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EXECUTIVE SUMMARY 

After more than 150 years of European settlement and associated agricultural development, artificial 

drainage infrastructure is now an integral element of the rural landscape in the South East of South 

Australia. This history of development has seen a shift from a landscape made up of a diverse range of 

extensive interconnected floodplains, wetlands and permanent pools, to the present situation where less 

than 6% of the region’s wetlands remain, and permanently inundated habitat for aquatic fauna and flora is 

significantly reduced.  The artificial channels of the drainage system that has reduced the natural 

occurrence of wetlands and permanent waterbodies, now provides significant permanent pool habitat that 

in some years is the only regional refuge for aquatic fauna during prolonged dry conditions. 

Recent work completed by Anderson et al. in 2013, verified the location and basic physical attributes of 

contemporary permanent pools that persist in the South East. This follow-up project summarises work that 

was completed in response to some key recommendations of that report, aiming to better inform water 

management planning and policy development in the South East NRM region.  

 

In summary, this project sought to: 

1. Undertake a retrospective spatial, region-wide analysis of the changes in permanent pools 

presence and persistence through time for the period from 2003-2013, including additional analysis 

back to the 1950s for case study locations where it was feasible to do so. 

2. Document the current ecological values associated with selected, data deficient permanent pools, 

given that comprehensive biological information on most of these important surface water features 

has been lacking. 

3. Analyse and, where feasible, cross reference the historical and contemporary data to identify 

trends worthy of further discussion or investigation. 

The results of the key, 10-year spatial analysis assessment between 2003 and 2013, which includes the 

2008 imagery taken during the Millennium Drought, showed that: 

 significantly, 29 of the 37 focal ecological survey sites were found to be inundated in all three 

images.  

 the vast majority of permanent pools detected in all eras were small, at less than 1 hectare in size, 

with only 2 pools in the most recent 2013 imagery greater than 10 hectares in size. 

The parallel contemporary ecological investigation of the focal sites in 2014 can be summarised as follows: 

 18,122 fish from 13 species (12 native, one exotic) were recorded across 15 sites, including the 

nationally listed Yarra Pygmy Perch and seven species that are of state conservation concern. 

However the one exotic species detected (Gambusia holbrookii) was highly abundant and made up 

77% of the overall catch, despite its presence at only four survey sites. 

 six species of frog were detected in the survey of 33 sites, with no frogs detected at 9 (more saline) 

sites, while the nationally vulnerable Southern Bell Frog was recorded at 10 sites – typically those 

with fresher water quality and higher levels of emergent aquatic vegetation. 

 over 2,000 waterbirds from 25 different species were detected at 31 survey sites during April 2014, 

although the majority of observations (over 90%) were of eight more commonly encountered or 

abundant species. 

 130 species of flora, from 33 sites across a wide range of drain habitats were recorded during the 

study, with 76 (56.6%) of these being native. Eight species considered to be more serious 

environmental weeds were also recorded.  
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 as a result of the information collected during this current survey effort, an additional 17 sites have 

been updated with regard to HEVAE criteria. 

The longer-term retrospective spatial analysis task, which investigated permanent pools back into the 

1950s, provided an excellent opportunity to understand the change in the presence and spatial 

configuration of water in the South East landscape over the past 60 years. Initially, the imagery reflects 

conditions prior to some of the more comprehensive regional drainage works being undertaken in the 

1960s, during a period when much of the infrastructure that now supports permanent pools in the region 

was being built or upgraded. In more recent imagery, evidence of the drying effects associated with climatic 

and land-use change is evident in changes to permanent pools in key catchments of the South East (e.g. 

Mosquito Creek). 

The ecological data highlights the disparity between this selection of sites that provide essential aquatic 

habitat conditions, in many cases for nationally threatened species, but present floristically as being highly 

disturbed. While the residual ecological values of these drain sites cannot be questioned, particularly for 

aquatic fauna as indicated in the results, they are difficult to compare in ecological terms (appearing 

somewhat floristically depauperate) when compared with natural wetland habitats. In summary, the data 

confirm that these permanent pool refuge habitats have particularly high values worthy of specific 

management for nationally threatened species of fish and frogs; species are particularly dependant on 

permanent pools habitats in drains for maintaining key populations across their range in the South East. 

High value sites for these species (16 of the 37 sites surveyed) were predominantly concentrated in the 

Lower South East, along the lower reaches of Drain M, three sites on the Millicent District Flats, and at 

Katani Park on the Southern Bakers Range Drain, with the notable exception being an outlying site at Henry 

Creek in the Upper South East.  

The impact of the Millennium Drought was also expressed, with several of the 16 high value sites drying 

down significantly in one of the snapshot images of the past 10 years.  Encouragingly in each case, the 

target species (Dwarf Galaxias, Southern Pygmy Perch and/or Southern Bell Frog) were observed during 

recent monitoring, indicating either the underlying specific resilience of these sites or some degree of 

connectivity with other resilient sites. 

Overall, the report found that the regional status of permanent pools is as follows: 

 Pools associated with drains and watercourses have experienced declines across the South East 

through time. 

 Most pools are very small in size, and are clearly sensitive to external influences, as evidenced by 

the temporary loss of some permanent pools at different times during the past 10 years. 

 The ecological values associated with permanent pools are significant (nationally threatened fauna 

species), but by no means secure with so few permanent pools providing suitable habitat.  

 Significant species that now occur in permanent pools in drains have highly fragmented regional 

distributions and limited opportunities for dispersal and colonisation of new habitats. 

Proactive management options within the drainage network are likely to be required and should be 

considered to maintain the currently identified ecological values, and attempt to reverse (or buffer the 

system against) longer-term trends of hydrological change. For instance, the enhancement or creation of 

additional permanent pool habitat (to increase summer water retention capacity in drains) should be 

investigated, by identifying potential locations for the installation of strategically sited weir structures that 

don’t compromise winter drainage functionality.  
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1 INTRODUCTION 

A project commissioned by DEWNR on behalf of the SE NRM Board, and completed by NGT 

Consulting (Nature Glenelg Trust) in June 2013, provided the first thorough assessment of 

permanent pool habitat presence across the South East region of South Australia (Anderson et al. 

2013). A large majority of these sites occur within the 2,500 km artificial drainage infrastructure 

network managed by the South Eastern Water Conservation and Drainage Board (SEWCDB) in the 

South East region.  

As well as providing their intended drainage service function, these sites have an increasingly 

recognised role in providing critical habitat for a vast number of significant flora and fauna. This is 

particularly the case for those species that require permanent aquatic conditions for survival; and 

somewhat ironic given the drains themselves have dramatically reduced the availability of 

permanent wetland habitat originally present more widely across the region.  

While knowledge regarding the distribution of these habitat components is important, the capturing 

of up to date ecological data within these sites is critical for informing current water management 

decision making, policy development and future planning. Additionally, it is important that any 

“snapshots”, such as that reported by Anderson et al. (2013), be framed in the right historical 

context. 

The key outputs of Anderson et al. (2013) included the following: 

A. a spatial layer that identifies the spatial extents of in-stream permanent water habitats for 

the South East region; 

B. field assessments and database reviews of associated environmental values of these 

permanent pool environments; and, 

C. the identification of knowledge gaps and priorities for additional field assessments or 

verification. 

One of the most substantial knowledge gaps currently associated with the permanent pools dataset, 

is determining how typical the conditions observed in 2013 are of the history of these pool sites.  

Detailed observations of hydrology, combined with an understanding of pre-drainage conditions are 

only known and adequately described for a handful of sites; hence, in terms of forecasting future 

ecological resilience, it is necessary to understand each in the context of how it has been shaped by 

past events.  The availability of historical aerial imagery back to a period when extensive drainage 

works were still underway (i.e. the comprehensive drainage schemes of the 1950s and 1960s) offers 

great potential to investigate patterns of pool formation and inundation trends over time, alongside 

other relevant considerations such as climatic data and changes in surrounding land-use. 

In addition to an understanding of temporal patterns of physical change, it is also accepted that 

many sites are poorly understood in ecological terms: namely, habitat provision and the species of 

aquatic flora and fauna that depend on them.  Hence, a detailed ecological survey effort at a number 

of sites was identified as a key requirement for future regional water management planning and 

policy development. 
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1.1 Project objectives 

The project aims to: (a) evaluate recent and historical hydrological changes through the 

interpretation of aerial imagery; and (b) undertake a detailed field survey of priority (particularly 

data-poor) permanent pools associated with drains and watercourses in the South East, to inform 

future surface water policy development.  

Specific objectives that were addressed include: 

1. To use the remotely sensed and validated spatial data of permanent pools in 2008 for 

comparison to other available imagery, by: 

o Re-running the remote sensing and visual validation assessment for 2003 and 2013 

imagery, as per 2008 methodology; 

o Comparing changes in the number, geographic distribution and spatial extent of 

permanent pools over the 10 year period; and, 

o Selecting and comparing a small number of representative locations to assess 

longer-term regional trends in permanent pool habitat, through visual 

interpretation, mapping and analysis of available historic summer aerial imagery. 

2. To map polygons from the 2013 fieldwork survey using the (previously unavailable) 2013 

aerial imagery (as another form of data validation), to make further comparison and enable 

reporting on spatial data validity and accuracy; 

3. To evaluate wider biological data availability and adequacy across all known permanent pool 

sites to determine biological survey sites, including (but not limited to) those data-poor sites 

already identified through the 2012-2013 permanent pool project (Anderson et al. 2013), on 

the basis of a lack of fish sampling; 

4. To complete 15 fish, 33 flora, 32 frog and 31 waterbird surveys at data poor sites 

determined by the previous step using the methodologies from the Wetland Ecosystem 

Monitoring (Dickson et al. 2013) report; and 

5. To produce a report to summarise the findings of the remote data analysis and field surveys. 
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2 METHODS 

2.1 Change Over Time – Spatial Analysis 

The detection of permanent pools in drains and watercourses of the South East of South Australia 

was initially based upon remote sensing analysis of two raster sets, using aerial photography (R-G-B 

and NIR-R-G at spatial resolution of 0.98m) flown between the 23rd January and the 18th February 

2008.  This method utilised a threshold water index (see Anderson et al. 2013).   

While this method did prove useful at identifying surface water, it also produced a high number of 

false positive detections (e.g. shadows generated by trees and shading associated with bank aspect) 

and overlooked water below a certain size ratio – as deemed necessary to avoid an excessive 

number of additional false positives.  Manual correction was performed by visually checking and 

removing shadows.   

A similar process was undertaken for additional imagery which was flown in January 2013 and has 

also recently become available as R-G-B and NIR-R-G raster datasets. Attempts to use the threshold 

water index method for 2003 imagery were faulted due to corruption of the enhanced compression 

wavelet (ecw) datafile (pers. comm. James Cameron, DEWNR, Adelaide), rendering it incorrectly geo-

referenced and therefore incompatible with existing shapefiles used to define analysis masks (e.g. 

drains and roads). The 2008 and 2013 layers were therefore used as a guide to enable the 2003 layer 

to be manually created and corrected. 

Additional processing of historical (pre-2003) image sets was also completed via a manual, visual 

process.  The main reason for choosing this approach was due to the lower resolution available and 

the fact that older historical imagery is only available in R-G-B or black and white format.   

During the initial investigation work of Anderson et al. (2013), a zone with a high detection density in 

the Upper South East, where long stretches of high salinity ground water is expressed in deep drains, 

was excluded from the manual (visual) refinement process. As this project was particularly 

concerned with the identification of permanent pools capable of sustaining obligate freshwater 

biota, these sites were considered a lower priority for the site selection process and hence the time-

series component of this report also focusses on areas to the south, predominantly in the mid and 

lower South East. 

In summary, four additional time-series were compiled for priority sites to investigate change over 

time in addition to the original 2008 layer, resulting in a final analysis of five time-steps over 65 years 

(Table 1).  The two older time series were supplied as scanned Tiff files (not geo-referenced) which 

were then geo-rectified against the 2013 R-G-B ecw in ArcGIS and loaded into a mosaic 

catalogue.  The collars of the slide images were masked by shrinking the footprint. 
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Table 1: Details of aerial imagery used for time-series analysis of permanent pool distribution 

Date Series Type Resolution Format 

Feb-1958  Black and white - aerial  Scanned slides - Tiff 

Mar-1978  Colour - aerial  Scanned slides - Tiff 

Jan-2003  IR 1.0 ecw 

Feb-2008  R-G-B and IR 0.9 ecw 

Jan-2013  R-G-B and IR 0.5 ecw 

 

Imagery was visually assessed at a starting scale of 1:20000 with activation and deactivation of each 

of the five raster files before panning to the next section.  For areas where drainage lines, inundation 

scarring or previously mapped pools were present, images were zoomed to 1:2000. All indicators of 

surface water (colour, reflection, ripples) were vectorised inside a polygon to capture the extent of 

the inundated area for each particular time-set.  Examples of features identified as surface water are 

shown in Figure 1. 
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Figure 1: Examples of surface water features showing varying degrees of visibility (aerial photograph clarity) 
with the type of surrounding landscape and resolution. 
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Individual pools that were visited during the Anderson et al. (2013) investigation, and additional 

ecological survey sites, were analysed for changes in the size of pools (shapefile features) for each of 

the time-series layers (i.e. 1958, 1978, 2003, 2008, 2013).  For this purpose, each pool was assumed 

to correspond to an unbroken area of inundation along the length of the drain, as determined from 

aerial imagery.  Examples of pools identified in aerial imagery, and their mapping through time, are 

shown in Figure 2, Figure 3 and Figure 4. 

  

Figure 2: Pool inundation extent (red polygons) at Henry Creek, Litigation Lane. 
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Figure 3: Pool inundation extent (red polygon) at Bevilaqua Ford drain with reference to the 2014 flora survey 
transect position (bf). 
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Figure 4: Pool inundation extent (red polygon) for a reliable pool on Mosquito Creek, showing evidence of 
inundation across all five time sets. 

