2). 

 

 
FIGURE 2. LOCATIONS OF SURFACE WATER QUALITY SITES AT PAIWALLA. 
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SURFACE WATER SALINITY 

 

Electrical conductivity (EC) provides a measure of the ease with which an electrical current can move through 

the water column (EPA 2015). As higher concentrations of salt help facilitate the movement of the electrical 

current, EC can be used as a measure for surface water salinity (Paul 2013).  

Surface water EC of a wetland is a product of the salinity of the source water, level of connectivity between the 

wetland and this source water body as well as the interplay between groundwater and surface water (Neilson 

and Brock 2009). Ecological change from a freshwater to a saline ecosystem occurs in south central Australian 

lowland rivers when salinities exceed 5,000 µS/cm (ANZECC 2000). Regional fish species can tolerate salinities 

of 5,000 µS/cm (James et al. 2003), however, they are likely to be indirectly affected through the reduced 

abundance and species richness of macrophytes as well as macro- and microinvertebrates (James et al. 2003). 

Summary of surface water electrical conductivity results  

 The small and large basin both reached their lowest surface water salinities in August 2013 when water 

levels were at their highest (0.65 mAHD) following the refill of Paiwalla Wetland, which started in 

February 2013. The EC of the small basin declined from 14,070 us/cm in February 2013 to 2,070 µS/cm 

in August 2013 and the large basin declined from 9,790 µS/cm in September 2,012 to 1,838 µS/cm in 

August 2013 (Figure 3). 

 Surface water salinity in the small and large basins has gradually increased following August 2013. A 

combination of water levels falling to their maintain level of 0.4 mAHD and the import of salt from the 

River Murray to maintain this desired water level has caused the EC to rise to 7630 µS/cm in the small 

basin and 6190 µS/cm in the large basin in February 2015.  

 Little variability was observed in the surface water salinity of the Murray River sites between February 

2013 and April 2015, ranging between 232 and 611 µS/cm.  

 Sunnyside Wetland and Paiwalla North are significantly fresher than Paiwalla Wetland basins given 

their greater exchange with the River Murray. Paiwalla North has EC readings comparative to that of 

the River Murray, whilst salinity in Sunnyside has been recorded at approximately 200 µS/cm more 

than the river sites over the past two years. 

 

FIGURE 3. ELECTRICAL CONDUCTIVITY (µS/CM) OF SURFACE WATER WITHIN THE SMALL AND LARGE 

BASINS OF PAIWALLA WETLAND, PAIWALLA NORTH, SUNNYSIDE WETLAND AND THE RIVER MURRAY 

FROM 2013 TO 2015. 
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SURFACE WATER PH (UNITS) 

 

Surface water pH is a measure of the acidity or alkalinity of water on a logarithmic scale of 0-14, with 

waters becoming acidic when less than 7 pH and becoming alkaline when greater than 7 pH (Paul 2013). A 

number of sources influence pH in water, such as the pH of the source water, rainfall and growth by plants 

and algae (Baldwin et al. 2005). A normal range for surface water pH of a wetland in the Murray-Darling 

Basin is between 6 and 9 (Baldwin et al. 2005). If water pH levels fall outside this range, there may be a 

shift in the aquatic community and fish populations may decline (Leivestad and Muniz 1976; Holt et al. 

2003).  

 

Summary of surface water pH results 

 Surface water pH at Paiwalla Wetland has been recorded outside the preferable threshold of 6 – 9 on 

one of 37 measurements in the large basin and on four of 26 measurements in the small basin (Figure 

4). However, pH within both of the basins is often approaching the 9 pH threshold, likely due to high 

primary productivity (algae) and potentially contributed to by the release of calcium carbonate from 

the limestone cliffs and groundwater intrusion.  

 All pH values for the two River Murray sites and Sunnyside wetland were within the preferable range 

for a productive wetland.  

 Paiwalla North had two of 14 recordings above 9 pH, with a maximum of 9.15 pH on 7 November 2013 

(Figure 4). These high pH readings would likely have been in response to the dense aquatic 

macrophytes reducing the acidity of surface water by removing carbon dioxide (CO2). Assessments of 

pH at the site over the past year have fallen within the acceptable range.  

