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ABSTRACT  

 
This study on the potential risks of salinity on the fauna of the Murray River Floodplain defined by the 1956 flood level 
was commissioned to complement the work which surveyed and mapped the vegetation and vegetation health of the 
Murray River Floodplain in 2002 (Smith & Kenny 2005) and the work conducted by the CSIRO on salinity risk along 
the floodplain (Holland et al. 2005).  The vegetation survey established 337 sites which were stratified to reflect current 
areas at risk of salinisation (sensu Mc Ewan et al. 2003 and Holland et al. 2005).  Piezometers were established at 206 
of the 337 vegetation sites to measure groundwater salinity and watertable depth.  The current fauna survey sampled 
135 of the vegetation sites that contained piezometers.  This allowed the fauna sites to be selected to reflect their 
previously determined and mapped diversity of vegetation communities on the floodplain as well as groundwater 
salinity range in an effort to elucidate relationships between the process of salinisation and native fauna species as well 
as to identify currently extant species that may be at risk should salinisation increase on the floodplain.  The Floodplain 
and Wetland ImPact and Weir-pool Salinisation Risk Model (FWIP) was used to assess risks to the flora and fauna 
recorded for the area.  Additionally, very little biodiversity knowledge was previously known for the floodplain as no 
systematic survey had ever been conducted for the floodplain in South Australia (Kahrimanis et al. 2001).  This gap in 
knowledge has limited the ability to develop appropriate policy and prioritisation processes for management of the 
floodplain, which is becoming more important as water flows decrease.  

The flora and fauna survey sites were sampled in a manner consistent with standard biological survey techniques used 
for the Biological Survey of South Australia with all vascular plant species being recorded within 900m2 quadrats 
(Heard and Channon 1998) and vertebrates sampled using a combination of observation, pitfall, Elliott, cage, mist-net 
and harp traps (Owens 2000).  Some extra techniques were used including hair tubing for small mammals, Anabat 
digital bat call recording equipment and yabby traps for tortoises.  

Although the previous flora survey represents the first systematic survey of floodplain vegetation in South Australia, 
numerous localised surveys have been conducted from the News South Wales border to the lower lakes.  This report 
took the opportunity to analyse and combine all available data sets to provide the best summary of extant flora and 
fauna for the floodplain.  Overall, a total of 596 distinct plant taxa from 72 Families have been recorded for the study 
area.  This included 187 taxa that have been introduced since European settlement.  Of these, fourteen species had 
South Australian conservation ratings (22 rare and 2 vulnerable).  Due to the diverse nature of the floodplain 
environment, only five species were present at more than a quarter of all sites.  Three of these more common species 
characterise the dominant vegetation communities of the Murray River valley, namely Lignum (Muehlenbeckia 
floreulenta), River Red Gum (Eucalyptus camaldulensis) and River Box (Eucalyptus largiflorens).   

From these data, 35 distinctive vegetation assemblages were described for the Murray River valley floodplain.  Of 
these, fourteen were considered to be naturally saline.  The most salt tolerant of these were the samphire low 
shrublands, some of the sedge and grasslands, the small swamp paperbark communities and some lignum associations.  
The more structurally complex woodland assemblages and reed and sedgelands along channel edges were identified as 
the least salt tolerant communities and potentially are at the greatest risk from rising salinisation.  Five floristic groups 
(Common Reed, Narrow-leaf Bulrush, Lignum and River Box associations) currently characteristic of areas with low to 
medium soil salinity were identified as being at greatest risk of negative impacts from rising salinity based on their 
distribution in high to extreme risk areas as determined using  the FWIP model.    

This survey recorded 174 bird species representing 53 Families, 55 species short of the 229 bird species known to have 
been recorded within the study area.  Only eight introduced bird species have been recorded in the study area and the 
current survey recorded a further nine bird species  The most frequently recorded bird species at survey sites were the 
ubiquitous, large, easily observed, noisy species which inhabit the open floodplain habitats and woodlands and forests.  
Bird species richness was greatest in the more structurally complex woodlands and lowest in open herblands.  Of the 26 
bird species observed during the survey with a conservation rating, eleven were recorded from survey sites.  The 
remainder were observed opportunistically.    

While site bird species richness was strongly influenced by the diversity of habitat structure at a site, no overall 
statistical relationship was observed between bird species richness and soil salinity indices.  However, some bird 
species were observed more often than expected at some sites given their high soil salinity characteristics.  Indicators of 
more saline sites included the Chestnut-rumped Thornbill, Weebill, Crested Pigeon, White-fronted Chat and Hooded 
Robin.  To assess the potential risk of rising salinity to birds of conservation significance, the known locations of 26 
rated birds from all data in the BDBSA were spatially intersected with defined risks classes within the FWIP spatial 
model.  Three wetland species including the Australian Bittern, Freckled Duck and Greater Crested Grebe and five 
terrestrial bird species including the Blue-faced Honeyeater, Striped Honeyeater, Regent Honeyeater, Little Friarbird 
and White-Bellied Sea Eagle were similarly identified as being at most risk.  The four honeyeaters rely on the woodland 
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habitats along the Murray River valley for their occurrence in the region and are likely to be threatened in South 
Australia by degradation of their habitat.  

The mammal fauna of the Murray River valley floodplain has been heavily impacted as a function of habitat change and 
degradation due to the high use of this area by Europeans since settlement (Brown 2002).  This survey recorded 36 
mammal species, of which, 12 species, were introduced.  Of the native species, eleven marsupial, ten bat, and three 
rodent species were recorded.  Three species of bat were only recorded using remote bat detection equipment.  Fifteen 
native mammal species once known to have occurred along the Murray Valley are now extinct in the region.  The most 
commonly detected species were the introduced House Mouse and European Rabbit, which were present at more than 
half of the sites sampled.  The only native species in similar high abundance was the Little Forest Bat.  Native mammal 
species richness at sites was generally low averaging less than two species with a maximum of six.  The six sites that 
supported more than three native species were all in River Red Gum woodlands with a good cover of Lignum and or 
reeds and sedges in the understorey situated in the north-east section of the Murray River.    

While the small number of captures of native mammals precluded detailed analysis of the potential impacts of salinity 
on these taxa, it is probable that the major impacts of increased salt loads on the mammals of the floodplain 
environments would be through alteration of the vegetation species composition and structure.  The impact of 
increasing salinisation is likely to change areas of woodland vegetation to low shrubland dominated by samphire.  
These changes are most likely to impact arboreal or semi-arboreal species, such as the Feathertail Glider, Common 
Brushtail Possum and bat species that shelter in tree hollows along the Murray River 

 

particularly those that appear 
dependent on the river such the Southern Myotis and Eastern Freetail-bat.  Species dependent on cracking clay soils 
such as Giles Planigale and Fat-tailed Dunnart are also likely to decline within the region if surface salt levels are high 
enough to alter this character of those soils.  

Of the 46 reptile species that have been recorded in the Murray River Valley, approximately half have affinities to 
specific habitat types such as wetlands, floodplains and fringing woodlands.  Of these, three species of tortoise, two 
water skinks, a goanna and two snake species are reliant on these riverine habitats.  The current survey recorded 37 
reptile and nine frog taxa. Four reptile and one frog species were recorded that hadn t been previously recorded for the 
study area, raising the total number of reptile species known to inhabit the floodplains of the Murray River to 49 and 
frog species to ten.  Only eight species were recorded at more than 10% of sites and most were common inhabitants of 
the surrounding mallee region.  Reptile species richness was relatively low compared to surrounding regions averaging 
3 species per site with a maximum of nine recorded at one site in the Chowilla region.  The sub-set of sites at which 
frogs were recorded averaged two species per site with the most species rich site supporting six.  Whilst species 
richness was not significantly influenced by salinity, no sites with more than 170 tonnes/hectare/m of soil salt store 
supported more than one frog species.  