 

Regional patterns of change were investigated by a whole of drain analysis.  This entailed creating a 

buffered extent polygon around drainage line features and performing a join analysis using ArcGIS 

while also using the option of obtaining a summary (in this case the sum of area) of the pool 

polygons that were intersected by the buffered drain polygon.  Each drainage feature was broken 

down into a series of reaches based on history of development (major sections that were 

constructed or modified post 1958) and/or points of confluence with other major drains (inflows). 

  

1958 1978 2003 

2008 2013 
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2.2 Fauna and Flora Surveys – Site Selection 

In the report Verification of Permanent Pools in Drains in the South East of South Australia (Anderson 

et al. 2013), 21 sites were identified as being potentially important aquatic refuges but were lacking 

in some aspects of ecological information (i.e. knowledge gaps), as outlined in Table 2. 

A number of additional sites were subsequently considered with regard to the current status of 

ecological information, particularly in relation to: 

 proximity of existing data sets to the site location;  

 the time since data was collected; and,  

 observed or reported changes to hydrology (both surface and groundwater) since data 

collection. 

The total number of sites warranting further investigation far exceeded what was possible within the 

scope of this project. A prioritisation process was adopted and a ceiling of 37 sites applied.  The final 

list of sites surveyed is indicated in Table 2.  Details for other priority sites, identified in Anderson et 

al. (2013) are displayed in Table 3 along with an indication of the reasoning for omitting them from 

this current round of surveys. 

The prioritisation criteria used is as follows: 

 Sites that were mapped as permanent (retaining inundation) when assessed via the 2008 

aerial imagery review. 

 Sites that were described as being relatively data poor when referenced against historic 

ecological research. 

 Sites that were spatially aligned with areas that had recorded high groundwater extraction 

rates; (according to WaterRAT data) 

 Sites that were spatially aligned with areas that had recorded high rates of groundwater 

vulnerability; (according to WaterRAT data) 

The scope of the project allowed for 15 fish surveys and a minimum of 31 flora, frogs, and water bird 

surveys.  The flora, frog and water bird surveys were undertaken at all sites, except for Henry Creek 

(HC) and Reedy Creek/Mt Hope Drain - Hogan's Lane (RC-HL) where fish surveys were a priority and 

there other taxonomic groups were known.  There were 2 anomalies, Reedy Creek Div B (RC-DivB) 

was specifically surveyed for the rare Southern Smooth Froglet (Geocrinia laevis), and Katani Park 

Bakers Range Drain – South (KP2) was not surveyed for waterbirds as it was considered too close to 

Katani Park Bakers Range Drain – North (KP-BRD) to collect independent data. 
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Table 2:  Sites chosen for ecological surveys of permanent pools in 2014  

D
ra

in
ag

e
 

Sy
st

e
m

 

Site Name as per Anderson et al. 2013,  
(..) – name used for this survey 

Site 
Number 

Survey 
Number 

Key 
Value 

Knowledge 
Gap 

Priority 
Reference 

Key Threats 

M
ill

ic
en

t 
D

is
tr

ic
t 

Fl
at

s 

Alleyns Rd - Drain 36-41 new AR-DL 
    

Bevilaqua Drain (Lake Frome Drain - Bevilaqua Ford) 18 BF F,W 
 

1,2 B,V,A 

Drain 33B (Sebastopol Springs) 1 SS 
 

F 2 K 

Glen Bridge Mayura Rd  
(Glen Bridge/Lossie Road) 

10 GB 
 

F,E 2 D,PP 

20B Hatherleigh (Hatherleigh Drain) 8 HD F,E 
 

1,2 D,PP 

Narrowneck (Narrowneck Drain) 8,17 ND F,W 
 

1,2 G,E,D,PP,PA,V 

Nitschke Rd (Nitschke Road Tantanoola) 21 NR-T 
 

F,E 2 V 

(Nitschke Road Weir) 22 NR-W 
 

F,E 2 V 

R
ee

d
y 

C
re

e
k 

- 
M

t 
H

o
p

e 
D

ra
in

 

Reedy Creek - Mt Hope (Reedy Creek/Mt Hope Drain 
– Mt Hope) 

13 *RC1 F,W 
 

1,2 G,D,V 

(Reedy Creek/Mt Hope Drain Cutting) 14 RC2 F,W 
 

1,2 G,D,V 

Reedy Creek - Hogan Lane (Reedy Creek/Mt Hope 
Drain – Hogan’s Lane) 

15 RC-HL 
    

Mount Hope Drain - McKinnon Lane new MH-McK 
    

Reedy Creek Div B Drain additional RC_DIVB 
    

D
ra

in
 M

 

Drain M (Drain M - Beachport-Penola Rd) 2 DM-BP F,E 
 

1,2 G,E,PP 

Drain M - Elgin Lane (Drain M - Elgin's Lane to 
Magarey Lane) 

additional DM-EL 
    

Drain M – Lucindale Conmurra Rd 33 DM-LC 
    

(Drain M - Magarey's Lane to Woakwine) 5 DM-ML1 F,E 
 

1,2 G,E,PP 

(Drain M - Magarey's Lane to Woakwine) 6 DM-ML2 F,E 
 

1,2 G,E,PP 

(Drain M - Princes Hwy To Elgin Lane) 4 DM-PH F,E 
 

1,2 G,E,PP 

B
ra

y 
D

ra
in

 

Bray Drain (Bray Drain Lake Hawdon South-Coastal 
End) 

25 BD-LH F,W 
 

1,2 
 

Bray Drain - North 26 BD-N 
    

Earthquake  Springs (Bray Drain - Princes Hwy 
/Naracoorte Highway 1) 

36 BD-PH1 F F,E 2 G,D,PP,V 

 (Bray Drain - Princes Hwy /Naracoorte Highway 2) 38 BD-PH2 F F,E 2 G,D,PP,V 

D
ra

in
 L

 

Drain L (Drain L - Boomaroo Rd) 27 DL-BR F,W 
 

1,2 PA 

(Drain L - Kangaroo Hill Rd) 28 DL-KH F,W 
 

1,2 PA 

(Drain L Lake Hawdon North) 29 DL-LH F,W 
 

1,2 PA 

(Drain L North End) 31 DL-NE F,W 
 

1,2 PA 

B
ak

er
s 

R
an

ge
 Katani Park - Bakers Range Drain additional KP- BRD 

    
Katani Park 2 (Katani Park Bakers Range Drain – 
South) 

additional KP2 
    

U
p

p
er

 S
o

u
th

 E
as

t 

Jacky White Drain - Minnie Crowe Rd 79 JWD-MC     

Jacky White Drain - Kingston Lucindale  Rd 78 JWD-KL     

Fairview Drain - James Road 77 FD-JR     

Blackford Drain - Rowney Rd West 88 BLD_RW     

Blackford Drain - Mt Scott 87 BLD-MS     

Henry Creek A 100a HC-A F,E,W  2  

Henry Creek B 100b HC-B F,E,W  2  

Henry Creek C additional HC-C F,E,W    

Key to Table 2: 
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Priority Reference: 1 – as per Slater and Farrington (2010), 2 – as per Anderson et al. (2013): 
Key Value: F- significant native fish assemblage, K – Karst Rising Spring, W - Refuge for drained wetland, E – Threatened 

species;  
Knowledge Gap: F – fish sampling, E – threatened species surveys;  
Key threats: G – grazing, E – erosion, D – deposition, PP – pest plants, PA – pest animals, A – exotic fish species, V – 

Vegetation clearance or absence and lack of buffering from agricultural runoff, K – Knowledge Gap, WR – 
Vulnerable to human-induced water regime change. 

 

Table 3: Details of priority sites omitted from 2014 surveys 

Site Name Site Number 
Key 

Value 
Knowledge 

Gap 
Priority 

Reference 

Reason 
for 

omission 

Cress Creek 103,104 K 
 

2 
1,2

Survey 

Didicoolum off Minnamurra Road 73 
 

F,E 2 WQ 

Drain88 11 F 
 

1,2 
3
Survey 

Germein Reserve 113 
 

E 2 
1,2

Survey 

Gouldens Hole 107 
 

E 2 
1,2

Survey 

Hitchcox Drain 119-123 
 

E 1,2 
1,2

Survey 

Junction of Bald Hill and Kercoonda 62 
 

F,E 2 
WQ & 

4
survey 

Lions Park Reserve 112,114 
  

2 
1,2

Survey 

Little Blue Lake 106 
  

2 Anec 

Naracoorte Creek 42 
  

2 
5
Survey 

Horse and Cart Sinkhole 126 
 

E 2 
1,2

Survey 

Pretty Pond 128 K F,E 2 
1,2

Survey 

Snuggery Drain 56 23,24 F E 2 
3
Survey 

Reedy Creek 16 
  

1,2 
6
Survey 

Nene Valley 115,117 
 

F,E 2 
1,2

Dry & 
Survey 

Little Piccaninnie 108-110 F,K,E 
 

2 
1,2

Survey 

Eight Mile Creek and Ewens Ponds 
 

F,K,E 
 

1,2 
1,2,7

Survey 

Deep Creek and Stratman's Pond   F,K,E 
 

1,2 
1,2,7

Survey 

Bakers Range South No permanent water 
  

1,2 Dry 

Drain 31 No permanent water 
  

1,2 Dry 

Drain 41 and 64 Found to be dry 
  

1,2 Dry 

Biscuit Flat No permanent water 
  

1,2 Dry 

Drain A No permanent water 
  

1,2 Dry 

Wilmot Shallow 
  

1,2 Dry 

Earthquake Springs Shallow 
  

1,2 Dry 

Mosquito Creek 
Confined to artificially 
watered sites 

F,W,E 
 

2 Survey 

Piccaninnie Ponds complex 
 

F,K,E 
 

2 
2,7

 Survey 

Spencer Pond   F,K,E 
 

1,2 
2,7

Survey 

 
Priority Reference: 1 – as per Slater and Farrington (2010), 2 – as per Anderson et al. (2013): 
Reason for Omission: Surveyed (1 Hammer et al. 2012a; 2 Whiterod et al. (in press); 3 Bachmann et al. 2014; 4Veale et al. 

2014, 5Cooling et al. 2012, 6Hammer et al. 2012b, 7Kivisalu & Farrington. 2013), Anec – Reliable anecdotal records, 
WQ – Water Quality 

As per Anderson et al. (2013):  
Key Value: F- significant native fish assemblage, K – Karst Rising Spring, W - Refuge for drained wetland, E – Threatened 

species  
Knowledge Gap: F – fish sampling, E – threatened species surveys 
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2.3 Fauna and Flora Surveys – Field Methodology 

Between one and four components of a fauna and flora survey were undertaken at each of the 37 

sites identified in Section 2.2, see Table 4 and Figure 5.  Site selection is explained in Section 2.2. 

Table 4: Summary of survey components across survey sites in the South East of South Australia 

 Site Name/Description Site Code 
Fish  

(site code) 

Frogs  

Flora Birds Spring 
2013 

Autumn 
2014 

M
ill

ic
e

n
t 

D
is

tr
ic

t 
Fl

at
s 

Alleyns Road Drain 36 - 41 AR-DL     

Nitschke Road Weir NRW     

Nitschke Rd Tantanoola NRT     

Sebastopol Springs SS     

Narrowneck Drain  ND     

Lake Frome Drain - Bevilaqua Ford BF     

Glen Bridge/Lossie Rd GB     

Hatherleigh Drain HD     

R
e

e
d

y 
C

re
e

k 
– 

M
o

u
n

t 
H

o
p

e
 

D
ra

in
s 

Reedy Creek/Mt Hope Drain - Mt Hope Rd RC1 (SE14-10)    

Reedy Creek/Mt Hope Drain Cutting RC2     

Reedy Creek Div B Drain RC-DIVB (SE14-20)    

Reedy Creek/Mt Hope Drain - Hogan's Lane RC-HL (SE14-11)    

Mt Hope Drain, McKinnon Lane MH-McK     

D
ra

in
 M

 

Drain M - Princes Hwy To Elgin Lane DM-PH (SE14-03)    

Drain M - Magarey's Lane to Woakwine DM-ML1     

Drain M - Magarey's Lane to Woakwine DM-ML2     

Drain M - Lucindale-Conmurra Rd DM-LC (SE14-01)    

Drain M - Elgin's Lane to Magarey Lane DM-EL     

Drain M - Beachport-Penola Rd DM-BP (SE14-02)    

B
ra

y 
D

ra
in

 Bray Drain Lake Hawdon South-Coastal End BD-LH     

Bray Drain - Princes Hwy /Naracoorte Highway BD-PH1     

Bray Drain - Princes Hwy /Naracoorte Highway BD-PH2     

Bray Drain - North BD-N     

D
ra

in
 L

 

Drain L North End DL-NE     

Drain L Lake Hawdon North DL-LH     

Drain L - Kangaroo Hill Rd DL-KH (SE14-05)    

Drain L - Boomaroo Rd (Coastal End) DL-BR (SE14-04)    

B
ak

e
rs

 

R
an

ge
 Katani Park Bakers Range Drain - South KP2     

Katani Park Bakers Range Drain – North KP-BRD     

U
p

p
e

r 
So

u
th

 E
as

t 

Jacky White Drain - Minnie Crowe Rd JWD-MC (SE14-08)    

Jacky White Drain - Kingston/Lucindale Rd JWD-KL (SE14-09)    

Blackford Drain-  Rowney West Rd BlD-RW (SE14-12)    

Blackford Drain - Mt Scott Bld-MS (SE14-07)    

Fairview Drain - James Rd FD-JR (SE14-06)    

Henry Creek, Pool A HC-A (SE14-14)    

Henry Creek, Pool B HC-B (SE14-13)    

Henry Creek, Pool C HC-C (SE14-15)    

Totals 37 15 32 18 33 31 
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Figure 5: Locations of survey sites in the South East of South Australia  
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2.3.1 Fish surveys 

Twenty-seven species of fish are recorded from the South East of South Australia, including 22 native 

and five exotic fish species (see Hammer et al. 2012a; Table 5). Of the native species, five are listed 

as nationally ‘vulnerable’ and 17 are of state conservation concern, making it a highly significant 

region for aquatic biodiversity (Hammer et al. 2009). 
 