 

 

 

 

FIGURE 4. PH OF SURFACE WATER QUALITY SITES LOCATED IN THE LARGE AND SMALL BASINS OF PAIWALLA 

WETLAND, PAIWALLA NORTH, SUNNYSIDE WETLAND AND THE RIVER MURRAY FROM 2013 TO 2015. 
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SURFACE WATER DISSOLVED OXYGEN (PPM) 

 

Measures of dissolved oxygen (DO) reflect the concentration of free oxygen present within the water 

body. Oxygen can enter water through diffusion, which can be enhanced by wind assisted mixing of the 

water column, and by the production of oxygen by aquatic plants through photosynthesis (Paul 2013). The 

DO in the water body is consumed during respiration by plants and animals as well as chemical processes 

such as decomposition and nitrification (EPA 2015).  DO is essential for aquatic life and therefore plays a 

critical role in influencing the abundance and diversity of aquatic fauna. For example, each fish species has 

a different levels of tolerance to hypoxia (Dean and Richardson 1999). For a healthy wetland DO levels 

above 5 parts per million are preferred, with lower levels starting to cause stress and even mortality in 

some fish species (Tucker 2003; Baldwin et al. 2005).  

Summary of surface water dissolved oxygen results 

 High primary productivity in the form of non-filamentous algae resulted in diurnal fluctuations in 

the concentration of DO. For example, the concentration of DO in the small basin increased from 

2.61 ppm at 9:23 am to 20.5 ppm at 1:08 pm on 17 February 2015 (Figure 5). No fish were 

captured in the small basin during the fish survey at this time. 

 Surface water DO in the large basin has also been influenced by the high abundance of non-

filamentous algae with 7 of 43 records below 5 ppm throughout this reporting period. When DO 

was low in the large basin, it was predominantly associated with morning water quality surveys, 

and therefore DO levels would be expected to be higher in the afternoon.  

 The concentrations of DO at Sunnyside Wetland were lower than 5 ppm on 7 of 12 assessments, 

and at Paiwalla North on 3 of 16 assessments. The cause of low DO concentrations would be in 

response to the abundant aquatic macrophyte growth, which consume DO during respiration. 

 Surface water DO of the River Murray varied from 2.59 – 11.25 ppm, with just one recording less 

than the desired level of 5 ppm (Figure 5).  

 

 

FIGURE 5. DISSOLVED OXYGEN CONCENTRATIONS (PPM) IN THE SMALL BASIN AND THE LARGE BASIN OF 

PAIWALLA WETLAND, PAIWALLA NORTH, SUNNYSIDE WETLAND AND THE RIVER MURRAY FROM 2013 – 

2015. 
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SURFACE WATER TURBIDITY (NTU) 

 

Turbidity is a measure of the amount of light scattered by particles in the water column, with higher 

readings inferring that the water column is more turbid (EPA 2015). Readings of turbidity are measured in 

Nephelometric Turbidity Units (NTU), with levels of 100 NTU equating to approximately 11.5 cm of light 

penetration (Myre and Shaw 2006). A turbidity level of 100 NTU was identified by ANZECC (2000) as a 

trigger level for environmental change for low rainfall rivers in south central Australia. Low turbidity is 

important for light penetration through the water column, as it promotes primary productivity through 

photosynthesis by submerged aquatic plants and phytoplankton (Robel 1961; Cloern 1987). High turbidity 

measurements may be caused by runoff, wind-seiches, and the movement of large animals in the wetland; 

such as carp which stir up wetland sediments while foraging (Tucker 2003; Paul 2013).  

 

Summary of surface water turbidity results 

 Surface water turbidity was low in Paiwalla Wetland following the refill in February 2013 until 30 

January 2014, after which turbidity has steadily increased in both the large and small basins. The 

high turbidity readings are due to algal blooms rather than high concentrations of suspended 

sediments. 

 Since January 2015, the average turbidity reading in the small basin is 186.2 NTU (n = 8) and 

139.0 NTU (n = 16) in the large basin (Figure 6). 

 There were only isolated occurrences of high turbidity (>100 NTU) for the River Murray sites, 

Paiwalla North and Sunnyside Wetland with approximatley 10% of readings over 100 NTU. The 

average turbidity reading for these sites was 54.9 NTU (Figure 6).  