The impacts of increasing salinisation will most likely affect aquatic reptiles, namely tortoises, directly if water salt 
levels exceed the tolerances of those species or their eggs which are exposed to near surface soils in nests.  The impacts 
of increased salinisation on the reptiles of the floodplain environments will be less direct, through alteration of the 
vegetation species composition and structure.  Species that are most likely to be impacted by the loss of trees are those 
that are arboreal or semi-arboreal.  A number of species recorded in the floodplain are reliant on larger trees for habitat: 
Tree Goanna, Carpet Python, Eastern Tree Skink, Eastern Water Skink, Marbled Gecko and Desert Wall Skink. Of 
these, only the Tree Goanna and Eastern Water Skink are reliant on the habitats unique to the Murray Valley within this 
region.  An additional wetland specialist reliant on Murray River Valley habitats that may also be at risk is the Eastern 
Tiger Snake.  The two species that may be affected most rapidly are the larger Tree Goanna and Carpet Python, which 
rely on larger prey associated with woodland habitats (e.g. birds).  Both are rated species under the regulations of the 
SA National Parks and Wildlife Act.  

Frogs are a high risk group from increasing salinity levels as published tolerance levels of frogs to saline water indicate 
that they are relatively low for most species.  The lack of frog response to estimated soil salt store levels was 
predictable, as it would only be expected to have an impact when the surface water that the frogs inhabit becomes more 
saline.  Field observations of the sites at which frogs were located indicated relatively fresh water, as they were mostly 
associated with shallow inundated areas that supported an abundance of freshwater aquatic and emergent plants.  The 
four species for which the Murray River Valley represents the bulk of available habitat in South Australia are at most 
risk, these were: Peron's Tree Frog, Southern Bell Frog, Eastern Sign Bearing Froglet and Long-thumbed Frog.  

The summary lists the vegetation communities and vertebrate species that were identified as being at greatest risk from 
projected future increases in salinity.  

In the aquatic macroinvertebrate component of the survey, 74 sites were sampled adjacent flora and vertebrate fauna 
survey sites where possible.  This survey yielded 53,335 specimens identified from more than 280 taxa.  Significantly, it 
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was the first time in South Australia a systematic survey of Oligochaeta was conducted and that all collected worms 
were taken down to species level.  

More than 200 taxa were used for the data analysis.  The excluded taxa were rare occurrences or because of uncertainty 
of identity.  The data showed patterns in the environmental characteristics of the sites and the distribution of species 
across six groups six. The first five groups were much more similar to each other in terms of environmental 
characteristics and species composition and richness, whereas group six sites were saline or hypersaline and species 
poor. The characteristics defining the six groups are summarised below   

Group 1 (Murray River Flowing) were reasonably well-connected wetlands with good exchange with the main 
channel.  Many sites were river channel wetlands with inlets in continuous exchange with the river.  There were 36 taxa 
that occurred at more than 5 sites and a total of 118 taxa recorded at sites in this group.   
Group 2 (Murray River anabranches and channels) were sites with flowing water in many cases and significant 
connection and exchange with the river.  The group had the lowest average value for conductivity and alkalinity, but the 
highest coverage of snags and had the clearest water.  There were 52 taxa recorded at more than five sites and a total of 
136 taxa recorded within the group sites.   
Group 3 Large shallow lagoons were all relatively large shallow lagoons but still had good exchange with the river and 
the group has the lowest average values for silt and shade cover.  Only 11 taxa were recorded at more than five sites and 
only 57 taxa were recorded at all the sites.   
Group 4 (Temporary or poorly connected wetlands) had a high number of temporary wetlands and the second highest 
average conductivity, alkalinity, fine sediment and silt cover and dissolved oxygen saturation.  This was the first group 
which contained a significant proportion of sites that were brackish or saline. There were 27 taxa found at five sites or 
more and 87 taxa in total recorded at Group 4 sites.   
Group 5 (Small well-shaded wetlands) was the second smallest group and contains some very small wetlands (six of 
the eight sites are less than 10 hectares).  The group has the highest percentage of macrophyte cover and the lowest 
percentage of snags.  Group 5 sites had 17 common taxa, but 117 taxa were recorded across all the sites.   
Group 6 (Saline Waterbodies) was the most easily characterised of the site groups.  All sites were saline or hypersaline 
and had the highest average values of alkalinity and dissolved oxygen saturation and macrophyte cover was the lowest 
because they cannot tolerate such extreme salinities.  The shade cover is also the lowest as most of the sites have few 
live trees present. The final group was the most distinctive faunal community with only 27 taxa were recorded at the 
saline and hypersaline sites in this group.  Only three taxa were recorded at as many as five of the 11 sites.  
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INTRODUCTION 
By H. Stewart and J. N. Foulkes 

This study on the impacts of salinity on the fauna of the 
Murray Valley was carried out by the Biological 
Survey and Monitoring section of the Department for 
Environment and Heritage for the Murray Lands 
Natural Resources Management Board.  The aim of the 
study was to obtain baseline information on the 
vertebrate and aquatic macro-invertebrate fauna and the 
habitats in which they occur, with particular reference 
to areas in which groundwater salinity and total soil 
salt store information had been collected.  The salinity 
information was collected by CSIRO from November 
2002 to January 2003 (McEwan et al. 2003, Holland et 
al. 2005).   

The data collected by various vegetation surveys, in 
particular the Murray Valley Survey 2002 (Smith and 
Kenny 2005) was used to guide vertebrate site 
selection across the diversity of habitats found on the 
floodplain of the Murray Valley in South Australia. 
However only sites surveyed in 2002 that also had 
piezometers installed were selected to enable further 
examination of the impacts of salinity on the fauna of 
the Murray River Floodplain. Smith and Kenny (2005) 
reported on the process of using the vegetation survey 
data to produce floristic vegetation and tree health 
maps only.  Therefore, a summary vegetation chapter 
was produced for this report to help provide the context 
for the results of the vertebrate survey and describes. 
the habitats that the fauna of the floodplain utilise and 
in many cases depend upon.    

This survey focuses specifically on relating species and 
species community information to measures of 
salinisation and future risk of salinisation.  For this 
reason, data from earlier surveys was not always 
included in many of the analyses, as salinity 
information was not always available. 

A number of studies investigating particular sections, 
communities or species along the Murray Valley have 
been undertaken and published (Young 2001, Mc 
Nally, Ballinger and Horrocks 2002,).  Many of these 
relate to the aquatic environment (Meathreal, Suter and 
Radford 2002, Koehn 2002, Suter and Hawking 2002, 
Shiel 2002).  This report brings together most of the 
terrestrial vegetation and vertebrate information for the 
South Australian portion of the Murray Valley.  
Accurate data for species tolerances to salinity are 
lacking for many species 

 

particularly vertebrates that 
occur along the Murray River.  Cant et al. (2003) in 
their development of a salt impact model for the river 
in Victoria, provide a review of existing salt sensitivity 
data to a range of aquatic invertebrate groups, 
vegetation and vertebrate species, a number of which 
are relevant to the Murray River in South Australia.  

In this report, the occurrence of flora and fauna species 
at sites within different salt store classes was used to 
identify species that are indicative of these classes.  
Species that have strong affinities to areas with low salt 
store levels (i.e. areas that are not naturally saline) are 
those likely to be at most risk from increasing salinity 
if the majority of the habitat type they are in becomes 
affected.  However, those species that are currently 
associated with medium or high levels of salinity (e.g. 
high salt store loads) are also likely to be negatively 
impacted if salinity levels rise to very high or extreme 
levels.  The greatest risk is in areas where salt levels 
are predicted to rise across a high proportion of the 
distribution of vulnerable habitats and species.  The 
survey results have therefore been investigated with 
reference to a spatial salinisation risk model developed 
by CSIRO (Holland et al. 2005), and this was used to 
identify species and communities at highest risk.  

Figure 1.  River channel 
bank supporting River Red 
Gums and reeds.  The un-
vegetated cliffs on the 
opposite bank provides 
important roosting and 
nesting habitat in the form 
of hollows and excavated 
tunnels for some birds and 
bats. (Photo: H. J. Stewart.)  
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METHODS 
By H. J. Stewart, V. Tsymbal, and J. N. Foulkes  

This study contributes to the Biological Survey of 
South Australia.  The methods used for it and the other 
surveys included in this report, are consistent with the 
methodologies outlined for vegetation surveys in 
Guide to a Native Vegetation Survey (Agricultural 

Region) Using the Biological Survey of South 
Australia Methodology (Heard and Channon 1997) 
and vertebrate fauna surveys in Guidelines for 
Vertebrate Surveys in South Australia Using the 
Biological Survey of South Australia (Owens 2000).    