Table 5:  Native and established exotic fish species of the South East of South Australia.  

Common name Scientific name Functional group 
EPBC 
Act 

SA 
Fisheries 

Action 
Plan 09 

Native fishes      

Australia Smelt Retropinna semoni Obligate freshwater 

 

   

Australian Grayling Prototroctes maraena Diadromous 

 

VU  EN 

Australian Mudfish Neochanna cleaveri Diadromous *   CR 

Carp Gudgeon Hypseleotris spp Obligate freshwater 

 

   

Climbing Galaxias Galaxias brevipinnis Diadromous    R 

Common Galaxias Galaxias maculatus Diadromous    

Congolli Pseudaphritis urvillii Diadromous   VU 

Dwarf Galaxias Galaxiella pusilla Obligate freshwater 

 

VU  VU 

Estuary Perch Macquaria colonorum Diadromous   EN 

Flathead Gudgeon Philypnodon grandiceps Obligate freshwater 

 

   

Lagoon Goby Tasmanogobius lasti Euryhaline    

Obscure (Mountain) Galaxias Galaxias sp. (undescribed) Obligate freshwater 

 

  VU 

Pouched Lamprey Geotria australis Diadromous   EN 

River Blackfish Gadopsis marmoratus Obligate freshwater 

 

 P EN 

Short-finned Eel Anguilla australis australis Diadromous   R 

Shortheaded Lamprey Mordacia mordax Diadromous   EN 

Small-mouthed Hardyhead Atherinosoma microstoma Euryhaline    

Southern Pygmy Perch Nannoperca australis Obligate freshwater 

 

 P EN 

Spotted Galaxias Galaxias truttaceus Diadromous   EN 

Variegated Pygmy Perch Nannoperca variegata Obligate freshwater 

 

VU P CR 

Western Bluespot Goby Pseudogobius olorum Euryhaline    

Yarra Pygmy Perch Nannoperca obscura  Obligate freshwater 

 

VU P CR 

Exotic fishes      

Goldfish Carassius auratus Obligate freshwater 

 

   

Common Carp Cyprinus carpio Obligate freshwater 

 

   

Tench Tinca tinca Obligate freshwater 

 

   

Eastern Gambusia Gambusia holbrooki Obligate freshwater 

 

   

Redfin Perch Perca fluviatilis Obligate freshwater 

 

   

NOTE: Conservation listings include Critically Endangered (CR); Endangered (EN); Vulnerable (VU); 

Rare (R); and Protected (P) at national (Commonwealth Environment Protection and Biodiversity 

Conservation Act 1999) and state (SA Fisheries Management Act 2007 and Action Plan for 

freshwater fishes, Hammer et al. 2009) levels.  *interstate populations are diadromous, but the 

requirement for diadromy is currently unresolved for Australian Mudfish in the South East. 

Fish monitoring was undertaken at a total of 15 sites across the South East region in March 2014 

(PIRSA Fisheries permit, 9902631). Following the inventory style methodology (Hammer 2002) that 

has recently been employed across the South East (Cooling et al. 2012; Dickson et al. 2013), field 

sampling was designed to document fish species richness, composition, relative abundance and the 

demographics of populations of key threatened species. Sampling technique and effort was matched 

to environmental conditions (see the Appendices for sampling effort for each site). The primary 

survey technique was fyke netting, as this is ideal for a wide range of pool conditions with variable 
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habitat structure and salinity. Other techniques, including seine netting, were employed in small 

pools or simple habitats.  

Net dimensions were as follows:  

 Large fyke net: single 6m wing, D shaped entrance (0.7m wide x 0.7m high),  

3 compartments and 6mm half mesh; 

 Small fyke net: single 3m wing, D entrance, 2 compartments and 4mm stretch mesh; 

 Double wing (directional) fyke net: double 3.5m wings, D entrance, and three 

compartments and 4mm stretch mesh; and, 

 Seine net: 6m x 2m, 4mm stretch mesh with heavy leads. 

 

 
Figure 6: Small fyke net used during survey 2013. 

All sampled fish were identified to species level (Allen et al. 2002), counted and observed to obtain 

general biological information (size range, reproductive condition and external disease or parasites). 

Length-frequency information (as Total Length, TL, mm) was gathered for specific components of 

catches; threatened freshwater species and diadromous species.  Threatened species were 

photographed at each site as identification vouchers.  

As sampling methods overlapped, records of other fauna, including frogs and tadpoles, 

opportunistically sampled were maintained (frogs photographed as identification vouchers).  

At each site, environmental descriptors, covering differing aspects of underwater cover, edge 

vegetation, pool condition, flow and water quality were recorded to aid the interpretation of results 

and assist with broader wetland condition assessment (see APPENDIX C: Environmental conditions). 
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2.3.2 Frog surveys 

Frog surveys were undertaken at a total of 33 drain sites between November 2013 and May 2014 by 

audio recording for subsequent playback call recognition, plus any on-site observations.  Thirty-two 

drains were surveyed between November and December 2013, with 17 of these sites resurveyed in 

April and May 2014, and one additional site. The survey periods were designed to specifically target 

two threatened frog species, the spring/summer calling (nationally vulnerable) Southern Bell Frog 

(Litoria raniformis) and the autumn calling (state rare) Smooth Froglet (Geocrinia laevis). During the 

second survey round, the recorders were located at sites that were potentially within the Southern 

Smooth Froglet’s range, though only one site had previous records. 

Digital sound recorders (Olympus – DS61) were used for recording calling males at each site. NGT 

Consulting staff determined the optimal location for frog surveys using the presence of suitable 

vegetative (aquatic and riparian) habitat as a guide.  The recorders were set to record for three five 

minute periods during the evening and overnight, at 16:00, 22:00 and 05:00.  The frog recorders 

were set for a minimum of eight days and located at or very close to the vegetation transect (where 

relevant). Sampling was undertaken during periods that avoided prolonged adverse weather 

conditions, i.e. when ambient temperatures regularly fell below 12C and/or during strong winds. 

Prevailing weather conditions were recorded at the commencement of each survey including air 

temperature, cloud cover, rain, moon-phase, wind velocity and direction. At each sample-point data 

was also collected on various habitat and water quality parameters including percentage of 

emergent, submergent and fringing aquatic vegetation, dominant aquatic plant species, percentage 

coverage of in-stream debris (i.e. logs, rocks etc.), water depth, electrical conductivity and pH.  

Calls were then analysed and the approximate abundance of each frog species (1, single individual; 

few, 2−9 individuals; many, 10−15; lots, >50) detected at each site recorded (using data sheets). Calls 

were identified by NGT ecologists, Lauren Kivisalu and Bryan Haywood, listening to the playback 

recordings. 
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2.3.3 Waterbird surveys 

The long term aim of waterbird surveys is to document the use of key permanent pools by 

waterbirds and other key wetland species at sites in the mid to lower South East of South Australia. 

Each survey site was confined to a 2 hectare search area following the method devised by the Bird 

Atlas of Australia project, which confined observations to a 20 minute period. The width of each 

permanent pool (drain) determined the distance walked to achieve a 2 ha area, i.e. 20 m width 

resulted in a 1000m survey length (or 500m either side a central point). A GPS unit carried while 

walking assisted in an accurate distance walked from the central point to achieve the 2 ha area. 

The drains varied in their width, cover of native and/or introduced vegetation, grazing intensity, 

livestock type, slope and height of bank, and depth of standing or flowing water. The search area 

included the entire drainage reserve to the neighbouring fence (for narrow drains <5 m), but only 

the drain and immediate bank for wide drains (>10 m). 

All birds (especially wetland and waterbirds) were observed using a pair of binoculars (10 x 42, 

Nikon) by walking either within the drain (if dry and narrow) and/or along the drainage bank vehicle 

tracks. Observations of birds (seen or heard) were recorded in a notebook, and then transferred to 

an excel spreadsheet. The list identified the species found, numbers and any evidence of breeding.  

For each survey, date, time, Global Positioning System (GPS) coordinates, site name, note of 

environment, weather conditions and water level was recorded. Map datum was ‘GDA94’ (Geodetic 

Datum of Australia 1994). 

The volume of water present was marked as dry (the site is either dry or only as a tiny pool); low 

(drain has an expanse of water although only over short distances); moderate (large expanse of 

water however maybe shallow with exposure of mud); deep (large continuous expanse of water and 

generally at depth with little to no shallow/mud exposure. 

Comments were also noted about anything relating to the survey, such as general observations of 

frogs calling, vegetation within the permanent pool, and the site’s ability to support wetland bird 

species.  
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2.3.4 Flora Surveys 

Flora surveys were undertaken at 32 sites (31 new) and were established using an adapted DEWNR 

methodology, previously employed for wetland assessments in the region undertaken by Dickson et 

al. (2013) and Cooling et al. (2012). One site had previously been established and sampled by 

Cooling et al. (2012). Sites were chosen to ensure adequate representation of the drain vegetation 

present and associated with each permanent pool.  The sites were not permanently marked; 

however, measurements were taken from another permanent landscape feature or marker to 

ensure future repeatability.   

The vegetation transect was established perpendicular to the drain; however, unlike Cooling et al. 

(2012), a full transverse of the drain, bank to bank, was completed. This permitted an entire cross-

section of the drain to be assessed, whereas the method employed by Cooling et al. (2012) (in this 

context) would have resulted in transects only covering half of the drain width, to its deepest point.  

Each transect usually commenced on the left hand side bank (when looking downstream, noting that 

each site is described in the results), two metres from the top lip of the bank and ended two metres 

after the lip of the opposite bank. 

Global Positioning System (GPS) coordinates and a photo record were made of the start of each 

transect. All GPS points were recorded in the GDA94 map datum (Geodetic Datum of Australia 

1994). Site notes and sketches were made, noting forms of disturbance (stock, native herbivores, 

fire, fences and tracks), weediness, vegetation health and other evidence of change. The vegetation 

composition and density was recorded for each transect. A tape measure was laid out flat along the 

transect beginning on the left hand bank.   

The three most dominant species were recorded for each of the six nominated strata in a six metre 

envelope along each transect, consisting of three metres each side. Strata used were: 

 1st tree:  >3m – predominantly trees, mallee or shrubs  

 2nd tree:  >3m – predominantly trees, mallee or shrubs  

 1st shrub:  >1m and <10m – not trees, grasses or forbs 

 2nd shrub:  1m and <10m – not trees, grasses or forbs 

 1st ground:  <2m – not containing trees or mallee 

 2nd ground:  <2m – not containing trees or mallee 

To aid in separating the categories we applied the following additional rules if it was clear that we 

had two strata from the same group: 

 1st tree:  trees 

 2nd tree:  mallee or shrubs  

 1st scrub:  >2m 

 2nd scrub:  1−2m 

 1st ground:  0.3 – 1 metre, generally tall sedges and grasses or small shrubs 

 2nd ground:  <0.3 metre, generally forbs and small grasses or sedges  

On large drains, where often only the 2nd ground stratum was present along the base, it was 

apparent that recording only three species was insufficient. Generally there were up to five co-

dominant species occurring with an equal density.  Therefore in areas of the drain where only the 2nd 

ground stratum was present, a maximum of five species were recorded to accommodate field 

conditions. 
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Distinct cohorts/age classes of species were recorded separately.  This was done for all species 

where apparent; however, there was a particular focus on Eucalyptus camaldulensis var. 

camaldulensis, Melaleuca halmaturorum and Gahnia filum. Recorded life stages included: 

 Seedling 

 Sapling 

 Juvenile 0.5 – 1 m 

 Juvenile 1 – 1.5 m  

 Mature 2 – 3 m 

Every time a species changed in dominance in the strata, or the individual density of the species 

changed, the distance along each transect was recorded.  Species changed frequently and often 

independently of each other.  The density of each of the species was recorded using the following 

categories: 

 Dense:   70−100%  

 Mid-dense:  30−70% 

 Sparse:   10−30% 

 Very sparse:  <10% 

 Clumped:  0% or 

 Scattered:  0% 

Perpendicular to each transect, three 2 m x 2 m quadrats were monitored along the edge of the 

drain base/water to record the aquatic and emergent vegetation. The quadrats were located at 

positions 2 m, 6 m and 10 m downstream from transect. Each quadrat contained approximately the 

same species composition and, where possible, was located at the same depth (to within 2cm). 

The EC and pH were recorded at the first quadrat, with a depth and photograph taken for all 

quadrats. Every species within each quadrat was recorded and given a density score using the Braun-

Blanquet cover-abundance scale: 

 Five:   75 to 100% 

 Four:   50 to 75% 

 Three:  25-50% 

 Two:   5 to 25% 

 One:   numerous or scattered but less than 5% cover  

 t:   few, with small cover 

 r:   rare or solitary, with small cover. 
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3 RESULTS 

3.1 Regional Change over Time – Spatial Analysis 

An investigation of areas of inundation throughout the major drainage networks of the South East 

has revealed variable patterns of change, both in space and through time. Of the six drainage 

networks investigated in this study (Figure 7 to Figure 12), the three largest (Bray, Drain L and Drain 

M) showed a rapid initial increase in the amount of area under inundation from 1958 to 1978 (Figure

7, Figure 8, Figure 9).  