 

 

FIGURE 6. TURBIDITY (NTU) OF SURFACE WATER QUALITY SITES LOCATED IN THE SMALL AND LARGE BASIN 

OF PAIWALLA WETLAND, PAIWALLA NORTH, SUNNYSIDE WETLAND AND THE RIVER MURRAY FROM 2013 – 

2015. 
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GROUNDWATER 

 

Groundwater monitoring is integral to wetland management, as rising groundwater levels can negatively 

influence the aquatic and floodplain ecosystems (DEC 2012). The depth to and salinity of groundwater are 

assessed quarterly at Paiwalla to determine the threat posed by salinsation of the wetland and floodplain. The 

depth and salinity of groundwater are influenced by regional hydrology, geomorphology as well as soil type 

and chemistry (DEC 2012). A beep chord is used to measure the distance to groundwater from the top of the 

piezometer to the groundwater at seven locations at Paiwalla (Figure 7). The direction of groundwater 

movement can be determined by comparing the depth to groundwater of piezometers measured to a 

standard height (i.e. metres in Australian Height Datum) (Figure 9). Determining the gradient of flow and depth 

of groundwater is particularly important during a drying phase of a wetland, as the groundwater will flow to 

the lowest point in the landscape, being the wetland (Tucker 2004). Therefore, it is imperative to insure that the 

depth to groundwater is such that salts will not accumulate in the wetland bed (Tucker 2004).  

 

FIGURE 7: GROUNDWATER MONITORING LOCATIONS AT PAIWALLA. 

 

 

FIGURE 8: CONCEPTUAL DIAGRAM OF GROUNDWATER GRADIENTS. 
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GROUNDWATER HEIGHT (MAHD) 

 

Summary of groundwater levels 

 The depth to groundwater for all piezometers at Paiwalla is influenced primarily by the water 

depth in the large basin and the level of the River Murray.  

 Groundwater gradients are in the direction of the wetland which can be seen in the differences 

between groundwater levels and River surface water levels indicating the likelihood of 

groundwater intrusion. However, a slight groundwater gradient away from the wetland 

towards the highland has also been noted, as seen in the groundwater levels of P3A and P6 

which have been marginally lower to that of the wetland surface water level for much of the 

time, particularly following the increase in wetland water levels in May – August 2013.  

 The depth to groundwater for P2 is significantly higher than other piezometers given as it is 

positioned in elevated ground near a levee bank. Groundwater depth at this location has 

responded directly to changes in River level.  

 The groundwater level for all piezometers have generally responded to changes in surface 

water which have varied little since March 2014 ranging between 0.29 mAHD and 0.42 mAHD 

(Figure 9).   

 

 

FIGURE 9. DEPTH OF GROUNDWATER POINTS IN METRES AUSTRALIAN HEIGHT DATUM (MAHD). 



12 
 

GROUNDWATER ELECTRICAL CONDUCTIVITY (µS/CM) 

 

Summary of groundwater electrical conductivity 

 The EC of groundwater for piezometers with the exception of P6 and P7 have varied little between 

February 2013 and April 2015 (Figure 10) even while surface water salinity has continued to 

increase. P6 is located in the South-East corner of the wetland and intercepts groundwater from 

both the highland and Sunnyside Wetland.  

 The increase in salinity in P6 and P7 (located on the bird hide island) by 4,260 µS/cm observed in 

August 2013 coincides with a period of connection of the wetland to the river and increased 

surface water levels to 0.65 mAHD mobilising salts in the upper soil profile. Salinities at this 

location (represented in P8 from March 2013) have remained elevated.  

 

 

FIGURE 10: GROUNDWATER ELECTRICAL CONDUCTIVITY (µS/CM) AT PAIWALLA. 
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BIRDS 

 

Ten bird surveys have been conducted at Paiwalla since November 2013, with monthly surveys since December 

2014. Bird surveys are performed by walking the circumference of the Paiwalla Wetland with the duration of 

surveys varying in response to the number of birds present (ranging between 80 and 135 minutes). In addition 

to recording the number of individuals of each species present, the habitat use and behaviour of each bird is 

also detailed.  

 A total of 57 species of waterbird, reed specialists and raptors were observed during monthly surveys (Table 

1). This includes one species which is vulnerable to extinction, eight species listed as rare in South Australia and 

seven species listed as EPBC migratory. Of these 57 species observed, 10 are dabbling duck and small grebe 

species, nine are piscivores, six are large waders, seven are herbivores and 11 are shorebirds. The diverse 

wetland dependent bird community is attributed to the wide range of habitats available at Paiwalla, which 

include exposed mudflat, fringing vegetation of varying densities and species assemblages, as well as shallow 

and deep water habitats.  

 

Herbivorous and dabbling duck species were in their highest abundances in the November 2013 and February 

2014 surveys (Figure 11). This was attributed to the February 2013 refill which reduced salinity and turbidity 

(Figure 3 – salinity, Figure 6 - turbidity). The combination of water levels falling to the managed level of 0.4 

mAHD, warm surface water temperatures and low turbidity stimulated extensive macrophyte growth. The high 

biomass of macrophytes provided an abundance of feed for herbivorous and dabbling duck species, causing 

their numbers to boom, in particular for the Eurasian Coot (Fulicia atra) and Black Swan (Cygnus atratus) with 

540 and 147 individuals observed respectively on the November 2013 survey. Whilst these conditions 

persisted, record abundances were also recorded for the Australasian Grebe (Tachybaptus novaehollandiae), 

Hoary-headed Grebe (Poliocephalus poliocephalus), Pink-eared Duck (Malacorhynchus membranaceus), 

Hardhead (Aythya australis) and Australian Shelduck (Tadorna tadornoides).  