THE STUDY AREA 
For the purposes of investigating the impacts of salinity 
on the vertebrate fauna of the Murray floodplain, the 
study area is bound by the upper limits of the 1956 
flood from the South Australian, Victorian and New 
South Wales

 

borders to the Swanport Wetland at 
Murray Bridge.  Apart from the Biological Survey of 
the Murray Mouth Reserves (Brandle 2002), no 
systematic vertebrate surveys have been conducted 
between Murray Bridge and the Murray River mouth. 
Of the 337 sites sampled for the 2002 Murray River 
Valley vegetation survey 265 were within this area and 
314 within the 1956 flood zone.  The study area 
boundaries are presented below.  Site locations and 
physical parameters of all allsites within the study area 
are shown in Appendix 1.  

 

Figure 2. Extent of study area boundaries used in 
this report.  

VEGETATION 
The purpose of the vegetation survey conducted in 
2002 (Smith & Kenny 2005) was to investigate: 

 

health and diversity of floodplain ecosystems, 

 

salinity impacts arising from existing and 
future irrigation areas and dry land recharge 
adjacent to the floodplain.   

As with regional biological surveys in South Australia 
sites were chosen to represent the biological and 
geographical diversity of the study area, but with the 
extra criteria that sites be located within different levels 
of salinity risk and be accessible for drill machinery to 
install test wells.    

The main tool used for the selection of vegetation 
survey sites was aerial photo interpretation in 
conjunction with knowledge of the region from 
literature, field trips, local experts and other resources.  
Permission was then sought from all landholders in the 
region. Aboriginal Heritage assessment was undertaken 
by indigenous custodians of the area and a 
representative from the Department of State Aboriginal 
Affairs to ensure no sites of significance or remains 
were disturbed (Smith & Kenny 2005). The final 
location of the sites was influenced by permission by 
the land owner, ability to access the site by drilling 
equipment and Aboriginal Heritage.  Proposed areas 
were then inspected and liaison with landholders and 
physical factors (such as land condition, level of 
disturbance, and representativeness of a range of 
habitats and surface salt classes, plus accessibility) 
were used to determine final site locations.  

SELECTION OF VERTEBRATE SITES 
Vertebrate survey sites were selected solely from those 
sites surveyed for the Floristic Vegetation mapping of 
the Murray River Valley (Smith & Kenny 2005).  Only 
those sites which were in the 1956 flood zone, that 
contained a piezometer and were recorded between the 
New South Wales, Victoria and South Australian 
border and the Swanport Wetlands at Murray Bridge 
were selected from.  The number of sites and their 
location were stratified by vegetation type, total salt 
storage and position along the Murray River channel to 
reflect the known trends in salinity and vegetation 
condition along the length of the floodplain.   

Mammals were detected directly by observation, 
trapping pitfall, Elliott, cage, mist nets, harp traps and 
Anabat recorders.  Observations were collected 
whenever a site was visited during the day and using 
spotlights at night.  Each site had one line of 6 pitfall 
traps (380 mm deep x 145 mm diameter) connected by 
a 60 m length of 30 cm high flywire to act as a drift 
fence.  Fifteen Type A Elliott traps (100 mm x 90 mm 
x 330 mm aluminium) were placed in a line with 5 - 
10m between traps running through the main habitat 
type beginning near the start of the pit line.  Two cage 
traps (220 mm x 220 mm x 550 mm) were placed at 
either end of the Elliott line amongst any available 
cover, the bulk of the trap being covered in a hessian 
bag.  At sites where the vegetation provided potential 
bat flyways/corridors, harp traps were set for 3-4 nights 
to capture bats.  Areas with accessible shallow water 
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were targeted for mist netting on nights with no wind 
(Owens 2000).  

Mammals were also recorded using indirect methods 
such as tracks, scats, diggings/scratchings, fur and 
skeletal material. A set one to two hours was spent at 
each site to search for animals and their sign.  

Digital bat echolocation recorders (Anabat) were 
placed at sites usually for one night to record the calls 
of bats, as not all sites were sampled using mist nets or 
harp traps.  Bat detector electronics and batteries were 
protected using a waterproof plastic case with a remote 
wire connected microphone placed in a 45 degree 
angled PVC tube to prevent moisture damaging it.  The 
microphone tube was generally attached to a pole or 
tree branch 1m above the ground.  

Two hair tubes were placed at each trap line, one on the 
ground and the second placed at 1-2m on available 
trees or shrubs. The hair tubes were constructed from 
50mm diameter PVC pipe cut into 200mm lengths.  
Double sided sticky tape was attached to the top and 
bottom of the inside of the tube at both ends.  A piece 
of wire gauze folded around a peanut paste and oat bait 
was secured in the middle of the tube with a nail or 
wire peg that was also used to secure the hair tube to 
the ground or a tree/shrub.  

Reptiles were detected directly by observation, 
trapping pitfall, Elliott, cage and aquatic yabby type 
traps.  Observations were collected whenever a site was 
visited during the day as well as for a set 1 hour search 
period at each site, and using a spotlight for 30 min at 
night.  At sites with accessible open water, collapsible 
box shaped yabby traps were used to sample for 
aquatic tortoises. Traps were set in shallow water with 
one end of the trap being above the water surface to 
enable captured animals access to air.  

Reptiles were also recorded using indirect methods 
such as tracks, scats, diggings/scratchings, shed skin 
and skeletal material. A set one to two hours was spent 
at each site to search for animals and their sign.  This 
involved breaking apart hollow logs, raking leaf litter 
and excavating burrows.  

Birds were sampled through one-hour search efforts in 
the primary patch type.  Species observed in adjacent 
habitat patches were assigned that patch number.  The 
second half-hour enabled other sectors of the quadrat to 
be searched.  This method was used twice at each 
primary patch type, in the early morning and late 
afternoon, except where this proved impractical.  Bird 
data was collected for several secondary patches by 
some ornithologists.  

MEASUREMENT OF SALINITY AND 
CALCULATION OF SALINITY RISK 
Piezometers were installed to the top of the water table 
at 206 of the 337 Murray Valley Survey sites (Figure 3 
& 4).  The piezometers allowed measurement of the 

salinity and depth below the surface of the local 
groundwater and enabled calculation of soil salt store 
loads (Holland et al. 2005).  These estimates were used 
to derive the Floodplain Wetland Impact (FWIP) 
spatial model. As the impact of salinity is a complex 
interaction of depth to saline ground water, actual 
salinity of local ground water, soil type and also 
proximity to locks 

 
as locks provide an upstream 

freshening effect by providing relatively fresh water 
higher in the soil profile - the FWIP model was 
combined with weir pool salinisation risk to create the 
following risk classes:  
1. High FWIP and high weir pool salinisation risk 
2. High FWIP and medium weir pool salinisation risk 
3. High FWIP and low weir pool salinisation risk 
4. Low FWIP and high weir pool salinisation risk 
5. Low FWIP and medium weir pool salinisation risk 
6. Low FWIP and low weir pool salinisation risk 
These classes have been used throughout subsequent 
chapters to assess the biological assets most at risk 
from future increases in salinity.    

 

Figure 3. Distribution of survey sites (open circles) 
with piezometers along the Murray River 
floodplain in South Australia. 
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Figure 4. Piezometer used to measure ground water salinity, located in River Box Woodland. (Photo: H. Stewart).  

Vertebrate Fauna 
The fauna survey sites were selected from a sub-set of 
the 337 flora survey sites sampled during 2002.  A 
requirement of the vertebrate survey was to sample 
sites at which piezometers had been installed and 
groundwater conductivity had been measured (122 of 
206 sites).  This reduced the diversity of sites that were 
available   Vertebrate sites were sampled during 
November 2003 (Chowilla to Loxton), March/April 
2004 (Lock 2 to Nildottie), August 2004 (Nildottie to 
Murray Bridge) and November 2004 (Loxton to Lock 
2).  

The only existing fauna survey sites that used similar 
methodology for fauna and flora in the study area was 
conducted by the Nature Conservation Society 
(Sheldon & O Malley 1990).  However, differences in 
sampling intensities, and interpretation of site data 
limited the use of these data for comparative analyses.  
Brandle (2002) conducted a survey in the Murray River 
mouth area during March 2002.  