The overall area inundated across drains on the Millicent Flats and the Reedy Creek – Mount Hope 

network appears to have remained fairly steady between 1958 and 1978 (Figure 10; Figure 11) 

although the contribution of drains and/or reaches of drains changes (> 0.1 ha).  The Bakers Range 

drain shows a decline in area inundated between 1958 and 1978 (Figure 12). Across this time-period 

(1958 to 1978), all areas showed a shift toward a greater proportion of larger pools. From 1978 to 

2008, Drain L and Drain M exhibited a decline in the area under inundation, the latter most apparent 

across the upper reaches and also within Mosquito Creek.  Drain M also exhibited a reduction in the 

number of larger pools (> 1 ha) to more pools of less than 1 ha and a particular increase in pools of 

less than 0.1 ha in 2008.  Bray Drain, Reedy Creek-Mount Hope and the Millicent Flats networks 

showed an increase in area under inundation from 1978 to 2003 and then a decrease in 2008.  With 

the exception of the Millicent Flats drains, all of the areas showed an increase in area under 

inundation in 2013 with a corresponding increase in the frequency of larger pools (>1 ha).  The 

Millicent Flats drains showed a small decrease in area under inundation compared to 2008, solely as 

a result of reduced inundation in network 2 (Figure 11).
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Figure 7:  (a) Number of pools and pool sizes, (b) change in area of surface water across reaches, and(c) a map 

of drainage reaches for the Bray Drain – Biscuit Flat drainage network. 
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Figure 8: (a) Number of pools and pool sizes, (b) change in area of surface water across reaches, and (c) a map 
of drainage reaches for the Drain L network. 
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Figure 9: (a and b) Number of pools and pool sizes, (c) change in area of surface water across reaches, and (d) 
a map of reaches for Mosquito Creek and Drain M.  

 

0 10 205
Kilometers

a 

b 

c 

d 

Red line denotes upper 

frequency in artificial drains 

 

 Pool size (Ha) 



Evaluation of Change and Survey of Environmental Values: Permanent Pools in Drains and Watercourses in the SE of SA 

Page 24  

 

 

  

Figure 10: (a) Number of pools and pool sizes, (b) change in area of surface water across reaches, and (c) a 
map of drainage reaches for the Reedy Creek – Mount Hope drainage network. 
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Figure 11: (a) Number of pools and pool sizes, (b) change in area of surface water across major drainage 
networks, and (c) a map of drainage networks for the Millicent flats region. 
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Figure 12: (a) Number of pools and pool sizes, (b) change in area of surface water across reaches and (c) a map 
of drainage reaches for the Bakers Range drain. 
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3.1.1 Spatial analysis of survey sites 

The catchment-scale inundation data summarised in this section includes the majority (30 sites) of 

permanent pools visited through this project for ecological assessment. As such, it was also possible 

to track the progress of these individual pools (in spite of a few limitations) through time. The results 

are presented in Table 6. 

Over the key 10-year analysis period between 2003 and 2013, which includes the 2008 imagery 

taken during the Millennium Drought, 29 of the 37 ecological survey sites were found to be 

inundated in all three images. Although not necessarily an indicator of water depth, habitat quality 

or connectivity over this period, water presence does give an insight into a site’s hydrological status. 

It is the only reliable way to retrospectively determine the region’s most resilient pools across the 

regional drainage infrastructure. 

The vast majority of pools across all time periods were of modest size (less that 1 ha in size), with 

only 6, 0 and 2 pools greater than 10 ha in size in the 2003, 2008 and 2013 imagery respectively. 
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Table 6: Area (ha) of drain inundated at time of aerial imagery, associated with each site (some pools combine 
in some years) and cell shading to indicate relative size of pool for each year at each site. 

 = dry - distance to nearest pool; ℗ = prior to drain construction; ND = no data/poor imagery 

“Inundated last 10yrs” – sites found to be inundated in all three aerial photographs from 2003 – 2013 

Blue shading indicating relative pool size across years is independent for each site (row).

Al leyns  Road Dra in 36 - 41 AR-DL 0.005 0.002 0.014 0.003 0.009 

Nitschke Road Weir NRW   

Nitschke Rd Tantanoola NRT   

Sebastopol  Springs SS    0.05 0.58 

Narrowneck Dra in ND ℗ 0.04 0.16 0.01 0.01 

Lake Frome Dra in - Bevi laqua Ford BF 1200m 0.27 1.81 0.14 0.25 

Glen Bridge/Loss ie Rd GB 1.52 0.17 11.06 1.49 2.44 

Hatherleigh Dra in HD 300m 1000m ND 0.04 0.04 ND

Reedy Creek/Mt Hope Dra in - Mt Hope Rd RC1 

Reedy Creek/Mt Hope Dra in Cutting RC2 

Reedy Creek Div B Dra in RC-DIVB 1100m 2.74 800m 1700m 0.09 

Reedy Creek/Mt Hope Dra in - Hogan's  Lane RC-HL  0.38 2.12 0.37 1.31 

Mt Hope Dra in, McKinnon Lane MH-McK      

Drain M - Princes  Hwy To Elgin Lane DM-PH ℗ 2.31 2.96 1.54 2.35 

Drain M - Magarey's  Lane to Woakwine DM-ML1 ℗ 9.75 11.25 6.16 9.74 

Drain M - Magarey's  Lane to Woakwine DM-ML2 

Drain M - Elgin's  Lane to Magarey Lane DM-EL 

Drain M - Lucindale-Conmurra  Rd DM-LC ℗ 15.57 10.1 2.46 5.9 

Drain M - Beachport-Penola  Rd DM-BP 0.02 1.49 0.84 0.05 0.14 

Bray Dra in - Princes  Hwy /Naracoorte Highway BD-PH1 ℗ 0.23 0.02 0.05 0.18 

Bray Dra in - Princes  Hwy /Naracoorte Highway BD-PH2 ℗ 0.01 ND 0.08 0.08 ND

Bray Dra in Lake Hawdon South-Coasta l  End BD-LH ℗ 6.06 4.5 

Bray Dra in - North BD-N ℗  0.82 

Drain L North End DL-NE 380m 170m 0.21 0.06 0.14 

Drain L Lake Hawdon North DL-LH 14.76 55.4 1300m 6.38 

Drain L - Kangaroo Hi l l  Rd DL-KH 730m 2.75 0.17 

Drain L - Boomaroo Rd (Coasta l  End) DL-BR 0.13 0.11 1.14 

Katani  Park Bakers  Range Dra in - South KP2 0.08 0.02 0.17 0.07 0.12 

Katani  Park Bakers  Range Dra in – North KP-BRD 0.52 0.48 0.68 0.38 0.78 

Jacky White Dra in - Minnie Crowe Rd JWD-MC ND ND 0.03 1400m 0.43 

Jacky White Dra in - Kingston/Lucindale Rd JWD-KL ND ND ND 0.01 0.01 ND

Blackford Dra in-  Rowney West Rd BlD-RW ND ND 2.99 0.64 2.99 

Blackford Dra in - Mt Scott BlD-MS ND ND 0.23 0.23 0.23 

Fairview Dra in - James  Rd FD-JR ℗ ℗ 8.22 0.56 8.22 

Henry Creek, Pool  A HC-A ND 0.04 0.07 0.04 0.03 

Henry Creek, Pool  B HC-B ND 0.11 0.14 0.07 0.06 

Henry Creek, Pool  C HC-C ND 45m 0.04 0.01 0.04 
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3.2 Taxonomic Group Survey Summaries 

3.2.1 FISH 

In total, 18,122 fish from 13 species (12 native, one exotic) were recorded across the 15 sites (Table 

7). This included the nationally listed Yarra Pygmy Perch (vulnerable under EPBC Act 1999) and seven 

species that are of state conservation concern (Hammer et al. 2009).  The Yarra Pygmy Perch was 

recorded at two sites in Drain M (DM-LC and DM-PH) and Henry Creek (HC-A), one of which DM-LC 

was a new location for the species. Drain L recorded the most diverse fish communities, with nine 

species at Boomaroo Road (DL-BR) and seven at Kangaroos Hill (DL-KH). The overall fish catch was 

dominated by the exotic Gambusia holbrooki (77%) however three species made up the bulk of 

native species sampled: Small-mouthed Hardyhead (8,447 fish), Southern Pygmy Perch (3,666 fish) 

and Carp Gudgeon (1,224 fish).  

Despite its overall abundance, Gambusia holbrooki was only present at four sampling sites as 

follows: 

 SE14-11: Reedy Creek/Mt Hope Drain, Hogan Rd - 79 fish,  

 SE14-1: Drain M, Beachport-Penola Rd - 3,335 fish,  

 SE14-3: Drain M - Princes Hwy To Elgin Lane – 515 fish, 

 RSE14-10: Reedy Creek Mount Hope Drain, Mt Hope Rd – 207 fish. 

No fish were recorded at two sites (SE14-09: Jacky White Drain, Kingston-Lucindale Rd; SE14-15, 

Henry Creek, Pool C), with the latter being dry at the time of sampling. 

Opportunistic detections included Yabbies (12 sites), Long-necked Turtles (5 sites), Freshwater 

Shrimp (one site) and one Southern Bell Frog at a site (SE14-03: Drain M, Elgin Lane) where the 

species has been regularly recorded. 
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Table 7: Summary of fish and opportunistic catch (green = threatened species, red = exotic) 

Site Name 
Fish Site 
Code 
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Drain M - Lucindale-Conmurra Rd SE14-01 DM-LC 99     2     138 378     90   3355     x x     
Drain M - Beachport-Penola Rd SE14-02 DM-BP 648     7     622 342                 x   x 
Drain M - Princes Hwy To Elgin Lane SE14-03 DM-PH 342     105     521 192     25   515   1 x x x x 
Drain L - Boomaroo Rd (Coastal End) SE14-04 DL-BR   12 54   57 1 1405 211 5 28   3         x   x 
Drain L - Kangaroo Hill Rd SE14-05 DL-KH   30 6   1   156 179   2           x x     
Fairview Drain - James Rd SE14-06 FD-JR             938                   x     
Blackford Drain - Mt Scott SE14-07 BlD-MS             250                         
Jacky White Drain - Minnie Crowe Rd SE14-08 JWD-MC             285                         
Jacky White Drain - Kingston/Lucindale Rd SE14-09 JWD-KL                           x     x     
Reedy Creek/Mt Hope Drain - Mt Hope Rd SE14-10 RC1   83         260 526         207     x x     
Reedy Creek/Mt Hope Drain Cutting SE14-11 RC-HL               130         79     x x     
Blackford Drain-  Rowney West Rd SE14-12 BlD-RW             3679                   x   x 

Henry Creek Pool B SE14-13 HC-B 2     1     124 1342                 x     

Henry Creek Pool A SE14-14 HC-A 143     103     69 366     4           x   x 

 



Evaluation of Change and Survey of Environmental Values: Permanent Pools in Drains and Watercourses in the SE of SA 

Page 31  

 

3.2.2 FROGS 

Surveys were conducted over two main sampling periods; 32 sites were surveyed during spring-

summer and 18 sites during autumn surveys. The recorders failed at a total of four sites (of 50 sites), 

however at least one successful survey effort was completed at each site, and frog presence was 

also opportunistically recorded during set up of the frog recordings and waterbird surveys. 

A total of 6 species were recorded during the surveys, as also presented in Table 8: 

 Common Eastern Froglet (Crinia signifera) 

 Striped Marsh Frog (Limnodynastes peronii) 

 Spotted Marsh Frog (Limnodynastes tasmaniensis) 

 Banjo Frog (Limnodynastes dumerilii) 

 Southern Brown Tree Frog (Litoria ewingii) 

 Southern Bell Frog syn. Growling Grass Frog (Litoria raniformis) – Vulnerable (EPBC) 

Most species detected are considered regionally common, apart from the Southern Bell Frog, which 

is listed as nationally vulnerable under the EPBC Act 1999. The most frequently recorded species was 

the Common Eastern Froglet occurring at 23 of the surveyed drain sites.  At two sites (Alleyns Road 

Drain and Drain M – Princess Highway to Elgin Lane), all six species were detected. 

Positive detections for nationally vulnerable Southern Bell Frog occurred at eight of the survey sites 

on the frog recorders and twice opportunistically at a fish site.  This totalled ten sites including: 

 Five sites located along Drain M: Lucindale-Conmurra Rd (DM-LC), Princess Highway to Elgin 

Lane (DM-PH, recorded in fish traps), Elgin Lane to Magarey Lane (DM-EL) and Magarey’s 

Lane 1 and 2 (DM-ML1 & DM-ML2); 

 Hatherleigh Drain (HD); 

 Drain 36-41 off Alleyns Road (AR-DL);  

 Reedy Creek Mt Hope Drain – Hogans Lane (RC-RC, tadpoles recorded in fish traps) and, 

 Both sites on Katani Park (KP-BRD and KP-2). 

No records were made of the State-listed rare Southern Smooth Froglet, despite undertaking an 

additional 18 surveys during their peak autumn calling period within their potential range.  

Additionally no frog calling was detected at twelve of the sites, notably those occurring in the more 

northerly (more saline) range of the sample area including Bray Drain, Drain L, Blackford Drain, 

Fairview Drain and Jacky White Drain. 