 

Following the die-off for aquatic macrophytes in the winter of 2014, the numbers of herbivores and dabbling 

ducks declined. Their numbers did not recover as increasing turbidity levels attributed to an algal bloom made 

conditions unsuitable for abundant aquatic macrophyte growth. As such, Paiwalla did not support the numbers 

of herbivores and ducks over the summer period of 2014/15 as it did in 2013/14. It must also be noted that 

heavy rains in central Australia during mid-January may have contributed to an exodus of nomadic waterbirds, 

with fewer Pink-eared Duck, Black-tailed Native-hen (Gallinula ventralis), Hardhead and Freckled Duck 

observed after this rain event.  

 

Shorebirds and large waders were most numourous during recent draw-downs in summer. Receeding water 

levels allow for these functional groups to exploit new areas of the wetland fringe for foraging which were 

previously un-available due to the depth of water. As such, the numbers of shorebirds and large waders are 

expected to be highest immediately following a draw down as new foraging habitat becomes available, and 

then decline as food resources are depleted. The greatest numbers of shorebirds (97 individuals) and large 

waders (38 individuals) were observed on the February 2014 survey. 

 

The most common piscivore species were the Australian Pelican (Pelecanus conspicillatus) and Whiskered Tern 

(Chilidonias hybridus), which comprised 74 % and 19 % of the total observations for the functional group, 

respectively. Australian Pelicans rarely forage at Paiwalla Wetland, representing 10 % of behaviour 

observations, and therefore are using Paiwalla as a resting location. The Whiskered Tern has been observed at 

Paiwalla only during the summer periods. As the Whiskered Tern is a highly nomadic species and has a 
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seasonal presence within areas of its distribution (Rogers and Ralph 2011), it may become most abundant 

around the lower reaches of the River Murray during summer.  

Summary of bird monitoring results 

 A total of 57 species of waterbird, reed specialists and raptors were observed during surveys run by 

Natural Resources SAMDB. This includes one species which is vulnerable to extinction, eight species 

listed as rare in South Australia and seven species listed as EPBC migratory.  

 The Little Bittern (Ixobrychus minutus), which is listed as endangered in South Australia, was 

photographed in November 2014 on a montion sensored camera set by Peter Koch. 

 Nomadic species Black-tailed Native Hen, Freckeled Duck, Hardhead and Pink-eared Duck were 

observed in substantially lower numbers following rains in central Australia in mid-January 2015. 

 Greater than 500 Eurasion Coot were observed on the November 2013 and February 2014 surveys 

 The Freckled Duck, which is listed as vulnerable in South Australia, was observed on eight of the ten 

surveys with a maximum count of 69 individuals on the February 2014 survey 

 The Blue-billed Duck, which is listed as rare in South Australia and endangered in Victoria, was 

observed on the November 2013, February 2014, April and June 2015 surveys. The maximum count of 

90 individuals were observed on the June 2015 survey.  

 Paiwalla has proven to be a good site for cryptic bird species, with all three regional Crake species: 

Australian Spotted Crake (Porzana fluminea), Spotless Crake (Porzana tabuensis) and Ballion’s Crake 

(Porzana pusilla), all three passerine reed specialists: Little Grassbird (Megalurus gramineus), Australian 

Reed-warbler (Acrocephalus australis) and Golden-headed Cisticola (Cisticola juncidis), and the Little 

Bittern having been observed at the site.   

 

 

 

FIGURE 11: THE NUMBER OF INDIVIDUALS OF EACH SPECIES FUNCTIONAL GROUP (PI – PISCIVORES, LA – 

LARGE WADERS, HE – HERBIVORES, DU – DABBLING DUCKS AND SMALL GREBES AND SH – SHOREBIRDS) AT 

PAIWALLA FROM 2013 – 2015  
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TABLE 1. LIST OF WATERBIRD SPECIES, REED SPECIALISTS AND RAPTORS OBSERVED AT PAIWALLA DURING 

SURVEYS BY NATURAL RESOURCES SAMDB AND CONSERVATION AND MIGRATORY STATUS ACCORDING TO 

THE NATIONAL PARKS AND WILDLIFE SOUTH AUSTRALIA ACT (BLACK) AND ENVIRONMENTAL PROTECTION 

AND BIODIVERSITY CONSERVATION ACT (BLUE), WHERE VU – VULNERABLE, RA – RARE AND MIG – 

MIGRATORY. 