The sub-set of vertebrate sites selected, where possible, 
was selected in the larger, less disturbed areas and 
within 200m of vehicle access tracks.  Practical survey 
logistics also had some influence on the selection 
process, particularly landholder permission and 
accessibility.  As well as (mostly) being near tracks, 
sites were also grouped in sets of ten within range of a 

camp , usually within 40km.  Each group of ten sites 
was selected to represent the major landform and 
habitat types, as well as surface soil salinity classes.  

In addition to the data collected at sites, fauna 
encountered outside the specific sites were recorded as 
opportunistic sightings on separate data sheets with 
location and habitat details.  These records provide a 
more thorough inventory of the fauna in a region, 
particularly species using smaller or more 
heterogeneous habitats not sampled by the sites.  This 
was particularly the case for birds, for which many 
significant observations were made away from sites.  
All site and opportune records are stored on the South 
Australian Government s Biological Databases of 
South Australia. 
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Table 1. Trapping effort at each camp. Trap effort is summarised as trap nights (number of traps x number of 

nights) and the number of sites where harp traps and Anabat detectors were used.  Bat detection 
equipment was set at most sites but trapping effort unquantifiable. 

Camp Name Visit Date No. sites Elliott nights Pit nights Cage nights Harp trap sites Hair tube sites 

CHOWILLA 11/11/2003 10 600 240 84 0 10 

CALPERUM 12/11/2003 10 600 240 122 6 19 

BERRI Group 1 15/11/2003 10 600 246 86 1 10 

BERRI Group 2 15/11/2003 10 593 240 82 1 9 

CADELL 1/04/2004 10 600 240 80 1 10 

MORGAN 31/03/2004 10 600 240 80 3 10 

BLANCHETOWN 4/04/2004 10 600 216 92 4 10 

SWAN REACH 6/04/2004 10 600 240 80 3 10 

MANNUM 24/08/2004 10 600 240 80 4 10 

MURRAY BRIDGE 23/08/2004 10 600 216 98 6 9 

KEDRON 9/11/2004 10 600 240 95 3 10 

BANROCK 9/11/2004 10 600 240 112 1 9 

WAIKERIE 13/11/2004 5 360 250 88 1 10 

BARMERA 13/11/2004 10 606 144 65 1 6 

 

Total 135 8759 3472 1324 38 152 

Data Analysis 
The vegetation and vertebrate fauna site data were 
analysed using clustering programs including PC-ORD 
exploratory data analysis software (McCune and 
Mefford 1999) and PATN (Belbin 1994) respectively, 
to detect underlying patterns in the data.  Due to poor 
capture rates for mammal and reptile taxa, this analysis 
was only possible for vegetation and bird data.  

PC-ORD was used for the floristic cluster analysis and 
grouped sites based on the similarity of 
cover/abundance scores for perennial species present at 
491 sites from 9 surveys conducted in the area bounded 
by the 1956 flood zone from the Chowilla area to the 
Murray Mouth.  Cover/ abundance information was 
used, as this generally reflects how people perceived 
the vegetation communities as they observed them in 
the field.  

The results displayed a dendrogram of similarity 
between sites.  The purpose of such a classification is 
to identify vegetation groups in which many species 
commonly and repeatedly occur together (and in 
similar relative abundances) due to particular 
environmental factors (Robertson 1998).  Thirty-five 
groups were chosen to reflect the diversity of 
vegetation communities reflected by the data and 
aligning closely to vegetation mapping groups of 
Kenny (2002).  PATN was used to define the 
vertebrate communities by clustering sites and bird 
taxa into like groups.  The PATN clustering software 
was used for the vertebrate data as it provides the Two-
Step measure of association that minimises the 
importance of infrequently recorded species in defining 
group composition.  

Aquatic Macroinvertebrate Survey 
The strategy for the aquatic macroinvertebrate survey 
was to choose a site comprising a 100m reach of 
stream and complete a record of the physical features 
and biological community to the level of detail 
required to achieve.  Water samples for determination 

of physical and chemical water quality parameters were 
also collected.  

Site Selection  
Sites were stratified and selected at random using GIS 
techniques.  The Murray River was stratified by river 
valley section, water body type and macrohabitat type.  
An attempt was made to geographically pair vertebrate 
survey sites where possible as well as be 
complimentary to past macroinvertebrate survey sites 
as well as target wetlands of high conservation 
significance and water bodies other than the main 
channel.  The location of sites along the river is shown 
in Figure 5.  Logistical constrains limited aquatic 
macroinvertebrate sampling to 74 sites.  The selected 
sites were first surveyed in autumn 2003. Sampling 
was repeated in spring 2004 to capture seasonal 
differences in the composition of macroinvertebrate 
communities. A list of the sites sampled and their 
location on the river and other wetland characteristics 
is in Table 53.   

Identities of macroinvertebrates and macrophytes were 
confirmed in the laboratory.  Assessment of the site 
involves analyses of the data and comparison with the 
data taken from the same site on other occasions, data 
from other sites.   

Water Sampling and Sample Pretreatment 
Water samples were collected in accordance with the 
AWQC Sampling Manual.  Water samples were 
collected for determination of chemical parameters 
(alkalinity, bicarbonate and conductivity) in the 
laboratory.  Alkalinity was done because it s necessary 
to run Ausrivas models. Conductivity samples were 
sent to the lab to double check the field readings and 
make sure we get most accurate results. All water 
samples were collected on arrival at the sample site, 
labelled with date, time, and collector s name before 
being stored on ice until delivered to the laboratory. 
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Figure 5. Distribution of aquatic macroinvertebrate 
sampling sites along the length of the Murray River.  

Other physico-chemical attributes; water temperature, 
dissolved oxygen, conductivity, and pH, were 
measured and recorded for each site using an YSI 556 
Multi Probe System.  All probes were standardised at 
the start of each field day.  Secchi depth and turbidity 
were also measured. Turbidity samples were collected 
to supplement or substitute secchi depth data. The 
analysis was done in the lab at the AWQC. Secchi 
depth measurements are subjective and can t be taken 
in shallow water. Turbidity was also measured is 
considered to play an important role in shaping 
macroinvertebrate communities.  

Macroinvertebrate Sampling 
The South Australian AUSRIVAS methodology for 
collecting and processing samples was used during the 
project.  The overall aim of the sampling protocol was 
to ensure that the greatest numbers of taxa were 
captured at a site by sampling a number of 
microhabitats.  Standardisation of sampling method 
was essential to ensure comparability of data sets taken 
at different times and different locations hence the 
following protocol was followed for all samples. 
The sampling was conducted in an area at the centre of 
a study reach whose length was 100 m.  Each site was 
designated a unique site number. 

A two person team (minimum) was required for each 
sampling session for safety, to share sampling and 
transportation of field gear. 

All net sampling was done with a standard triangular 
opening net of 250 µm mesh.  Net dimensions were 35 
cm by 25 cm opening, 50 cm - 75 cm deep and with a 1 
- 1.5 m handle.  The net was checked for holes prior to 
a sampling trip and washed thoroughly prior to 
sampling each habitat to ensure no animals were left 
from the previous collection. 

Habitat Sampling 
The following steps were used to sample for aquatic 
macroinvertebrates.  The method described is for the 
Ausrivas habitat of edge.  A combination of all 
microhabitats was sampled; roughly in the proportion 
they were present at sites, to produce a composite 10 
metre sample for each wetland. 

 

Figure 6. Typical sweep net method used to sample 
macroinvertebrates close to the bank.  

An alcove or backwater with abundant benthic leaf 
litter and snags was preferable.  Suitable areas included 
fine organic/silt deposits and/or trailing vegetation and 
were often indicated by the presence of surface-
dwelling insects.  Shallow water and sandy banks as 
well as deep water beneath overhangs and vegetation 
were included if where present. 

The net was swept using sequential short sweeping 
movements at right angles to the bank.  The bottom 
was stirred up while doing so, so that benthic animals 
were suspended and then caught when sweeping 
through the cloud of suspended material. 

When an area with dense aquatic vegetation was 
present, the net was vigorously swept within the 
aquatic vegetation.  The aim was to sample the upper, 
middle and lower portions of the vegetation.  A 
combination of short lateral sweeps with vertical lifts 
aided in dislodging and catching suspended organisms.  