A more detailed summary for each site can be found in the individual site results and an overall table 

of more detailed results can be seen in APPENDIX D: Frog Survey Results. 
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Table 8: Summary of frog survey results (including significant frog detections during the fish survey) 

 Site Name/Description Site Code 

Season  
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Alleyns Road Drain 36 – 41 AR-DL         6 

Nitschke Road Weir NRW         4 

Nitschke Rd Tantanoola NRT         3 

Sebastopol Springs SS         2 

Narrowneck Drain  ND         3 

Lake Frome Drain - Bevilaqua Ford BF         4 

Glen Bridge/Lossie Rd GB         1 

Hatherleigh Drain HD         5 

R
e

e
d

y 
C

re
e

k 
– 

M
o

u
n

t 
H

o
p

e
 

D
ra

in
s 

Reedy Creek/Mt Hope Drain - Mt Hope Rd RC1         3 

Reedy Creek/Mt Hope Drain Cutting RC2         3 

Reedy Creek – Hogans Lane RC_HL         1 

Reedy Creek Div B Drain RC-DIVB         2 

Mt Hope Drain, McKinnon Lane MH-McK         3 

D
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Drain M - Princes Hwy To Elgin Lane DM-PH         6 

Drain M - Magarey's Lane to Woakwine DM-ML1         4 

Drain M - Magarey's Lane to Woakwine DM-ML2         4 

Drain M - Lucindale-Conmurra Rd DM-LC         3 

Drain M - Elgin's Lane to Magarey Lane DM-EL         3 

Drain M - Beachport-Penola Rd DM-BP         5 
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 Bray Drain Lake Hawdon South-Coastal End BD-LH         4 

Bray Drain - Princes Hwy /Naracoorte Highway BD-PH1         2 

Bray Drain - Princes Hwy /Naracoorte Highway BD-PH2         1 

Bray Drain – North BD-N         0 
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Drain L North End DL-NE         0 

Drain L Lake Hawdon North DL-LH         0 

Drain L - Kangaroo Hill Rd DL-KH         0 

Drain L - Boomaroo Rd (Coastal End) DL-BR         2 
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 Katani Park Bakers Range Drain – South KP2         2 

Katani Park Bakers Range Drain – North KP-BRD         3 
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t Jacky White Drain - Minnie Crowe Rd JWD-MC         0 

Jacky White Drain - Kingston/Lucindale Rd JWD-KL         0 

Blackford Drain-  Rowney West Rd BlD-RW         0 

Blackford Drain - Mt Scott BlD-MS         0 

Fairview Drain - James Rd FD-JR         0 

Totals 33 32 18 23 5 18 5 17 10  
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3.2.3 WATERBIRDS 

Over 2,000 wetland and waterbirds (of 25 species) were seen/heard at the thirty one sites during 

surveys in April 2014 (Table 9). The species of note included: 

 Australasian Grebe 

 Australasian Shovelor 

 Australian Shelduck 

 Banded Stilt 

 Beautiful Firetail 

 Southern Emu-wren 

 Little Grassbird 

 Golden-headed Cisticola 

Over 90% of all birds recorded were of eight species: Australian Shelduck, Australian Grey Teal, 

Chestnut Teal, Pacific Black Duck, Straw-necked and White Ibis, White-faced Heron and Black Swan. 

The permanent pools with the most diverse wetland/waterbird communities (number seen in 

brackets) included: 

 Drain M (15); 

 Bray Drain (9); and, 

 Blackford Drain (7). 

The total number of birds observed per site ranged from 0-10 individuals at 16 sites, 11-100 

individuals at nine sites, 101-200 individuals at 4 sites and the remaining two sites were found to 

support 300-600 birds (refer to Table 9).  

A more detailed summary for each site can be found in APPENDIX E: Waterbird Results. 
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Table 9: Summary of waterbird survey results at South East permanent pools autumn 2013 in relation to water 
depth characteristics. 

Number of 
birds per site 

No. of sites 
(/31) 

Site names 
Pool depth characteristics 

Dry Low Mod Deep 

0-10 16 

Nitschke Road Weir (NRW) 
Nitschke Road Tantanoola (NRT) 
Glen Bridge (GB) 
Bevilaqua Ford (BF) 
Narrowneck Drain (ND) 
Reedy Creek (RC1) 
Drain M (MD-BP) 
Alleyns Rd (AR-DL) 
Hatherleigh Drain (HD) 
Mt Hope Drain (MH-MCK) 
Bray Drain (BD-PH1) 
Drain L (DL-NE) 
Drain L (DL-LH) 
Drain L (DL-KH) 
Fairview Drain (FD-JR) 
Jacky Whites Drain (JWD-MC) 

6 3 4 3 

11-100 9 

Drain M (DM-EL) 
Drain M (DM-ML1) 
Reedy Creek (RC2) 
Sebastopol Springs (SS) 
Bray Drain (BD-LH) 
Bray Drain (BD-PH2) 
Drain L (DL-BR) 
Katani Park (KP-BRD) 
Jacky Whites Drain (JWD-KL) 

 3 2 4 

101-200 4 

Blackford Drain (BlD-MS) 
Blackford Drain (BlD-RW) 
Bray Drain (BD-N) 
Drain M (DM-ML2) 

  2 2 

201-600 2 
Drain M (DM-LC)  
Drain M (DM-PH) 

   2 

 
The most widespread waterbird (number of sites in brackets) was the White-faced Heron (18), 

Pacific Black duck (14), Australian Grey and Chestnut Teal (7), and Australian Shelduck (6). The most 

abundant waterfowl were the Australian Shelduck with 429 recorded (at six sites), resulting in 24% 

of total bird numbers, Straw-necked Ibis (365, 20%) although only at 3 sites, Chestnut Teal (280, 

15%), Pacific Black duck (189, 10.6%), and Black swan (156, 8.7%). Other wetland bird numbers were 

low in comparison but the Golden-headed Cisticola was seen or heard at 5 sites. 

  



Evaluation of Change and Survey of Environmental Values: Permanent Pools in Drains and Watercourses in the SE of SA 

Page 35  

3.2.4 FLORA 

Thirty-three drain sites were surveyed using the transect and quadrat methodology previously 

described.  The methodology was slightly modified from that used by Cooling et al. (2012) and 

Dickson et al. (2013) to capture the full perpendicular habitat transverse of the drain.  One of the 33 

sites was previously established by Cooling et al. (2012), located at an important threatened fish site. 

During the permanent pools survey, 130 flora species were recorded, of which 73 (56.6%) were 

native.  As would be expected in drainage lines that are regularly managed to maintain flow, there 

was a high proportion of introduced species, particularly introduced pasture grasses and forbs.  

However, in the shallow sections of drain there was a good cover of grasses, herbs and sedges that 

would provide fauna habitat.  The deep sections of drains had a low floristic diversity, predominantly 

dominated by Potamogeton pectinatus, Myriophyllum salsugineum and Triglochin procera, fulfilling 

the same ecological niche as a lake or deep river with little flow.  In the brackish to saline drains, only 

the salt tolerant Potamogeton pectinatus and Chara sp. persisted in the water. 

Only one species listed as threatened under the National Parks and Wildlife (NP&W) Act 1972 was 

recorded within the transects or quadrats on the survey, the vulnerable Limestone Maiden Hair Fern 

(Adiantum capillus-veneris) at Drain L Magarey Lane 1 (which was previously surveyed).  However, 

three additional state rare species were recorded opportunistically in immediately adjacent 

drain/riparian vegetation during the survey, the Tall Saw-sedge (Gahnia clarkei) and Scented Paper-

bark (Melaleuca squarrosa) at Sebastopol Springs (SS) and Tall Rush (Juncus procera) at Katani Park 

(KP-BRD). 

Table 10: Flora species of note recorded on the permanent pools survey, May 2014 

Scientific Name Common Name Rating Number 
of sites 

Adiantum capillus-veneris Limestone Maiden-hair Vulnerable 1 

Gahnia clarkei Tall Saw-sedge Rare 1 

Juncus procerus Tall Rush Rare 1 

Melaleuca squarrosa Scented Paper-bark Rare 1 

*Asparagus asparagoides f. asparagoides Bridal Creeper Declared & *Env Weed 3 

*Rubus sp. Blackberry Declared & *Env Weed 1 

*Cirsium vulgare Swamp Thistle Declared 12 

*Euphorbia terracina Terracina Spurge Declared 1 

*Billardiera heterophylla Sollya *Env Weed 1 

*Coprosma repens Looking-glass Bush *Env Weed 1 

*Ehrharta calycina Perennial Veldt Grass *Env Weed 1 

*Juncus articulatus Jointed Rush *Env Weed 8 

*Juncus acutus Spiny Rush *Env Weed 1 

*Thinopyrum elongatum Tall Wheat-grass *Env Weed 2 

*Pinus radiata Monterey Pine *Env Weed 1 

Vulnerable and Rare species are listed under the National Parks and Wildlife Act 1972, Declared weed species are listed 

under the Natural Resources Management Act 2004, *Env Weed indicated an environmental weed, not formally listed 
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Four of the 57 weeds recorded are declared weed species under the Natural Resources Management 

Act 2004.  Swamp Thistle (*Cirsium vulgare) was the most commonly recorded at 12 sites, followed 

by Bridal Creeper (*Asparagus asparagoides) recorded at Blackford Drain (BlD-RW), Katani Park (KP-

BRD), Alleyns Road Drain 36 - 41 (AR-DL), Blackberry (*Rubus sp.) at AR-DL and finally Terracina 

Spurge (*Euphorbia terracina) recorded at Drain L – Kangaroo Hill (DL-KH). 

Eight species considered to be environmental weeds were recorded during the survey, Tall Wheat 

Grass (*Thinopyrum elongatum), Perennial Veldt Grass (*Ehrharta calycina), Jointed Rush (*Juncus 

articulatus), Bridal Creeper (*Asparagus asparagoides), Blackberry (*Rubus sp.), Monterey Pine 

(*Pinus radiata), Sollya (*Billardiera heterophylla), Spiny Rush (*Juncus acutus) and Looking-glass 

Bush (*Coprosma repens). 

The most commonly recorded environmental weed was *J. articulatus occurring from Bray Drain in 

the North to Narrow Neck Drain in the South, predominantly as a dominant species.  Sites where *J. 

articulatus was recorded include Bray Drain (BD-PH2 and BD-N), Bevilaqua Ford (BF), Reedy Creek 

(RC1 and RC2), Hatherleigh Drain (HD), and Drain M (DM-PH and DM-EL). 

*Coprosma repens was only recorded at Narrow Neck Drain (ND), which is adjacent to Lake Frome 

Conservation Park.  The invasive wetland species Tall Wheat Grass *T. elongatum was recorded at 

two Upper South East brackish sites [Blackford Drain (BlD-RW) and Jacky White Drain – Lucindale-

Kingston Road (JWD-LK)], reflecting its agricultural use for pasture establishment in saline wet soils.  

A large infestation of Sollya *B. heterophylla is present at the Blackford Drain (BlD-RW) site in the 

limited amount of remnant vegetation surrounding the drainage line.  While Monterey Pine *P. 

radiata was not found in any transects, there is a number of wildlings growing along the step banks 

adjacent to Drain L at Kangaroo Hill (DL-KH).  During the fish survey at Blackford Drain Mt Scott (BlD-

MS) a population of Spiny Rush *Juncus acutus was observed, extending for 15m along the northern 

bank. Given the invasiveness of this species and limited records in this area it is recommended as a 

priority for control. 

This project undertook surveys at a small subset of sites across the drainage network with only 

eleven weed species of importance recorded and described above.  However, similar to road 

reserves, drainage reserves are long narrow corridors that are highly susceptible to edge effects, 

including the encroachment of weeds from surrounding land-uses.  Drains represent effective 

corridors that can then spread aquatic and terrestrial weeds across the region, providing pathways 

for weed dispersal across previously natural barriers. It is likely that declared, environmental and 

new emerging weeds already exist along the drainage networks that were not identified in the 

current survey.  

The most floristically diverse sites, with the highest proportion of native species were those located 

close to remnant vegetation, where the water had started to recede allowing for the re-colonisation 

of grasses, forbs and sedges and/or with fresh water.  Comparatively diverse sites with low weed 

loads included both Katani Park (KP-BRD & KP2) sites, Drain L Lake Hawdon North (DL-LH) and Bray 

Drain Lake Hawdon South (BD-LH). 

A full species list can be found in APPENDIX F:  Flora Species List. 
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4 DISCUSSION 

4.1 Change of Permanent Pools through Time 

The GIS analysis of temporal sets of aerial imagery is a promising approach for detecting patterns of 

change in surface water hydrology and the approach is finding widespread hydrological application.  

While automated methods of analysis have been developed and applied, they are generally 

regarded as being of limited utility for smaller water bodies given a tendency for an untenable 

misclassification of land versus water (Necsoiu et al. 2013). A majority of applications to date have 

therefore relied on manual interpretation which is labour-intensive and therefore often not 

considered viable for regional scale investigations (Sannel and Brown 2010). 

An approach developed for detection of permanent pools in South East South Australia (Anderson et 

al. 2013) has provided a framework in order to better understand and document temporal patterns 

of localised inundation, both in natural and artificial drainage lines. Specifically, the historical trends 

identified in this report reveal both regional and localised patterns of surface inundation which have 

occurred in response to over half a century of drainage, climatic change and land use transition. 

The two main components of change identified through our use of this methodology for pools in 

drainage systems of the South East are: (a) an initial increase in the areas of drainage lines receiving 

greater levels of permanent inundation (evidenced as being wetter at the driest time of the year); 

and (b) a retreat of areas of inundation in response to and following the millennium drought. 

There is a clear regional response in association with major drainage development and construction 

of the major drainage networks examined during this study.  Specifically, aerial imagery collected in 

1958 (prior to major works) shows that a majority of the summer/autumn inundation in 

watercourses occurred in small (< 1 ha) pools, and the majority of such pools were located within 

Mosquito Creek, one of the region’s primary natural streams (See Section 3.1.2). Additionally, an 

example of some larger natural wetlands visible in the Bakers Range Watercourse in 1958, are 

presented in Figure 13. These wetlands continue to persist during the summer 1978 image, but 

appear to have undergone increased summer drying in recent years (see 2008 image in Figure 13).   

Within the artificial drainage network in 1958, permanent water only generally occurred in smaller 

pools (<1 ha in size). As drains were developed and deepened, between 1958 and 1978, a higher 

frequency of larger permanent pools (1-10 ha in size) established throughout their newly 

constructed lengths, resulting in a positive shift in the frequency of larger pools.   

This result is depicted in the graphed area estimates at Drain M, the Reedy Creek Mount Hope Drain, 

Bray Drain, Drain L and drains servicing the Millicent Flats  (refer back to 3.1 Regional Change over 

Time – Spatial Analysis) reflects a regional transition from a landscape where water was spread out, 

still poorly drained and largely underpinned and maintained by groundwater interactions to a 

situation where drains diverted water more directly and rapidly to the sea and greatly reduced the 

duration of inundation across much of the landscape (Taylor, 2006). The effect of major drainage 

was to divert and concentrate this water at more discrete locations, while also directly drawing upon 

the unconfined groundwater aquifer where it was intercepted by deeper drains, acting to increase 

the number and average size of permanent pools within the drainage network. 
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Figure 13: Summer imagery of wetlands along the Bakers Range watercourse: 

LEFT: in 1958 prior to clearance and major upstream drainage works, with wetlands inundated; 

CENTRE: 1978 after clearance (middle), with wetlands still inundated; 

RIGHT: with wetlands dry in 2008 (right). 
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During this period (1958 to 1978), the distribution and average size of pools in Mosquito Creek remained 

constant, providing evidence that climatic variables were unlikely to be influencing this apparent increase in 

the presence of surface water at the end of summer and in early autumn. An analysis of rainfall trends, 

across the time period for when aerial imagery was collected, further validates this by showing that 1978 

actually represented a below-average period across the more inland regions of the mid-South East (Figure 

14). Hence, the apparent increase in permanent pools in drains in 1978 is evidence suggesting that the 

drains were having their intended effect; conveying and concentrating surface and groundwater discharge 

from the wider landscape. 