Common Name Status 

NPWSA; 

EPBC 

Record 

Number 

Common Name Status 

NPWSA; 

EPBC 

Record 

Number 

Australasian Darter RA 1 Hoary-headed Grebe  34 

Australasian Grebe  120 Little Black Cormorant  5 

Australasian Shoveler RA 15 Little Eagle  1 

Australian Kestrel  1 Little Grassbird  2 

Australian Pelican  87 Little Pied Cormorant  5 

Australian Reed Warbler MIG 4 Marsh Sandpiper MIG 2 

Australian Shelduck  37 Masked Lapwing  10 

Australian White Ibis  6 Musk Duck RA 24 

Australian Wood Duck  8 Pacific Black Duck  38 

Baillon’s Crake  1 Peregrine Falcon RA 2 

Black Kite  1 Pied Cormorant  2 

Black Swan  147 Pink-eared Duck  85 

Black-fronted Dotterel  4 Purple Swamp Hen  18 

Black-shouldered Kite  1 Red-kneed Dotterel  58 

Black-tailed Native Hen  28 Red-necked Avocet  11 

Black-winged Stilt  30 Red-necked Stint MIG 1 

Blue-billed Duck RA 90 Royal spoonbill  1 

Caspian Tern MIG 1 Sacred Kingfisher  2 

Chestnut Teal  2 Sharp-tailed Sandpiper MIG 2 

Dusky Moorhen  4 Silver Gull  3 

Eurasian Coot  540 Spotless Crake RA 1 

Freckled Duck VU 69 Spotted Crake  1 

Glossy Ibis RA, MIG 1 Straw-necked Ibis  13 

Golden-headed Cisticola  1 Swamp Harrier  1 

Great Cormorant  3 Whiskered Tern  58 

Great Crested Grebe RA 4 Whistling Kite  2 

Great Egret MIG 1 White-faced Heron  1 

Grey Teal   207 Yellow-billed Spoonbill  8 

Hardhead  106 
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FISH 
Fish monitoring has been performed at Paiwalla since 2006 to determine the aquatic health and seasonality of 

fish assemblages at the wetland. The fish are caught within fyke nets, which are specialized nets with a long 

‘wing’ which guides the fish down a passage of hoops and funnels which progressively become smaller before 

arriving at a terminal end. The fyke nets are set overnight and are hauled in the following morning. Fish 

captured are subsequently identified and measured, before being returned to the wetland, with the exception 

of introduced species.  

Twelve native and four introduced fish species have been caught across Paiwalla and Paiwalla North. Of these 

12 native species, three are threatened species: the vulnerable Congolli (Pseudaphritis urvillii), endangered 

Freshwater Catfish (Tandanus tandanus) and the critically endangered Southern Purple-spotted Gudgeon 

(Hammer et al. 2009). The Southern Purple-spotted Gudgeon was translocated to Paiwalla as part of a 

breeding program in 2011, however the majority of surviving individuals were caught and relocated in 

February 2012 due to a decline in water quality and the submerged aquatic plant community. Despite this, one 

adult male was caught in the December 2014 survey.  

All three freshwater turtle species in South Australia have been caught at Paiwalla in the past year, including 

the vulnerable Broad-shelled Turtle (Chelodina expansa) and Macquarie Turtle (Emydura macquarii). 

  

FIGURE 12. SOUTHERN PURPLE SPOTTED-GUDEGON (LEFT) AND MURRAY-DARLING RAINBOW FISH (RIGHT). 

Paiwalla North typically has a more abundant and diverse native fish community than Paiwalla Wetland, due to 

the level of connectivity with the River Murray. Greater connectivity with the River Murray allows for greater 

exchange of fishes between the river and wetland, whilst also improving water quality. Paiwalla North also has 

greater habitat complexity with a diverse fringing vegetation community, patches of Cumbungi (Typha spp.) 

emerging from the water as well as Red Gum (Eucalyptus camaldulensis) snags.  

Summary of fish monitoring results at Paiwalla North  
 The native fish community has become increasingly diverse and abundant. In February 2015 seven 

species of native fish were caught, totaling 517 individuals (Table 2, Figure 13). This represents the 

largest number of native fish caught at Paiwalla North since the first survey in 2006.  