The macrophytes present at the site and associated 
epiphytes were recorded and their abundance was 
estimated.  Reference specimens if necessary were 
retained and sent to the Herbarium for later 
identification. 

One or more transects were taken from bank across the 
sampled area measuring depth at 1m horizontal 
spacings.   

A detailed map was drawn on the data sheet to indicate 
features such as location of habitats sampled and 
waterbody type. The percentage shade cover was 
estimated by determining how many hours (as a 
percentage of all daylight) the stream would be in 
shade on the sampling date.  One or more photographs 
were taken of the site.  The degree of bank vegetation 
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cover, soil type, and vegetation type and composition 
and erosion status were recorded on the habitat 
assessment sheet.  Present land uses were noted.  

As well as the variables that were measured on site 
several other location characteristics were measured 
from maps, such as latitude, longitude, wetland size 
and river section.  Hydrological features such as flow, 
connectedness to the main river channel and the 
permanent or temporary nature of the wetland were 
also determined.   

Sampling site level:

  

Geographic location (coordinates) 

 

determined at the site using a GPS 

 

Physical characteristics (shade cover, presence 
of flow, water level, bank overhang) 

 

Indicators of site health (water and sediment 
odours, signs of pollution, land use) 

 

Biological characteristics (presence, 
composition and density of macrophytes, 
presence of algae, trailing bank vegetation, 
bank vegetation cover, dominant terrestrial 
vegetation etc) 

 

Water quality parameters  that are done in the 
field (Oxygen, temperature, pH, Secchi depth) 
and the lab (alkalinity, bicarbonates, 
conductivity and turbidity) 

Microhabitat level:

  

substrate composition (% of sand, silt, gravel, 
pebble, cobble, dead plant material, live plants 
etc.  see Habitat Data table in the database) 

 

substrate cover (% of undercut bank, algal 
cover, floating vegetation, snags etc.) 

 

presence/absence of shallow (<30 cm) and 
deep (> 30 cm) subtypes of habitats 

 

Depth Category for the Sampled Area of the 
Habitat (1 <25 cm, 2 <50 cm, 3 <100 cm, 4 
<200 cm, 5 >200 cm)  

 

bottom slope (estimated using a depth 
transect) 

 

current velocity (if present) 

Laboratory Analyses 
Keys used apply to the family level or lower in all 
groups except Tardigrada, Bryozoa, Nematoda and 
Nemertea.  Taxonomic resolution was taken to lowest 
level allowed by the published keys. Hydracarina were 
taken to genus or species while the remaining aquatic 
mites were identified at a higher level. The target level 
for most Insecta, Oligochaeta, Crustacea and Mollusca 
was species.  The Dipteran families Tipulidae, 
Psychodidae and Simuliidae were taken to species or 
morphospecies and the Culicidae were taken to genus 
or species.  Ceratopogonidae were identified to genus 
and the Chironomidae were taken to tribe, genus or 
species depending on available keys while the 
remaining Dipteran families were not identified below 
Family.    

Sub-sampling and Sample Pre-treatment 
Samples were washed with water to clear of 
preservative and fine substrate material, sub-sampled 
and a known fraction (a minimum of 10%) was 
processed to produce the community data.  

Samples preserved in formalin were processed in a 
fume cupboard until all formalin has been washed from 
the sample.  The sample was prepared by washing it 
through a 250 µm sieve with tap water in the fume 
hood for a minimum of 20 minutes, to remove 
preservative and very fine sediment.   

Samples to be examined under the microscope were 
processed in a sub-sampler. A sub-sampler consists of 
104 tubes (length = 54mm, diameter = 27mm) tightly 
packed into a rectangular plastic box (capacity = 15L, 
length = 315mm, width = 240mm) to form 13 slightly 
offset rows of 8 vials.  The tubes were held in place 
with a 315mm x 240mm brace made from a section of 
fluorescent light diffuser mesh with 14mm square 
holes.  The sub-sampler was filled with water above 
the level of the brace.  The sample was then washed 
from the sieve into the sub-sampler.  If the sample 
contains a lot of large debris (leaves, bark and twigs) 
that will not pass through the brace, it was necessary to 
add water to the sub-sampler to ensure all this debris 
was covered by water.  

The lid was then fitted to the sub-sampler and the 
contents mixed by lifting, shaking and tilting the sub-
sampler from side to side.  The lid was then removed, 
the brace taken out and any algae/animals/detritus 
washed from it into the residue tray using a hose.  After 
all suspended matter had settled, a computer-generated 
list of random coordinates was used to choose 13 
containers (10 % of area) which were removed and all 
macroinvertebrates in these containers identified and 
counted.    

Processing of sub-sample  
The contents of each container were transferred to a 
channelled tray which was scanned sequentially under 
the dissecting microscope. Every organism in the tray 
was identified, counted and removed to a container 
with 70% ethanol and recorded on the 
macroinvertebrate sample data sheet.   

A maximum of 75 of any taxon was retained in a vial.  
Further specimens were simply noted and their 
presence was recorded by increasing the tally.  

On completion of the scan the debris was rechecked for 
any missed animals.  The process continued until all 13 
containers of the sub-sample have been processed and 
the total abundance exceeded 200.  If the total 
abundance of all taxa was less than 200 organisms then 
further containers were chosen, at random and 
processed as above, until the abundance exceeded 200.  

After the sub-sample was processed, the remaining 
containers were washed in the water in the sub-sampler 
to ensure all residues were retained.  The excess water 
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was removed, using a 250 µm sieve, from the residue 
which was then placed into a white tray so it could be 
examined for any taxa not present in the sub-sample or 
for large specimens which may confirm uncertain 
identifications in the sub-sample.  Residue taxa should 
be recorded as the number actually found in the 
residue. In case it was required for quality control or 
further verification, the residue was then sieved (250 
µm mesh) and preserved in 70% alcohol.   

Representatives of rare and difficult in identification 
taxa were labelled and placed in a reference collection.  
Specimens of any uncertain taxa were sent to a 
specialist for confirmation of identity.  

Records 
The sample processing was completed by: 

a) Summing tallies on the data sheet or transferring 
data from the counter. 

b) Checking the data sheet contains site name and 
habitat, site number, date sample collected, date 
pre-sorting completed, or initials and sample 
alphanumeric. 

c) Inserting labels into specimen vials with site name, 
habitat, site number, sample code, date of 
collection, collector s initials. 

d) Topping up the specimen vials with 70% ethanol 
and capping them. 

e) Entering the data into the database  

Data entry 
On completion of processing and checking, the 
numerical data was transferred to a purpose designed 
MS Access database  

Storage of specimens 
Specimen containers with labels detailing site name, 
site number, date of collection, collectors names, 
habitat and the unique alphanumeric tag correlating to 
the sample in the Access database were forwarded to 
SA Museum after completion of the survey.   

DATA ANALYSIS 
The macroinvertebrate site data were analysed using 
multivariate statistical analyses were conducted on the 
samples, using techniques such as classification and 
ordination. These statistical analyses were conducted 
using PC-ORD exploratory data analysis software 
(McCune and Mefford 1999) to detect patterns in the 
data. Classifications were conducted using a Bray-
Curtis association and were derived using flexible 
UPGMA (unweighted pair-group mean arithmetic 
averaging).  Ordinations were conducted using Semi-
Strong-Hybrid (SSH) multidimensional scaling.  

The sites were classified using presence/absence of the 
taxa found in the samples.  The sites with the most 
similar fauna tend to cluster together.  Some of the 
patterns can be explained by knowledge of the 
tolerances of the fauna but it is more informative to see 

what patterns in the environmental variables of a site to 
see how they can explain the classification.  

The results displayed a dendrogram of similarity 
between sites.  The dendrogram can be cut at any level 
of dissimilarity to display a desired number of 
groupings and should be cut at a level where the groups 
represented by the sites in these groupings reflect 
ecologically meaningful groups (Robertson 1998).  The 
purpose of such a classification is to identify 
macroinvertebrate communities in which many species 
commonly and repeatedly occur together (and in 
similar relative abundances) due to particular 
environmental factors (Robertson 1998).  Six groups 
were chosen to reflect the diversity of 
macroinvertebrate communities reflected by the data.  
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RESULTS 

 
VEGETATION 

By H. Stewart & R. Brandle  

A total of 337 sites were sampled as part of the 
vegetation Survey of the Murray Valley, of which 206 
were also sampled for groundwater conductivity and 
depth by CSIRO (McEwan et al. 2003, Kenny 2004).    