 

 

Figure 14: Comparison between overall annual average and rolling five year annual average rainfall at four locations in 
South East Australia (weather station number in parenthesis). Years that correspond with aerial photography are 

indicated by black diamonds. 
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With the onset of reduced rainfall in the late 1990s (Figure 14), there was a decline in the overall amount of 

area retaining permanent inundation and a reduction in the frequency of pools across all size classes in 

Drain M and Drain L with significant declines in the Bakers Range area.  Overall area of inundation and 

actual number of pools also decreased markedly in Mosquito Creek across this period (see Figure 15 and 

Figure 16).  This period is also strongly associated with the onset of declines in regional groundwater 

(Harding, 2012).  

 

Figure 15: Mosquito Creek and its original flow path to the north of Hacks Lagoon (above, flowing in summer 1958) 
and its dry, realigned flow into Hacks and Bool Lagoon (below, 2013) 
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Figure 16: Comparison of continuous stretch of water in Mosquito Creek in March 1958 (above) to long dry stretches 
of creek in 2013 (below) 

The magnitude of decline was most apparent in the 2008 imagery when all sites show a marked decline in 

both the area of inundation and the average size of pools.  This period is now well documented as being a 

time of serious aquatic habitat decline in much of south-eastern Australia (Bond et al. 2008) and also 

constitutes the first time in recorded history that Mosquito Creek not only ceased flowing for part of the 

year (December 2002) but actually did not flow at all during the years of 2006 and 2008 (daily recorded 

flow volumes at Struan – www.waterconnect.sa.gov.au).   

  

http://www.waterconnect.sa.gov.au/
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In conjunction with severe rainfall deficits across the region, the period between 2003 and 2008 also saw a 

rapid transition of much of the border, upper Drain M and Bakers Range regions from agricultural land to 

hardwood and softwood plantations – see Figure 17.  This period of transition has been associated with 

rapid groundwater decline, particularly throughout the Bakers Range and mid-Drain M sections.  Not 

surprisingly, evidence of inundation throughout these sections of drain is absent in both 2008 and 2013.   

 

Figure 17: Section of Drain M showing weir pool inundation in March 1978 and a dry drain in January 2013, with 

adjacent plantation development also evident in the later image. 

Drain M and Bakers Range drains have also undergone a more recent transition associated with the 

REFLOWS program which has seen a regulator installed at the confluence of both drains.  The year of 2011 

marks the first time that water was diverted at this regulator and into the modified Bakers Range drain.  

The apparent increase in area under inundation along Bakers Range, at two deep pools at Katani Park, is 

potentially a direct result of this diverted water, again highlighting the impact that drainage and flow 

diversions have on concentrating water at discrete locations in the landscape.  

The trends identified from this temporal analysis highlight the importance of maintaining natural buffering 

mechanisms, such as regulation weirs, to prevent flows from being diverted to a common area and 

resulting in flooding, exacerbated drying of upstream environments and/or elevated nutrient levels 

(eutrophication) of receiving environments.  The use of regulating weirs has been implemented by SEWCDB 

since 1956 with demonstrated benefits for surrounding groundwater recharge and also pool persistence 

(Slater and Farrington, 2010). By retaining flows throughout drainage systems, the likelihood of creating a 

greater number of permanent sites increases their availability for the regions flora and fauna.  Further 

investigation of pool dynamics over time may be useful in determining what threshold area (and depth) is 

required for pools in order to maintain permanency under current climatic and land-use conditions. 
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4.2 General Trends across Flora and Fauna Survey Components 

4.2.1 FISH 

New sites 

Given the extensive sampling that has occurred across the South East since 2001 by Aquasave – NGT 

(specifically by Michael Hammer), it is likely that few undiscovered populations of threatened fish species 

exist. Sampling of the previously un-sampled Drain M site at Lucindale-Conmurra Road revealed a 

reasonable population of Southern Pygmy Perch occurring upstream of the weir structure. Sampling of 

other previously un-sampled sites yielded few ecologically significant results, as many were highly saline 

and only supported the salt tolerant Small-mouthed Hardyhead, if any fish were present.  

Sites previously sampled during 2002 inventory  

The identification of a new population of Yarra Pygmy Perch and Southern Pygmy Perch in the lower Drain 

M watercourse during the present study is of significance. Both species occurred in reasonable numbers, 

with recent recruitment evident. This finding highlights the importance of the lower Drain M watercourse 

as a stronghold of both species. Maintaining flows through lower Drain M will be critical to preserve 

populations of both species.   

Sampling on Drain L again revealed diverse fish communities. This, coupled with broader knowledge of the 

significant fish populations (e.g. Australian Mudfish in Lake Hawdon South) in the catchment, ensures that 

any management and infrastructure alteration must be duly considered. For instance, initial concepts 

(during the feasibility stage) for the South East Flows Restoration Project (SEFRP) investigated the potential 

to divert water from the Drain L catchment toward the Southern Lagoon of the Coorong.  Whilst the 

current delivery of this program only includes a connection to the Blackford Drain, and does not include the 

catchments further south (Drains L and M), it is critical to ensure that any future SEFRP diversions do not 

alter the flow regime of the catchment to the extent that the ecological assets are placed under threat. 

Furthermore, maintenance of the catchment free of exotic species (Gambusia holbrooki) is a high priority. 

Other sites that haven’t been sampled since the 2002 South East inventory did not reveal any major 

findings. Sites on Fairview and Blackford Drains, for instance, were highly saline, only supporting Small-

mouthed Hardyhead. 

Ongoing monitoring of key ecological assets 

Henry Creek 

The Yarra Pygmy Perch population in Henry Creek (which occur the area noted as Inset A in Figure 18) is still 

extant but, due to ongoing critically low numbers, irregular flows and, at times, poor water quality and low 

water depth, it remains uncertain whether this outlying population will persist.  Numbers of the species 

captured were very low (only four fish recorded) and the prevailing hydrological regime and site conditions 

do not yet appear capable of supporting a self-sustaining population of the species into the long term.  
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Figure 18: The Henry Creek system showing the location of permanent pools in red. 

A number of key infrastructure decisions have been made over recent years that have made it possible for 

the SEWCDB to better manage suitable quality seasonal inflows for several years into Henry Creek via Big 

Telowie Swamp, when water levels permit this to occur. Big Telowie Swamp is the wetland upstream of 

Henry Creek that now receives regular inflows from the Kercoonda Drain. Those flows are typically 

managed to occur over the winter/spring period and are of a quality (~4,000 µS/cm EC) currently deemed 

suitable for this site based on recent water quality trends, although historic salinity observations were more 

in the order of 2,000 – 3,000 µS/cm EC (DWLBC 2003).  

It is highly probable that these managed flows are the primary reason that a local extinction of Yarra Pygmy 

Perch has so far been averted. However, what remains unclear is the longer term impact of broader 

climatic trends and regional groundwater drainage infrastructure on groundwater spring discharges into 

Henry Creek, as these are critical for maintaining site hydrology (water depth and quality) of the Litigation 

Lane permanent pools (in particular) through the annual summer and autumn dry phases. 

It is in relation to this question that the retrospective aerial imagery presented in Figures 19 and 20 is quite 

revealing. The Litigation Lane pools of Henry Creek shown in Figure 19, where fish are now regularly 

monitored, have not changed greatly in extent (with exception of a downstream pool during the drought in 

2008). However, they do show an increase in vegetative cover over the past decade that is probably more 

indicative of the removal of grazing than it is of site hydrology, although reduced water depth may also 

have partially contributed to an increase in the emergent vegetation particularly noted in Pool B. 
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Figure 19: Inset A from Figure 18 - Aerial imagery of Henry Creek at Litigation Lane showing the change in permanent 

pool size (red polygon) between 1978 and 2013. 

 

Figure 20: Inset B from Figure 18 - Aerial imagery showing upstream inundation at Henry Creek in March 1978 (left) 
and a dry watercourse in January 2013 (right) following major upstream diversions and loss of spring inflows. 

However, the upstream imagery from 1978 in Figure 20 reveals a more complex story. This section of Henry 

Creek, known locally as “The Folly”, was significantly inundated in 1978, in a section where little summer 

surface water can now be found, and where none was remotely detectable from aerial imagery over the 

past 10 years (the most recent 2013 image is also presented in Figure 20). Groundwater springs are known 

to occur along this stretch of Henry Creek, and given the completely dry state of Big Telowie Swamp in 

1978, it can be reasonably surmised that these springs were actively discharging (i.e. the upper reaches of 

Henry Creek were intercepting groundwater) during the 1978 summer. On the basis of this observation, it is 

also reasonable to conclude that the deeper pools downstream at Litigation Lane were also probably more 

influenced (and sustained) by local groundwater spring discharge in that era. It is noteworthy that this was 

a time when Henry Creek was still anecdotally known to support good numbers of River Blackfish, a species 

now locally extinct from this site. 

2013 2008 

2003 1978 
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An analysis of the regional Digital Elevation Model (DEM, based on LiDAR), refer to Figure 21, reveals the 

following key points: 

 The constructed bed level of the Kercoonda Drain to the east of Henry Creek (“upstream” in a 

groundwater sense) lies at approximately 12.2 - 12.4 m AHD (pers. comm. M. de Jong 2014, based 

on construction drawings), and has been intercepting relatively fresh groundwater (by Upper South 

East standards) since its construction. 

 The bed level of Big Telowie Swamp is marginally higher in the landscape, sitting at 12.8 - 13.1 m 

AHD, however the Kercoonda Drain is permanently inundated, to a depth that often permits 

“liberated” groundwater to be diverted into Big Telowie Swamp (see Figure 21). The DEM indicates 

that at the time LiDAR data was captured, the Kercoonda Drain was approximately 1.5m deep - 

inundated to 13.7m ADH. This process has, in direct contrast to wider recent regional trends, 

enabled Big Telowie Swamp to be converted into a semi-permanent wetland – making it a stand-

out wetland feature in this part of the Upper South East. 

 The upstream stretch of Henry Creek (known as the Folly) that was inundated in 1978 is marginally 

lower in the landscape than Big Telowie, sitting at around 12.3 m AHD. 

 There is substantial fall down Henry Creek to the Litigation Lane Pools, which are around 8 m AHD.  

 Prior to the construction of the Kercoonda Drain, Big Telowie was not a summer groundwater 

expression site in its own right (it is dry in 1978). 

 

Figure 21: Cross sectional profile showing elevations of hydrological features associated with the upper Henry Creek 
watercourse. Yellow line within inset image shows location of the cross-section. Black line on the main cross-section 
shows how the depth of water in the Kercoonda Drain often permits water to be diverted into Big Telowie Swamp. 

Note: scales indicate the degree of vertical exaggeration. 

  

Cross-section turning 

point 
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Based on the points highlighted (particularly the elevation data), it is clear that our understanding of how 

local groundwater behaves in the vicinity of Henry Creek is incomplete. Hence our ability to understand the 

range of potential factors influencing groundwater at this location remains subjective. The main factors 

that can be identified include: 

 climatic variability and its impact on water availability in the landscape; 

 longer-term declining frequency and duration of surface water inundation events, with substantial 

diversion of upstream catchments (from the 1950s - 1970); and, 

 more recent (post-1998) construction of comprehensive deep groundwater drainage infrastructure 

in the Upper South East. 

Although hydro-geological science, including understanding of the relationship between the tertiary aquifer 

in the South East region and climate, different land-uses or management impacts (such as drainage), has 

greatly advanced over recent years, it does not yet offer a sufficient explanation for the observed current or 

historical conditions at Henry Creek. In short, exceptions to modelled or predicted outcomes are still 

common.  

For instance, prior to the construction of the Kercoonda Drain, it was not predicted or anticipated that a 

section of this drain would become a fresh (by Upper SE standards) groundwater expression site – and 

certainly not to the current extent where it experiences sufficient discharge volume to permit regular 

diversion to Big Telowie Swamp.  This wetland only previously received overland flows, but has now 

experienced a significant change in character contrary to nearby conditions in Henry Creek and the wider 

regional trend. This raises a question about what local groundwater system changes may have been caused 

by the interception of fresh groundwater in the Kercoonda Drain (or other nearby groundwater drains). For 

example: 

Is it possible that this infrastructure is causing either a direct or indirect change in groundwater behaviour in 

the local area – including spring discharge into Henry Creek? 

Deep groundwater drains constructed over the past 10−15 years to the east and north of Henry Creek, 

include the Kercoonda Drain, Bald Hill Drain, Kercoonda S-Bend drain and the Mt Rough Drain, while the 

Tilley Swamp drain was constructed to the west. The Litigation Lane Ponds, downstream of the Folly - 

located 4 m lower in the landscape, although impacted by declining flows, appear to have experienced less 

significant change in physical extent since the 1970s. 

Alternatively, is climate the main driver?  

The early-mid 1970s were a wet phase in south-eastern Australia, and even though the late 1970s were 

not, it is conceivable that groundwater discharges into Henry Creek continued to be influenced through 

these years. In groundwater systems, lag effects from climatic effects appear to be common. 

Have physical changes occurred in the creek? 

If there was a physical feature or blockage impeding flow in the 1970s, this might cause the observed 

upstream inundation in the Folly. If this was subsequently removed or dislodged in a major flow event this 

might partly explain the observed changes in inundation. 