 Record numbers of Common Galaxias (Galaxias maculatus) (223 individuals), and Murray-Darling 

Rainbow Fish (Melanotaenia fluviatilis) (110 individuals) were caught in February 2015. As Paiwalla is 

near the northern boundary of the distribution for Common Galaxias, it is unusual for such large 

numbers to be present.  

 Bony Herring (Nematalosa erebi) were caught a mere five times during the seven surveys from 

November 2010 to October 2013, however in the last three surveys a total of 193 have been caught.  

 There was a sudden increase in the numbers of Eastern Gambusia in February 2015 with 193 caught, 

despite just three individuals caught in the three survey events prior. Such a spike in numbers were 

also recorded in March 2013, when 749 individuals were caught.  
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 One Common Carp (Cyprinus carpio) has been caught over the past three surveys, possibly as a result 

of a cover of decomposing Cumbungi covering the wetland sediment where they forage. Such a 

reduction in Common Carp numbers may be facilitating the improved native fish community.  

 

TABLE 2. TOTAL ABUANCES OF EACH SPECIES CAUGHT AT THE ONE SITE AT PAIWALLA NORTH AND 

CONSERVATION STATUS (RED – ACTION PLAN FOR SOUTH AUSTRALIAN FRESHWATER FISHES, BLUE – STATE 

FISHERIES ACT, GREEN – NATIONAL PARKS AND WILDLIFE SOUTH AUSTRALIA ACT) WHERE CR – CRITICALLY 

ENDANGERED, EN – ENDANGERED, VU- VULNERABLE, NT – NEAR THREATENED, P – PROTECTED. 

Species Nov 

10 

Mar 

11 

Nov 

11 

Feb 

12 

Nov 

12 

Mar 

13 

Oct 

13 

Feb 

14 

Dec 

14 

Feb 

15 

Native Species 

Australian Smelt     1       

Bony Herring   3  2    59 104 30 

Carp Gudgeon 

complex (NT) 

 43 62 39 349 17 70 155 198 110 

Common Galaxias (NT)         6 223 

Congolli (VU)     1  1    

Dwarf Flat-headed 

Gudgeon (NT) 

   3 1     3 

Flat-headed Gudgeon   1  5   1 5 3  

Freshwater Catfish 

(EN, P)  

 3         

Golden Perch (NT)     1 1 2   2 

Murray-Darling 

Rainbowfish (NT) 

 24  8  17  14 1 110 

Un-specked 

Hardyhead (NT)  

 20 3 59 13  15 85 52 35 

Introduced Species 

Common Carp 54 2 1 14 27 10 6   1 

Eastern Gambusia    1 24  749 2 1  193 

Goldfish       39  6  1  

Redfin Perch     1    1  

By-catch 

Broad-shelled Turtle 

(VU) 

       1 2  

Macquarie Turtle (VU)        1   

Tadpole     4       

Yabby 1   4  4  1  1 
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FIGURE 13. THE NUMBER OF NATIVE AND INTRODUCED FISH CAUGHT AT THE ONE SITE AT PAIWALLA NORTH 

(UNMANAGED WETLAND). 

Summary of fish monitoring results at Paiwalla Wetland  
 One adult male Southern Purple-spotted Gudgeon was captured in the December 2014 survey (Table 

3). 

 The Eastern Long-necked Turtle (Chelondina longicollis) shows a preference for Paiwalla Wetland over 

Paiwalla North and has been caught in numbers greater than other wetlands managed by NR SAMDB 

from the Lower Lakes to Lock 1. One juvenile was in the February 2015 survey, meaning that there has 

been successful recruitment of the species at Paiwalla.   

 The introduced Eastern Gambusia is the dominant fish species at Paiwalla, and accounted for 93% of 

all fish caught in February 2015 (Figure 4). The number of Eastern Gambusia caught has increased over 

the past five surveys and may be in response to poor water quality of which it is tolerant. 

 The Carp Gudgeon and Flat-head Gudgeon constitute 58% and 42% of the native fish caught in 

Paiwalla wetland, respectively, over the past two surveys in December 2014 and February 2015. The 

Flathead Gudgeon shows a strong preference for the managed wetland over the unmanaged possibly 

due to the muddy substrate on offer at Paiwalla which is covered by decomposing Cumbungi at 

Paiwalla North. 

 No fish were caught during the 17 February fish survey in the small basin possibly due to the algal 

bloom, with the only species caught which breathes dissolved oxygen being the Yabby (Cherax 

destructor). However, a Water Rat (Hydromys chrysogaster) and five Eastern Long-necked Turtle were 

caught. 