METHODS 
At each site a 30m x 30m vegetation quadrat (10m x 
90m for linear communities) was sampled and physical 
information recorded following the method described 
in Heard and Channon (1997).  The physical 
description of a site included information on its 
location (using 1:50,000 topographic maps, AMG zone 
and coordinates and a hand drawn mud map ) and the 
physical environment (landform pattern and element, 
slope, aspect, outcrop and surface strew lithology, and 
the surface soil texture) using standard data sheets.  All 
vascular plants were recorded along with a measure of 
their cover/abundance and a structural classification of 
life-form.  Dominant species in both the overstorey and 
understorey were also noted at each site.  For each 
camp area a representative collection of all species 
recorded was vouchered for later verification and 
incorporation into the State Herbarium collection.  
Interesting plant species observed outside the specified 
quadrats were also collected, but recorded as 
opportunistic sightings on separate data sheets with 
location and habitat details.  

SITE LOCATIONS 
Table 2 and Figures 7-10 summarise the locations of 
sites from various surveys conducted within the study 
area. Analyses for this report concentrate mostly on the 
316 sites sampled for the Murray Valley vegetation 
survey (SU134) that were situated in the 1956 flood 
zone (Figure 5).  Figures 8 and 9 show locations of 
sites from surveys with more localised efforts. Figure 
10 shows the locations of two sites from the Murray 
Wetland Baseline Survey (SU165) and the Mid Murray 
Wetland Baseline Survey (SU171).  However, for the 
purposes of providing a taxonomic list of regional flora 
and fauna known from the floodplain and for all 
conservation rated species, all data from all 599 sites 
has been summarised and reported in this document.   

Table 2.Vegetation surveys and the date on which 
the majority of sites within each survey 
were first sampled, and the number of 
sites located within the 1956 flood zone. 

Survey name, number [Date 1st sampled] # of sites

 

South East Coast SU4 [1982] 5 

Chowilla (NCSSA) SU12 [1988] 35* 

Victorian Mallee SU17 [1978] 1* 

Mt Lofty Ra (Private Collector) SU42 [1987]

 

3* 

Survey name, number [Date 1st sampled] # of sites

 

Western Murray Flats SU45 [1992] 22 (1*) 

Fleurieu Peninsula Swamps SU52 [1993] 3 

Tidal and salt marsh comm. SU78 [1996] 8 

Fleurieu Roadside (M Hyde) SU93 [1996] 2 

Murray Valley SU134 [2002] 316 (5*)

 

Murray Mouth Reserves SU136 [2002] 18 (1*) 

Murray wetland baseline SU165 [2003] 178 (62*)

 

Mid Murray wetland baseline SU171 [2004] 8 

Total  599 
* sites not used for floristic group analyses.  

 

Figure 7. Vegetation quadrats surveyed for this 
project (Murray River Survey) in the Murray 
River valley, within the 1956 flood zone.   

 

Figure 8. Vegetation quadrats surveyed for 6 
surveys in the Murray River valley, within the 
1956 flood zone.  

Victorian Mallee SU17

 

Chowilla (NCSSA) SU12

 

Western Murray Flats SU45

 

Fleurieu Peninsula  
Swamps SU52 

South East Coast SU4

 

Fleurieu Roadside (M Hyde) SU93
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Figure 9. Distribution of vegetation survey quadrats 
from three surveys in the River Murray mouth 
region.   

 

Figure 10. Distribution of vegetation survey 
quadrats surveyed from surveys in the Murray 
River Valley, within the 1956 flood zone. Open 
circles = Murray Wetland Baseline Survey 
(SU165), Open crosses = Mid Murray Wetland 
Baseline Survey (SU171).  

PHYSICAL ATTRIBUTES 
Approximately 90% of sites sampled for vegetation 
were located in the floodplain landform pattern of the 
Murray Valley floor. Landform element descriptions 
were available for 486 sites which were dominated by 
plains and flats (52% of sites).  Lakes swamps and 
other drainage features were represented at 27% of 
sites whilst lagoons and river channel features 
comprised 7% of sites.  Minor features such as dunes 
represented, lunettes, hills and cliffs represented less 
than 3% of sites.   

The dominance of clay soils at sites reflects the 
dominance of floodplain sites.  This is highlighted in 
Table 3 which summarises the number of sites assigned 
to each surface soil texture class. The Dominant Soil 
Texture column shows broad groups to assist 
interpretation.  Sites dominated by sand were all sand 
dunes, lunettes or sand plains, generally overlying the 
clays of the floodplain in the Murray River valley. 

Table 3. Surface soil texture classification summary 
for quadrats sampled.  

Dominant 
Soil Texture 

Number 
of sites 

Surface Soil 
Texture at sites 

Number 
of sites 

Clays 170 heavy clay 19 

  
medium heavy clay 21 

  
medium clay 71 

  
light medium clay 28 

  
light clay 31 

Clay Loams 215 clay loam 45 

  

silty clay loam 104 

  

clay loam, sandy 24 

  

sandy clay loam 42 
Loams 50 loam 24 

  

silty loam 26 
Sandy Loams 28 sandy loam 28 
Sands 78 clayey sand 24 

  

loamy sand 32 

  

sand 22 
Peat 1 peat 1 

  

(no data) 57 

Totals 542  599 

 

SALINITY 
Soil salt store estimates were calculated for the 200 
sites within the study area that had piezometers 
installed.  The categories cover the following ranges of 
salt stored in the soil. Units for salt store are reported 
as tonnes/hectare/metre (t/ha/m) which refers to tonnes 
per hectare, per metre of soil depth above the water 
table. For example if total salt store estimate was 50 
t/ha and water table depth was 0.5 m, total salt store 
was reported as 25 t/ha/m.  

The soil salt store estimates were grouped into five 
classes ranging from low to high:  

 

Low  = 0-50 t/ha/m 

 

Medium = 50-100 t/ha/m   

 

High = 100-150 t/ha/m  

 

Very High = 150-200 t/ha/m  

 

Extreme = >200 t/ha/m    

This categorisation was based on the sensitivity of Red 
Gum (Eucalyptus camaldulensis) and River Box (E. 
largiflorens) to salinity as determined by CSIRO (K. 
McEwan pers comm. 2007).  Salt store loads above 
approximately 100 t/ha/m, the health of River Red 
Gums is impacted.    

The proportion of sites in each class follows: Low 
37%, Medium 23%, High 17%, Very High 10% and 
Extreme 15%.  The majority of sites were on plains and 
flats (67%), which were distributed across the soil salt 
store classes in similar proportions to the sites overall.  
Lakes and depressions, which represented 10% of sites, 
were more evenly distributed with a bias of sites in the 
very high (15%) and extreme (25%) soil salt store 
classes.  Only 7% of sites represented landform 
elements associated with major channel and these were 
skewed to the low (54%) and medium (46%) soil salt 
store classes.  Sites with clay soils were over 
represented in the high to extreme categories 57%, 

Tidal and Salt Marsh 
community SU78 

Murray Mouth 
reserves  SU136 

Mt Lofty  Private 
Collectors SU42 
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Figure 11.  The impact of the recent drought and lack of flooding on ancient River Red Gums on a back 
water of the Murray River in South Australia. (Photo: H. Stewart).  

whilst sites with loams and sands were biased to the 
low soil salt store class (>50%).  This is reflected in the 
structural vegetation with low shrublands dominating 
the high to extreme soil salt store classes (>60%), 
whilst over 80% of woodland/forest sites were in the 
low medium classes.  

The salinisation risk to 316 of the 491 sites used in the 
floristic analyses was determined by overlaying the 
Floodplain Wetland ImPact model (FWIP) and weir 
pool salinisation risk map over the 491 sites and 
assigning the appropriate class to those sites.  
Floodplain biota that is most at risk to future increases 
in salinity across the floodplain is those that are 
currently mostly found at sites with low to medium soil 
salt levels.  Analysis of plant species and communities 
that are mostly at sites in the low salt store categories 
against the salinisation risk classes will provide an 
indication as to which species and communities are 
under most threat.  