Teasing apart the various known and potential influences on hydrology in the district surrounding Henry 

Creek is critical if managers are to understand and, more importantly, adequately address the objective of 
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maintaining this important area of outlying fresh aquatic habitat and the key species that tenuously remain 

there, such as the Yarra Pygmy Perch. 

To summarise, it is unclear whether the Yarra Pygmy Perch population has reached unsustainably low 

numbers and hence, based on the limited habitat available, whether lasting natural recovery remains a 

possibility. To promote the reproduction and successful recruitment of juveniles to the adult population, 

sustained flows are required for longer into the driest time of year than is currently occurring, or indeed 

have occurred now for over a decade. Against a backdrop of local and regional groundwater declines that 

appear to have significantly influenced summer and autumn groundwater spring discharges into Henry 

Creek, the discussion about contemporary flow management through this critical period in the annual cycle 

is now constrained by the practical reality that water is no longer naturally available (via upstream spring 

discharge) to Henry Creek in the required quantity/quality at the appropriate time of year. Practical options 

for localised improvement in the condition of the Litigation Lane pools should continue to be investigated 

as a matter of priority. 

Reedy Creek Mt Hope Drain 

A dramatic decline in fish numbers was experienced during the last monitoring event (reported in Dickson 

et al. 2013) of the Reedy Creek Mt Hope Drain (Hogans Lane) site.  Re-sampling of the site in 2014 revealed 

partial recovery; increased numbers of Southern Pygmy Perch and recent recruitment evident.   The 

mechanisms behind the decline in numbers and subsequent improvement remain largely unknown; hence, 

further investigation is still recommended - although possible causes include eutrophication, algal blooms 

and the resulting oxygen crash this causes over the summer and autumn months. 

Lower Drain M 

Considered the strongest population of Yarra Pygmy Perch in South Australia, and perhaps Australia, Drain 

M at Elgin Lane is highly significant. However, it is evident that the habitat condition of the site has 

deteriorated over recent times, due largely to reduced inflows. As such, the population of Yarra Pygmy 

Perch (and Southern Pygmy Perch) has declined considerably (only 25 fish sampled compared to 390 fish in 

spring 2010). Whilst new recruits and older fish were detected, the availability and quality of habitat is 

clearly insufficient to maintain a larger localised population of the species. Furthermore, the exotic fish 

Gambusia is becoming increasing prevalent at the site.  Given the significance of this site, these trends are 

concerning and hence options to restore habitat for resident fish species should be evaluated, noting that 

background climatic and groundwater trends are the primary cause of this change. 

Summary 

In requiring permanent inundation, fish are one of the most sensitive indicator genera.  The results 

highlight an interesting challenge for surface water management in the South East and the clearly 

recognised role that artificial drains (in particular) now have as habitat for obligate freshwater fish species. 

The longer the drains have been present in the landscape and the more widespread the drainage network 

has become, the more concentrated the region’s permanent pools have become within them. The drains 

now often constitute the lowest points of elevation in many districts, physically etched into a limestone 

dominated landscape where lateral transmission from the shallow unconfined aquifer is common; hence 

the observed capacity of drains to also directly influence groundwater itself, not just surface water, has also 

increased with time.  
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The effect of the drains themselves on regional water availability is clearly exacerbated during prolonged 

dry periods, or in conjunction with other water-affecting land-use change (e.g. plantation establishment). 

These additional influences make it difficult to define what set of conditions would reasonably constitute 

(or ascertain exactly when it could be determined that the region has reached), a new “steady state” of 

surface and groundwater interaction with drainage infrastructure. This factor alone (of ongoing temporal 

variability) provides a substantial challenge for groundwater and/or surface water policy development. 

Drains have been highly effective at meeting their initial purpose – to dry the South East landscape out and 

make it more suitable for a range of dry-land agricultural pursuits. But have they been too effective? Now 

that the drains are also viewed and treated as an ecological asset in their own right, for providing 

permanent pool habitat, the agencies responsible have increasingly taken a more considered, strategic 

approach for their management. 

An issue of ongoing management interest is the role of weir structures within drains, several of which are 

now decades old (e.g. Magareys Lane weir – see Figure 22) and responsible for some of the key permanent 

pools identified in this report.  

 
Figure 22: Magareys Lane weir on Drain M. 
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On this specific matter, the following paragraph is reproduced from the Lower South East Drainage 

Network Adaptive Management: Preliminary Scoping Study by Slater and Farrington (2010): 

“The effects of drainage on groundwater and the need to retain water at times ‘when 

there would appear no need for such removal’ (SEDB 1980) have been noted, and in at 

least one case resulted in the construction of an experimental regulating structure as 

early as 1956. More regulating structures were installed following the EIS of 1980 (SEDB 

1980) and an evaluation of these weirs was undertaken in 1987 (Schrale et al.). This 

occurred at a time when high flows were common and the necessity for regulation was a 

secondary priority. However, recent dry periods and groundwater declines of up to 

800mm/year has brought about a realisation within the community that complete and 

unregulated drainage of the landscape is not always desirable during drier periods, both 

from an agricultural and an ecological perspective. Currently little infrastructure is in 

place in the LSE to allow management of water levels during drought periods. Although 

SEWCDB drains in the LSE are treated as surface water drainage systems, many drains 

were constructed at depths that intercept shallow water tables, and it has been 

estimated by Schrale et al. (1987) that between 10-20% of drain flow is derived from 

groundwater. In this context there is significant scope for the installation of 

infrastructure (regulators and weirs) within the LSE drainage network to assist in 

managing levels in shallow water tables where adjacent drains receive base flow from 

the upper units of the tertiary limestone aquifer. Strategic placement of suitable 

infrastructure could potentially slow down groundwater level declines in adjacent land 

by reducing hydraulic gradients. Figure 23 presents a simple conceptualisation of how 

seasonal groundwater levels can be influenced by drains that intercept shallow water 

tables (Scenario A and B) and how flow regulation structures could be used to manage 

this (Scenario C).” 
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Figure 23: Conceptualisation of hydraulic gradient equalisation and groundwater decline minimisation; from Slater 

and Farrington (2010). 

 

In summary, the challenges of managing permanent pool refuge habitats for threatened fish can be 

reviewed by considering the following questions: 

1. To what extent can naturally occurring permanent pools (eg. Henry Creek and Mosquito Creek) be 

reasonably managed/preserved through dry climatic phases, against the backdrop of such an 

altered landscape context and reduced water availability? 

2. Are artificially created permanent pools (and drainage reaches) more viable to retrospectively work 

with than “natural” permanent pools in the new landscape context? : 

a. Can the drains be better managed, for example through ecologically sensitive re-

engineering (weirs), to enable permanent pools (and adjacent groundwater resources) to 

persist through prolonged dry climatic phases, circumstances for which the drains are 

effectively “over-engineered”? 

b. How can measures that are put in place to address the previous point not adversely impact 

on other land-uses (i.e. counteract the original drain design) when wetter climatic phases 

do inevitably occur?  
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4.2.2 FROGS 

The male calling period of target threatened species dictated the timing of the surveys during this study.   A 

number of the sites where no frogs were detected had comparatively high salinity (EC) readings and high 

surface algae cover compared to sites where frog presence was detected. For example, Blackford Drain 

sites located at Mt Scott, and off Rowney West Road measured EC readings of 19,700 and 17,060 µs/cm 

respectively, with 90% algal cover (Figure 24). While there was still a level of submergent and emergent 

habitat available at some of these sites, particularly Drain L, other factors such as water quality were likely 

to be limiting frog presence. 

 
Figure 24: Blackford Drain – Mount Scott (BlD-MS), an example of unsuitable frog habitat 

Southern Bell Frog 

Environmental conditions across sites where the nationally vulnerable Southern Bell Frog (SBF) was 

detected include: 

 EC range between 1,000-5,000µs/cm with abundance dropping towards the higher end of this 

range (range during surveys where the Southern Bell Frog was detected was 1,430 to 

4,100µs/cm); 

 Association with water-bodies containing sufficient cover of aquatic habitat with diversity in 

vegetation structure, for ambushing prey, breeding activities, and shelter for tadpoles (Figure 25 

Figure 26); 

 Presence of surface water during critical breeding period, between November and February 

(depth range during surveys where the SBF was detected was 0.3-1.8 metres); and, 

 Some fringing vegetation, usually of grasses and sedges, for shelter and to ambush prey. 

The recorded conditions where Southern Bell Frogs occurred were consistent with the habitat 

requirements for the species described by Clemann & Gillespie (2012). 
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Figure 25: Drain M – favourable Southern Bell Frog habitat with emergent aquatic vegetation, reduction in grazing 

pressure would improve this site further. 

Populations of SBF are thought to conform to a meta-population structure, frequently dispersing from a 

source population into seasonally favourable sites. Due to their long tadpole phases and summer breeding, 

reproductive individuals would require proximity to an area holding water for the duration of breeding 

from October-January, in order to successfully breed. 

Drainage systems such as Drain M, which hold water throughout the year, particularly summer, as well as 

contained sufficient aquatic vegetation, may provide both habitats for breeding populations and a dispersal 

corridor across a large length of channel. Dispersal opportunities over land, potentially to natural 

ephemeral water bodies within close proximity are less certain. While individuals are known to travel fairly 

large distances in terrestrial environments, the ability to shelter and avoid drying out in amongst 

vegetation, soil depressions and under other structures, depends upon the surrounding land matrix. Many 

areas of land adjacent to drainage sites, including those around Drain M, are heavily grazed, compacted 

and comprehensively drained, reducing the likelihood of successful terrestrial dispersal and the consequent 

establishment of a new sub-population. 

The extent of occupancy of the SBF along Drain 36-41 intersecting Alleyns Road is unknown. If the drain 

provides suitable habitat further along the south-east section, there may potentially be seasonal dispersal 

and occupation of temporarily inundated land areas to the west of the Mount Burr Range. 

The current surveys confirmed SBF occupancy at the historic locations of the Baker’s Range drainage 

system (KP-BRD & KP2) and drains in the Millicent District, including the Hatherleigh Drain (HD), Reedy 

Creek Mt Hope Drain (RC-HL) and Drain M (DM-PH, DM-ML1, DM-ML2, DM-LC, & DM-EL).   

Southern Bell Frogs were recorded opportunistically as tadpoles in fish traps at Mt Hope Drain off Hogan’s 

Lane (RC-HL) during the current frog survey for the Mt Hope/Reedy Creek drain network, despite four frog 

survey sites occurring along the drain and the species being previously recorded at RC-HL and Reedy Creek 

Division B Drain (RC-DivB), over the 2011 and 2012 summer (Cooling et al., 2012; Dickson et al. 2013). The 
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results suggest that SBF may have declined in this drainage line.  While the Mt Hope/Reedy Creek drain 

network appeared to provide structurally suitable habitat, with good aquatic vegetation cover, it held 

minimal water over the survey period, with most sites retracted to pools in December 2013 that were dry 

by April 2014. 

Because of the variable flow and permanency of the Mt Hope/Reedy Creek drain, the presence of the SBF 

within this area may be more opportunistic in nature, only dispersing to and occupying areas with suitable 

breeding habitat when they hold adequate water over summer.  

Historic records for SBF within the Baker’s Range drainage system include Broadlands (Katani Park) in the 

southern Bakers Range, and Tresant Drain at the Bloomfield’s property. In 2011, SBF adults as well as sub-

adults and tadpoles were found within the drainage pools at Katani Park during the South East Wetland 

Ecological Monitoring Program (Cooling et al. 2012), indicating the presence of a breeding population. A 

number of natural ephemeral wetlands also occur on this property and periodically receive inflow from the 

REFLOWS floodway, which may provide an opportunistic increase in breeding habitat for frogs. Sites further 

north of Bakers Range no longer receive such flow and were not surveyed in the current study, as they 

were dry by the start of summer. There is apparently no lateral connection between Baker’s Range Drain, 

and the Tresant Drain, therefore it is uncertain whether any dispersal of individuals between these sites 

occurs. 

The design of the survey was aimed at improving the probability of detection for the SBF by conducting 

timed dusk, nocturnal, and dawn recordings, over a number of recording nights.  The number of individuals 

heard calling using a passive recording method was likely to be underestimated rather than overestimated. 

Considering this, and allowing for a proportion of individual presence without calling, means that densities 

of the species were likely to be higher than the calling abundance estimates presented in this report. 

Management considerations for the Southern Bell Frog include: 

 Retaining aquatic vegetation, particularly emergent species such as Triglochin spp. and 

Eleocharis spp.; 

 Providing a buffer of fringing vegetation on drain banks that remains un-grazed and is connected 

to the main channel body; and, 

 Maximising water holding within key summer periods, and prioritising REFLOWS delivery to 

known sites. 

Southern Smooth Froglet 

Five distinct colonies of the Southern Smooth Froglet (SSF) (Geocrinia laevis) have been identified within 

South Australia. The Mt Burr Range provides the main stronghold for the species, accounting for 85% of all 

SSF sites confirmed in a recent survey across its known range in South Australia (Haywood, 2014 in prep). 

More sparsely clustered records occur around the Nangwarry, Port MacDonnell and Canunda areas, 

comprised of what are thought to be smaller and more isolated colonies. 

Given the spatial distribution of known sites in the Bridgewater IBRA sub-region, it is thought that the 

species may also occur in the Millicent Flats area and there may be potential links between the Canunda 

and Mt Burr colonies, which was a focal area within the current survey. There have been two recent 

records occur for this general area, at Reedy Creek Division B Drain (2012) and the Hatherleigh Drain, 

southeast of the Princes Highway (2011) (Haywood, 2014 in prep). The Reedy Creek site was revisited 
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within the current survey, as well as further west along the Hatherleigh Drain, and at Sebastopol Springs 

which has a southerly connection to this drain but with no confirmation of the presence of SSF. 