TABLE 3. TOTAL ABUANCES OF EACH SPECIES CAUGHT AT THE ONE SITE IN THE MANAGED 

WETLAND AND CONSERVATION STATUS (RED – ACTION PLAN FOR SOUTH AUSTRALIAN 

FRESHWATER FISHES, BLUE – STATE FISHERIES ACT, GREEN - NPWSA ACT) WHERE CR – CRITICALLY 

ENDANGERED, EN – ENDANGERED, VU- VULNERABLE, P – PROTECTED. 

Species Nov 

10 

Mar 

11 

Nov 

11 

Feb 

12 

Nov 

12 

Mar 

13 

Oct 

13 

Feb 

14 

Dec 

14 

Feb 

15 

Native Species 

Australian Smelt    1        

Bony Herring  1  1        

Carp Gudgeon 

complex 

65 167 925 497 8 26 351 389 728 144 

Congolli (VU)       1    

Dwarf Flat-headed 

Gudgeon 

       2 11 1 

Flat-headed Gudgeon  34 217 642 9 1 14 8 46 517 112 
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Freshwater Catfish 

(EN, P) 

 17 3 1       

Golden Perch          1  

Southern Purple-

spotted Gudgeon  

(CR, P) 

 54 75 33 2 1   1  

Un-specked 

Hardyhead  

 12 36 1  158  1   

Introduced Species 

Common Carp      6 280 4 1  

Eastern Gambusia   99 69 994 279 3 6 455 884 1836 

Goldfish     1  1 4 3  

By-catch 

Eastern Long-necked 

Turtle 

    4 10 5 29 31 8 

Macquarie Turtle (VU)          1 

Tadpole     109 926     

Limnodynastes tadpole         12  

Peron’s Tree Frog  1         

Water Rat        1  1 

Yabby 1 26  1 10 11 4 10 17 7 

 
 

 
FIGURE 14. THE NUMBER OF NATIVE AND INTRODUCED FISH CAUGHT ACROSS ALL THREE SITES IN THE 

MANAGED WETLAND. 
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FROGS 
The diversity and abundance of frog species has been surveyed 20 times at Paiwalla since 2003. The method for 

detection involves using a tape recorder, and listening to the distinctive male frog calls at night. Each species of frog 

has a unique frog call. The number of species heard calling in a 50 m radius of the survey point are recorded and a 

score is given to the estimated abundance of each species. Abundance estimates are scored 1: one individual, 2: two to 

nine individuals, 3: 10 – 50 individuals and 4: more than 50 individuals.  

 

A total of seven frog species were heard during the 20 frog surveys conducted from 2003 to 2013 (Table 4). A further 

three frog species have been opportunistically observed by the Wetlands Habitats Trust members at Paiwalla since it’s 

restoration to a wetland; the Eastern Sign-bearing Frog (Crinia parinsignifera), Painted Frog (Neobatrachus pictus) and 

the vagrant Brown-striped Marsh Frog (Limnodynastes peronii). The most commonly heard frog species at Paiwalla is 

the Spotted Grass Frog (Limnodynastes tasmaniensis), followed by the Eastern Banjo Frog (Limnodynastes dumerilii), 

Common Froglet (Crinia signifera), Brown Tree Frog (Litoria ewingii), Peron’s Tree Frog (Litoria peronii), and the Long-

thumbed Frog (Limnodynastes fletcheri), with most scarce species being the Southern Bell Frog (Litoria raniformis).   

 

The Southern Bell Frog, which is both state and federally listed as vulnerable, was heard at Paiwalla in 2003, 2009 and 

2010. As the Southern Bell Frog is stimulated to breed following spring and summer flooding (Pyke 2002), breeding 

activity may have been triggered when Paiwalla received environmental water in 2009 and once again flooded in 2010 

with returns to flow. The preferred habitat for Southern Bell Frogs are well vegetated wetlands, with high densities of 

emergent and floating vegetation (Pyke 2002).  

 

  

FIGURE 15. BROWN TREE FROG (TOP LEFT), EASTERN BANJO FROG (TOP RIGHT), 

LONG-THUMBED FROG (BOTTOM LEFT) AND SPOTTED GRASS FROG (BOTTOM 

RIGHT). 
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TABLE 4. SUMMARY OF THE FROG SURVEYS PERFORMED AT PAIWALLA FROM 2003 – 2013, WHERE SITE H IS THE 

NUMBER OF SITES AT WHICH A SPECIES WAS HEARD AND MAX AB IS THE HIGHEST ABUNDANCE CLASS RECORDED 

FOR THE SPECIES ON THE SURVEY; WHERE 1 = ONE INDIVIDUAL, 2 = TWO TO NINE INDIVIDUALS, 3 = 10 – 50 

INDIVIDUALS AND 4 = >50 INDIVIDUALS HEARD.  