Almost half of the sites (45%) are within the high to 
extreme salinisation risk classes with 25% in the 
extreme category. The sites on flats and plains (62%) 
closely mirror this distribution across these categories.  
Similarly, the clay soils (28% of total) are also 
distributed in a similar risk proportion, however 40% 
of the clay/loam sites (26% of total) are at extreme risk 

and 20% of the sandy sites (5% of total) are in the high 
to extreme risk classes.  In contrast, the sand/clay/loam 
and sand/loam sites (26% of the total) are at lesser risk 
with less than 30% of sites in the high to extreme 
classes.  Approximately 30% of the woodland sites and 
over 50% of low to tall shrubland sites are in high risk 
areas.  

VEGETATION STRUCTURE 
The structural vegetation formation combines life form 
of the dominant plant species, their dominant height 
and their cover.  The structural vegetation formation at 
sites ranged from ephemeral herblands to forests (Table 
4). The herblands were mostly associated with 
floodplains and depressions and dominated by wetland 
species. Mat Plants were mostly pigfaces, which are a 
dominant understorey plant in some River Box Open 
Woodlands.  They became the dominant overstorey 
where trees have become very sparse, often as a result 
of high soil salinity.    

Tussock Grasslands ranged from low couch grass in 
regularly flooded areas such as around the Murray 
Lakes to spear grass on the more arid elevated loamy 
soils, to the tall Common Reed adjacent to permanently 
inundated channels and swamps. Theses represented 
the bulk of grassland sites.  Sedgelands ranged from 
low mat and spike rushes in shallow swampy areas 
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through mid-sized rushes to tall bulrushes associated 
with channel edges and deeper swamps.  

Low shrublands ranged from a variety of samphires 
(the majority of sites) on the more saline floodplain to 
saltbushes and bluebushes on the higher elevation clay 
and loam plains.  Shrublands were dominated by 
Lignum on floodplains with drier areas supporting 
other tall chenopods. Tall shrublands were also 
dominated by Lignum in the more regularly inundated 
floodplains with only a few dominated by Prickly 
Bottlebrush around Morgan.  

Woodlands were dominated by River Box (particularly 
low woodlands) on the drier floodplains and River Red 
Gum in regularly flooded plains and on the edges of 
major channels and swamps.  Forests were dominated 
by similar box and gum associations with Dryland Tea-
tree present as a minor association in the Low Forest 
category, particularly where there were sandy rises.  

Table 4.  Vegetation structure, vegetation formation 
and life-form summary for quadrats sampled.  
The projected foliage % cover that applies to the 
vegetation structure classes are: closed >70%, 
undescribed 30-70%, open 10-30%, very open 
<10%.  

Vegetation  
Formation 

height

 

class 
(m) 

# sites

 

Vegetation Structure  # sites

 

Herbland < 1 16 Closed Herbland 5 

   

Herbland 8 

   

Very Open Herbland 1 

   

Open Mat Plants 1 

   

Very Open Mat Plants 1 

Grassland < 3 40 (Tussock) Grassland 19 

   

Closed (Tussock) Grassland

 

19 

   

Open (Tussock) Grassland 2 

Sedgeland < 3 69 Closed Sedgeland 30 

   

Open Sedgeland 4 

   

Sedgeland 34 

   

Very Open Sedgeland 1 

Low Shrubland

 

<1 111 Low Closed Shrubland 22 

   

Low Open Shrubland 27 

   

Low Shrubland 58 

   

Low Very Open Shrubland 4 

Shrubland 1-2 46 Closed Shrubland 8 

   

Open Shrubland 13 

   

Shrubland 24 

   

Very Open Shrubland 1 

Tall Shrubland >2 38 Tall Closed Shrubland 12 

   

Tall Open Shrubland 8 

   

Tall Shrubland 16 

   

Tall Very Open Shrubland 2 

Low Woodland

 

<10 46 Low Open Woodland 10 

   

Low Woodland 27 

   

Very Low Open Woodland 2 

   

Very Low Woodland 7 

Woodland >10 70 Open Woodland 20 

Vegetation  
Formation 

height

 
class 
(m) 

# sites

 
Vegetation Structure  # sites

    
Woodland 50 

Low Forest <10 28 Low Closed Forest 3 

   
Very Low Closed Forest 1 

   
Low Open Forest 20 

   
Very Low Open Forest 4 

Forest >10 50 Closed Forest 1 

   

Open Forest 49 

Grand Total    514 

 

TAXONOMIC SUMMARY  
The combined survey efforts detected 596 distinct plant 
taxa from 72 Families at 599 sites.  Since the time of 
the surveys there have been major taxonomic revisions 
of a number of species groups 

 

and where these 
taxonomic changes are not one to one, the system used 
to update the databases cannot automatically substitute 
the correct name.  This is particularly the case when a 
species has been split into several sub-species. Sixty-
seven species within the database had non-current 
names and 50 of these were successfully re-assigned to 
a current species.  The details of these changes are 
listed in the full species list in Appendix 2 which also 
includes taxa that were only identified to genus or 
species.  Non-current taxa are indicated by (NC) at the 
end of the name.  

The most taxa rich groups were: Composites 100 taxa, 
Graminiae 86 taxa, Chenopods 71 taxa and legumes 31 
taxa, comprising half of the recorded taxa.  Twenty-
four taxa had a South Australian conservation rating 
(22 SA: Rare and 2 SA Vulnerable).  

Introduced taxa made up 31% (187 taxa) of the total 
species richness, with grasses (48 taxa), Composites 
(36 taxa) and legumes (14 taxa) being the most species 
rich families.    

The Murray River Valley survey recorded 383 plant 
taxa at 316 sites.  Introduced species comprised 35% of 
the taxa (133 taxa) and 14 taxa had a South Australian 
conservation rating (13 SA: Rare, 1 SA: Vulnerable). 
Ninety-five taxa recorded at sites for the current survey 
were not recorded at other sites within the study area 
(includes 43 introduced and 2 SA: Rare).    

COMMON SPECIES 
Only 13 species were recorded at 15% or more of the 
quadrats sampled in the survey, reflecting the range of 
diversity and species composition within plant 
communities along the river, particularly between the 
arid north-east to the more temperate south.  The five 
most frequently encountered species (at greater than 
25% of sites) were all native perennial species that 
typically dominate floodplain habitats (Table 5). 



Impacts of Salinity on Murray River Valley Floodplain Fauna 

   

15

Table 5. Frequency of plant species recorded at >15% of quadrats from all surveys within the Murray River 
floodplain listed in descending order.  
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Common Name (Species ) Status * = introduced 4 12 17 42 45 52 78 93 134

 

136

 

165

 

171

 

# % of total 

Lignum (Muehlenbeckia florulenta ) 3 24 1  6 1  1 205

 

3 51 6 301

 

50 

Ruby Saltbush (Enchylaena tomentosa var. 
tomentosa )   24       171

 

3 35 4 237

 

40 

Climbing Saltbush  (Einadia nutans ssp. nutans)   18       127

 

1 35 4 185

 

31 

River Red Gum (Eucalyptus camaldulensis var. 
camaldulensis)  19       102

  

42 6 169

 

28 

River Box (Eucalyptus largiflorens)   25       104

  

37 2 168

 

28 

Spiny Flat-sedge (Cyperus gymnocaulos )  5   2    82  19 6 114

 

19 

*Common Sow-thistle  (Sonchus oleraceus (NC))   5 1  1  2  67 2 32 1 111

 

19 

Red Brome (Bromus rubens )  27 1      62  19 2 111

 

19 

*Round-leaf Pigface (Disphyma crassifolium ssp. 
clavellatum ) 1 8   2  3 2 71  15  102

 

17 

Common Reed (Phragmites australis ) 2 2   6 3   51 6 32  102

 

17 

River Cooba (Acacia stenophylla )  18       73  10 1 102

 

17 

Warrego Summer-grass (Setaria jubiflora )  9       78  7 2 96 16 

Black-seed Samphire (Tecticornia pergranulata ssp. 
pergranulata )         64 3 26  93 16 
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CONSERVATION RATED SPECIES 
Twenty-four plant species recorded at sites have been 
rated as being of conservation significance under 
regulations of the SA National Parks and Wildlife Act.  
Two are considered vulnerable (V) to extinction and a 
further 22 are considered rare (R) (Table 6).  None of 
the species recorded at survey sites in the Murray 
Valley are currently listed under the Commonwealth 

Environment Protection and Biodiversity Conservation 
Act. Of these, 13 also have a regional rating and 56 
extra species have regional ratings in the Murraylands, 
Lofty and South East Herbarium Regions (Lang & 
Kraehenbuel 2007) 

 
all three of which overlap the 

study area in the south around the Murray Lakes.  
Species are listed in Table 7 and Appendix 3.  