Date Sites 

Surveyed 

Brown Tree 

Frog 

Common 

Froglet 

Eastern 

Banjo Frog 

Long-

thumbed 

Frog 

Peron’s 

Tree Frog 

Southern 

Bell Frog 

Spotted 

Grass Frog 

Sites 

H 

Max 

Ab 

Sites 

H 

Max 

Ab 

Sites 

H 

Max 

Ab 

Sites 

H 

Max 

Ab 

Sites 

H 

Max 

Ab 

Sites 

H 

Max 

Ab 

Sites 

H 

Max 

Ab 

03/11/03 1 0 NA 0 NA 1 2 1 2 1 2 1 1 0 NA 

31/01/04 1 0 NA 1 2 0 NA 0 NA 0 NA 0 NA 0 NA 

12/03/04 2 0 NA 0 NA 0 NA 0 NA 0 NA 0 NA 1 1 

02/09/04 1 1 2 1 3 1 3 0 NA 0 NA 0 NA 1 3 

01/09/06 1 1 2 1 3 1 3 0 NA 1 1 0 NA 0 NA 

22/10/07 3 0 NA 2 2 0 NA 0 NA 0 NA 0 NA 0 NA 

14/02/08 3 0 NA 0 NA 0 NA 0 NA 0 NA 0 NA 1 2 

05/03/08 4 2 1 0 NA 3 3 0 NA 1 1 0 NA 3 4 

14/03/08 3 0 NA 0 NA 3 2 1 2 0 NA 0 NA 3 2 

26/06/08 2 2 4 1 4 0 NA 0 NA 1 1 0 NA 1 1 

13/09/08 3 2 4 0 NA 3 4 1 2 2 1 0 NA 3 2 

16/04/09 4 0 NA 0 NA 0 NA 2 1 0 NA 0 NA 4 2 

08/09/09 1 0 NA 1 2 1 2 0 NA 0 NA 1 2 1 2 

09/10/09 4 3 2 2 3 4 3 0 NA 3 1 0 NA 4 2 

17/11/09 2 0 NA 0 NA 1 1 2 2 2 4 0 NA 1 2 

10/09/10 4 4 3 4 4 4 4 0 NA 1 1 0 NA 4 4 

13/11/10 3 1 4 0 NA 3 3 1 1 3 3 1 1 3 3 

02/09/11 4 3 4 3 4 2 3 0 NA 0 NA 0 NA 4 3 

10/10/13 6 5 3 6 3 2 3 0 NA 0 NA 0 NA 4 3 

19/12/13 5 1 1 0 NA 0 NA 4 3 4 3 0 NA 1 2 
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PHOTO POINTS 
Photo point monitoring has been undertaken at five permanent locations at Paiwalla since 2008 to record visual 

changes in aquatic and terrestrial vegetation, weeds, water levels, area of inundation and general habitat value for 

water-dependent species. 

Summary of photo point monitoring at Paiwalla Wetland  

 The photos taken in 2008 at Photo Point 1 and 2 were taken during the height of the millennium drought 
when Paiwalla received environmental water to maintain critical wetland habitat. Since the return to flows 
and re-establishment of wetting and drying cycles at Paiwalla, extensive Phragmites reed beds have 
established, and there has been significant growth by Red Gums on the causeway.  

 There is limited difference in the photos from 2008 and 2015 at Photo Point 4, with the fringing Phragmities 
beds showing little change in extent or height. However, the Red Gum on the southern causeway has grown 
considerably. 

 Photo point 5 has captured the increased extent of emergent Cumbungi and fringing Phragmites from 2010 
to 2015.  

 
 
 

Photo point 1  

 

 

December 2008       February 2015 

 

December 2008       February 2015 
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Photo Point 2  

 

 

December 2008       February 2015 

 

 

 

December 2008       February 2015 

 

Photo point 4  

 

  
December 2008       May 2015 
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December 2008       May 2015 

 

Photo point 5  

  

April 2010       February 2015 

 

  

April 2010       February 2015 

 

 

 

For more information about this data summary or wetland monitoring and management, please contact Natural 

Resources SA Murray-Darling Basin on (08) 8532 9100. Murray Bridge Natural Resources Centre 110a 

Mannum Road, Murray Bridge South Australia 5253. 
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