Table 6. Frequency of plant species recorded at survey sites within the 1956 flood zone that have conservation 
ratings under the regulations of the National Parks and Wildlife Act (V = vulnerable, R = rare). 
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Pale Flax-lily (Dianella porracea )SA:V  1       1    2 

Upright Milfoil (Myriophyllum crispatum ) SA:V  2         4  6 

Swamp Daisy (Brachyscome basaltica var. gracilis ) SA:R  6       23  3 3 35 

Prickly Bottlebrush (Callistemon brachyandrus ) SA:R         7  2  9 

Pale Beauty-heads (Calocephalus sonderi ) SA:R  24         3  27 

Tufted Burr-daisy (Calotis scapigera ) SA:R  7       3    10 

Leafy Twig-rush (Cladium procerum ) SA:R      1       1 

Purple Crassula (Crassula peduncularis ) SA:R  1           1 

Waterwort (Elatine gratioloides ) SA:R           1  1 

Purple Love-grass (Eragrostis lacunaria ) SA:R  1       1  2  4 

Pale-fruit Cherry (Exocarpos strictus)  SA:R         2    2 

Frankenia cupularis SA:R  2           2 

Purple Loosestrife (Lythrum salicaria ) SA:R         2   1 3 

Slender Fissure-plant (Maireana pentagona ) SA:R  7           7 

Rohrlach's Bluebush (Maireana rohrlachii ) SA:R         1    1 

Spiny Lignum (Muehlenbeckia horrida ssp. horrida ) SA:R  3       4  1 1 9 

Creeping Boobialla (Myoporum parvifolium ) SA:R         8  3  11 

Robust Milfoil (Myriophyllum papillosum ) SA:R  1         1  2 

White Purslane  (Neopaxia australasica ) SA:R      1   1    2 

Squat Picris (Picris squarrosa ) SA:R         14  1  15 

Poison Pratia (Pratia concolor ) SA:R  1       2    3 

Five-spine Bindyi (Sclerolaena muricata var. villosa)  SA:R         4  1 2 7 

Swamp Starwort (Stellaria palustris var. tenella(NC))  SA:R            1 1 

Native Broom (Viminaria juncea ) SA:R      1       1 

Number of SA Rare taxa 0 5 1 0 1 0 0 0 12 3 8 2 22 

Number of  SA Vulnerable taxa 0 0 0 0 0 0 0 0 1 0 1 0 2 



Impacts of Salinity on Murray River Valley Floodplain Fauna 

   

17

Table 7.  Plant species recorded within the 1956 flood zone (Survey and Opportune, BDBSA 2007) that have 
Regional Conservation Ratings. SA = NPWS Act, MU = Murraylands, SL = Southern Lofty, SE = South East. NB. 
Doesn t include SA rated species without a regional rating. 

FAMILY COMMON NAME SPECIES SA MU SL SE 
AMARANTHACEAE Trailing Hemichroa Hemichroa pentandra   R  

CARYOPHYLLACEAE Swamp Starwort 
Stellaria palustris var. 
tenella 

R V   

CHENOPODIACEAE Slender-fruit Saltbush Atriplex leptocarpa  U   

 
Spreading Saltbush Atriplex limbata  U   

 

Marsh Saltbush 
Atriplex paludosa ssp. 
paludosa   

K  

 

River Saltbush Atriplex rhagodioides  U   

 

Berry Saltbush Atriplex semibaccata    U 

 

Two-horn Saltbush 
Dissocarpus biflorus var. 
biflorus  

K   

 

Pale-fruit Bluebush Maireana appressa  U   

 

Rohrlach's Bluebush Maireana rohrlachii R R   

 

Desert Glasswort Pachycornia triandra  U   

 

Mealy Saltbush Rhagodia parabolica   V  

 

Short-wing Bindyi Sclerolaena brachyptera  U   

 

Five-spine Bindyi 
Sclerolaena muricata var. 
villosa 

R R   

 

Star Bindyi Sclerolaena stelligera  K   

 

Three-spine Bindyi Sclerolaena tricuspis  U   
COMPOSITAE Tall Nut-heads Epaltes cunninghamii  R   

 

Thistle-leaf Groundsel Senecio runcinifolius  U   
CONVOLVULACEAE Large Bindweed Calystegia sepium  U U  
CYPERACEAE Swamp Twig-rush Baumea arthrophylla   R  

 

Jointed Twig-rush Baumea articulata   R  

 

Marsh Club-rush Bolboschoenus medianus  R   

 

Tall Sedge Carex appressa  K   

 

Tassel Sedge Carex fascicularis  K U  

 

Fen Sedge Carex gaudichaudiana   U  

 

Leafy Twig-rush Cladium procerum R  R  

 

Flecked Flat-sedge 
Cyperus gunnii ssp. 
gunnii  

R   

 

Slender Spike-rush Eleocharis gracilis   U  

 

Tall Spike-rush Eleocharis sphacelata  V V  

 

Thatching Grass Gahnia filum   R  

 

Cutting Grass Gahnia trifida   U  

 

Knobby Club-rush Isolepis nodosa  U   

 

Spiky Club-rush Schoenoplectus pungens  U U  
ELATINACEAE Waterwort Elatine gratioloides R K   
GOODENIACEAE Pale Goodenia Goodenia glauca  U   

GRAMINEAE 
Veined Swamp Wallaby-
grass Amphibromus nervosus  

Q   

 

Coast Spear-grass Austrostipa stipoides   R  

   

Austrostipa trichophylla  K   

 

Emu-grass Distichlis distichophylla  U   

 

Native Wheat-grass 
Elymus scabrus var. 
scabrus  

R   

 

Clustered Love-grass Eragrostis elongata  R   

 

Sickle Love-grass Eragrostis falcata  R   

 

Purple Love-grass Eragrostis lacunaria R R   

 

Australian Sweet-grass Glyceria australis   R  

 

Swamp Millet Isachne globosa   K  

 

Forde's Poa Poa fordeana  U   
JUNCAGINACEAE Water-ribbons Triglochin procerum   U  
LABIATAE Grey Germander Teucrium racemosum  U   
LEGUMINOSAE Native Liquorice Glycyrrhiza acanthocarpa  U   

 

Darling Pea Swainsona greyana  K   

 

Small-leaf Swainson-pea Swainsona microphylla  U   

 

Native Broom Viminaria juncea R  R  
LILIACEAE Pale Flax-lily Dianella porracea V K   
MALVACEAE Thorny Lawrencia Lawrencia squamata   K  
MYOPORACEAE Bignonia Emubush Eremophila bignoniiflora  V   

 

Spreading Emubush 
Eremophila divaricata 
ssp. divaricata  

U   

 

Creeping Boobialla Myoporum parvifolium R R   

MYRTACEAE Prickly Bottlebrush 
Callistemon 
brachyandrus 

R R   

 

Silky Tea-tree Leptospermum lanigerum   U  

 

Swamp Paper-bark 
Melaleuca halmaturorum 
ssp. halmaturorum   

V  

ONAGRACEAE Hairy Willow-herb Epilobium hirtigerum  R   
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Showy Willow-herb Epilobium pallidiflorum  K U  

POLYGONACEAE Lignum Muehlenbeckia florulenta   R  

 
Spiny Lignum 

Muehlenbeckia horrida 
ssp. horrida R R   

PRIMULACEAE Creeping Brookweed Samolus repens  R U  
SANTALACEAE Pale-fruit Cherry Exocarpos strictus R R   
SCROPHULARIACEAE Creeping Monkey-flower Mimulus repens   R  
SOLANACEAE Lagoon Nightshade Solanum lacunarium  V   
TYPHACEAE Broad-leaf Bulrush Typha orientalis   R  

  
Number of species 13 47 27 1 

 