The lack of detection of the SSF during current autumn surveys was likely explained by a number of factors: 

 Rare status of this uncommon species in South Australia and highly fragmented occupancy 

throughout the primary target area (Millicent District); 

 Low numbers of individuals within the Millicent District, reducing the probability of detection; 

and, 

 Habitat requirements of the SSF are not generally met at drain sites. 

This species is predominantly terrestrial, sheltering in woodlands and shrublands, finding moist habitat 

within grass tussocks and under leaf litter and debris. A current review of habitat areas of the species 

suggested that where SSF presence was recorded, an increase in habitat quality, namely grass-sedge 

wetland complexes surrounded by forested/shrubby vegetation, was associated with an increased 

abundance (Haywood, 2014 in prep). 

While egg-laying requires water, there is a preference to lay eggs in initially dry or damp areas such as 

shallow paddock dams, swamps, and small ditches which then become temporarily inundated following 

laying (Beck, 1975). Egg laying may not be preferable within the drainage channels, particularly those with 

permanent water holding, or those lacking appropriate vegetation corridors from terrestrial habitat. 

However, despite drains providing limited habitat for the SSF, drainage lines may act as a dispersal corridor 

for eggs and larvae and may provide an important vector to suitable terrestrial habitat areas elsewhere 

(Beck, 1975). While no individuals were detected at the recently recorded locations during the current 

survey, an extension of surveys along the Hatherleigh Drain and connected drainage areas where suitable 

habitat is located is recommended to provide further clarification of this species distribution within the 

district. 
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4.2.3 WATERBIRDS 

In preparation for this study it was thought to be an appropriate approach to survey for wetland and 

waterbirds when the least amount of water was likely to be present (autumn) in the regional landscape. 

This hypothesis proved correct; however, some sites were either completely dry or severely shallow and 

drying back.  

Migratory shorebirds have often been observed along drains in the region however most northern 

hemisphere birds had long left the region before this survey began. It was therefore not possible to 

accurately determine how important permanent pools are to shorebirds although the observation of Black-

winged and Banded Stilt in the Blackford Drain was encouraging.  

 
Figure 26: Favourable waterbird site (BlD-MS), with wide low banks and water of variable depth 

The sites that were generally most favourable for all waterbirds were those with wide, low bank drains and 

shallow through to deep water (Figure 26). These features provide the safest habitat by offering good vision 

for avoiding predators and human disturbance and resulted in the greatest diversity and abundance across 

the 31 survey sites.  Narrow permanent pool sites with high banks and/or with dense vegetation resulted in 

only a few to no waterbirds being present (Figure 27), however these drains would act as movement 

corridors, stepping stones and refuge sites for short-term use.  

It is important to recognise that permanent pools within in the drainage network are unlikely to form 

critical habitat for waterbirds, which are highly mobile and move large distances to preferential habitat.  

None of the five species listed under the National Parks and Wildlife Act 1972 recorded during the survey 

(including the vulnerable Banded Stilt and rare Australian Shoveler, Musk Duck, and bushbirds Beautiful 

Firetail and Southern Emu-wren) are dependent on specific permanent pool habitat, likely occurring 

opportunistically.  However, the permanent pools do provide important stepping stones and the drainage 

network and important corridor that facilitate waterbird and bushbird movement through the region to 

other large habitat patches.  During drought periods it is likely that the importance of permanent pools as 
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stepping stones will increase for waterbirds, as they hold some of the same characteristics as coastal lakes 

and are likely to maintain water levels due to the groundwater influence. 

 
Figure 27: Non-preferable waterbird site, with high steep banks (DL-KH) 

Recommendations   

While waterbirds are not dependant on permanent pools like fish and frog species, they do 

opportunistically use the pools and drainage network as stepping stones and corridors to move between 

habitat.  Consequently the following recommendations to create optimal waterbird habitat are of a lower 

priority than fish and frog recommendations, however, in most cases they will still contribute to enhancing 

the overall habitat quality of the permanent pool or drain for other taxonomic groups.  Recommendations 

include:  

 Maintain shallow sections of drain with exposure of mud, which provides excellent habitat for 

shorebirds (Stilts, lapwings, and migratory species). 

 Provide sections of deep water, which offer a broad range of waterfowl refuge and feeding areas 

and could be the only surface water in the district in dry years. 

 Establish of dense low vegetation along the edges (in patches of 100m in length on both sides) 

every one kilometre and/or in strategic locations that could offer refuge/breeding sites and/or 

stepping stones. 

  



Evaluation of Change and Survey of Environmental Values: Permanent Pools in Drains and Watercourses in the SE of SA 

Page 58  

4.2.4 FLORA  

During the survey of 33 drain sites, 130 flora species were recorded, of which 73 (56.6%) were native.   The 

survey was planned for autumn, to assess the permanent pools when they are at their driest.  This both 

benefited and hindered the flora survey.  During autumn in some cases more species were likely to be 

recorded in the drains, as they were shallower and had allowed for colonisation by sedges, grasses and 

herbs.  The colonisers were also likely to be flowering during this period, aiding identification.  However, it 

was also the time when many species were in a vegetative phase with no flowers or fruit, which resulted in 

some species only being identified to genus level.   This generally biases toward finding less of the cryptic 

and rare species. 

Drains have the potential to represent good corridors for the spread of aquatic and terrestrial weeds across 

the region, providing pathways for weed dispersal across previously natural barriers.  During the current 

survey only eleven declared or environmental weed species of note were recorded, with most species 

being pasture grasses or ubiquitous herbs.  However, given the limited nature of the survey it is likely that 

more declared, environmental and newly emerging weeds currently exist along the drainage network than 

listed within this report.  To prevent the establishment of newly emerging weeds and the further spread of 

established weeds that could be facilitated along drain management tracks or in drainage water, it is 

important to maintain weed control and be vigilant for newly established weed populations. 

Generally the drains supported low species diversity and are of low flora conservation value, indicative of 

adjacent pasture or brackish conditions and providing more value as structural habitat than as rare or 

significant flora communities or species.  However, four state threatened species were recorded on the 

survey.  Three listed species in particular are dependent on the drains being maintained in their current 

state, Limestone Maiden Hair Fern (Adiantum capillus-veneris) at Drain L Magarey Lane 1 and the Tall Saw-

sedge (Gahnia clarkei) and Scented Paper-bark (Melaleuca squarrosa) in the largest observed Silky Tea-tree 

(Leptospermum lanigerum) Shrubland on this survey at Sebastopol Springs (SS) (Figure 28).   
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Figure 28: The largest section of Silky Tea-tree Shrubland recorded at Sebastopol Springs (SS) 

The State vulnerable Limestone Maiden Hair Fern has opportunistically colonised the limestone ledges of 

Drain M and is present in isolated populations long the banks. Given that this species is comparatively 

cosmopolitan, opportunistic and under recorded across its range, which has potentially resulted in a higher 

listing than warranted, no specific management recommendations have been made, short of sensitive 

management at the recorded site (DM-ML1) for the multiple ecological assets present.   

The high value flora sites invariably occurred at sites within remnant vegetation and support more diverse 

flora assemblages with less weeds. However, the true floristic value of the site was generally beyond the 

drain in the surrounding vegetation, as the drain typically supported simplified, albeit native, flora 

assemblages.  High value sites included Bray Drain Lake Hawdon (BD-LH), Drain L Lake Hawdon (DL-LH), 

Katani Park (KP-BRW & KP2) and Sebastopol Springs (SS) (Figure 29, in green).  These sites are generally 

unrelated to threatened water-dependent fauna sites, except for Katani Park which supports populations of 

Southern Bell Frog. 
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Figure 29: Values of SE Permanent Pools Flora Sites Surveyed May 2014 

In most cases the drains (including associated reserves and easements of higher ground) are maintained 

through grazing or slashing which acts to suppress graminoid and shrub growth in particular.  As a result, 

these intensive management regimes are decreasing floristic diversity and, in many cases, reducing habitat 

value for water-dependent fauna.   

It is recognised that for effective drain management access is required and that flora recommendations are 

a lower priority than actions for the dependant aquatic fauna (fish and frogs).  However, to improve the 

floristic and consequently habitat value of key permanent pools it is recommended that: 

 Sensitive drain management is continued at Lake Hawdon (DB-LH & DL-LH), Katani Park (KP-BDR & 

KP2), Sebastopol Springs (SS) and DM-ML2 to avoid impacts on remnant vegetation or threatened 

species; 

 Refuge sites be established at regular intervals along the permanent pool, where grazing is 

removed  to allow sedges  and in some cases shrubs, to re-establish (Anderson et al. 2013); 

 Targeted revegetation is undertaken at priority permanent pools to improve floristic diversity, 

habitat structure and to provide shading (Anderson et al. 2013), as defined in the following section, 

Combined Taxonomic Group Priorities; and, 

 Consideration of creating ‘cut out’ refuge areas in strategic areas of the drain bank, where habitat 

can be maintained without affecting drain management. 
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4.2.1 COMBINED TAXONOMIC GROUP PRIORITIES  

Priority sites for each survey component were identified based on the presence of threatened species, the 

diversity of species or number of individuals and the proportion of native species.  Of the 37 sites visited, 25 

showed were a high priority for at least one of the survey components – fish, frogs, waterbirds or 

vegetation (Table 11).  Table 11 includes brief explanation notes to explain the high priority rating if related 

to a threatened species or vegetation remnant.   

There was a wide distribution of priority sites across the area surveyed in the South East, influenced by the 

different requirements of the respective taxonomic group (see Figure 30, noting that the high value sites at 

Henry Creek are not shown due to scale). 

 
Figure 30: Location of high priority sites from the South East permanent pool survey 2013-2014. 

 

Key to Table 11 (over page) 

H High value - threat species or high diversity of species or remnant vegetation 

M Medium value - many species or individuals 

L Low value - very few species or exotics 

0 No recorded value – no target species present during survey 

 
Not surveyed 
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Table 11: Priority Sites for Each Survey Component of the Permanent Pools Field Survey 2013/2014 

Drainage Line Site Name 
Site Code / 
Fish Code 

Priority 

Fish Frogs Bird Flora 

Millicent District Alleyns Road Drain 36 - 41 AR-DL 
 

H-SBF 
& 6 spp 

L L 

  Nitschke Road Weir NRW 
 

M L M 

  Nitschke rd Tantanoola NRT 
 

M L L 

  Sebastopol Springs SS 
 

M M H - STT 

  Narrowneck Drain  ND 
 

M L 
M adj 

Remnant 

  Lake Frome Drain at Bevilaqua Ford BF 
 

M L 
M-H-adj 
Remnant 

  Glen Bridge/Lossie rd GB 
 

L L L 

  Hatherleigh Drain HD 
 

H-SBF L L 

Reedy Creek Reedy Creek/Mt Hope drain - Mt Hope rd RC1/ SE14-10 H - SPP M L L 

  Reedy Creek/Mt Hope drain - cutting RC2 
 

M M L 

  Reedy Creek Div B Drain RC_DIVB / SE12‐20 
 

H-SSF 
  

  Reedy Creek/Mt Hope drain - Hogan's Lane RC_HL/ SE14-11 H - SPP 
  

L 

  Mt Hope Drain, McKinnon's Lane MH-McK 
 

L L L 

Drain M Drain M - Princes Hwy to Elgin Lane DM-PH/ SE14-03 VH - YPP 
H-SBF 

& 6 spp 
H L 

  Drain M - Magarey's Lane to Woakwine DM-ML1 
 

H-SBF M M - LMHF 

  Drain M - Magarey's Lane to Woakwine DM-ML2 
 

H-SBF H L 

  Drain M - Lucindale-Conmurra Rd DM-LC/ SE14-01 H - SPP H-SBF H L 

  Drain M - Elgin's Lane to Magarey Lane DM-EL 
 

H-SBF M L 

  Drain M - Beachport-Penola Rd DM-BP/ SE14-02 VH - YPP M-H L L 

Bray Drain Bray Drain Lake Hawdon Sth-coastal end BD-LH 
 

M-H M-H 
H-M- 

Remnant 

  Bray Drain - Princes Hwy /Naracoorte Highway BD-PH1 
 

L L L 

  Bray Drain - Princes Hwy /Naracoorte Highway BD-PH2 
 

L M L 

  Bray Drain - North BD-N 
 

0 H L 

Drain L Drain L North end DL-NE 
 

0 L L 

  Drain L Lake Hawdon North DL-LH 
 

0 L 
H - 

Remnant 

  Drain L - Kangaroo Hill Rd DL-KH/ SE14-05 H - SPP 0 L M 

  Drain L - Boomaroo Rd (Coastal end) DL-BR /SE14-04 H - SPP L M L 

Bakers Range Katani Park Bakers Range Drain - south KP2 
 

H-SBF 
 

H - 
Remnant 

  Katani Park Bakers Range Drain - North KP-BRD 
 

H-SBF M 
H- 

Remnant 

Upper South East Jacky White Drain - Minnie Crowe rd JWD-MC/ SE14-08 L 0 L L 

  Jacky White Drain - Kingston/Lucindale rd JWD-KL/ SE14-09 0 0 M L 

  Fairview Drain - James rd FD-JR/ SE14-06 L 0 L L 

  Blackford Drain-  Rowney West rd BlD-RW/ SE14-12 L 0 H L 

  Blackford Drain - Mt Scott Bld-MS/ SE14-07 L 0 H L 

  Henry Creek, Pool A HC-A/ SE14-14 VH - YPP 
   

  Henry Creek, Pool B HC-B/ SE14-13 VH 
   

SBF= Southern Bell Frog (EPBC Vulnerable), SSF = Southern Smooth Froglet (State Rare, YPP = Yarra Pygmy Perch (EPBC = 

Vulnerable), SPP = Southern Pygmy Perch (State Action Plan Endangered), STT= Silky Tea Tree Shrubland (State Endangered 

ecological community), LMHF = Limestone Maiden Hair Fern (State Vulnerable), Remnant = Remnant Vegetation, adj = adjacent.  
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The nine high priority fish sites were located on drains that supported deep permanent pools, with 

submerged aquatic vegetation. These sites were located predominantly in the Lower South East.  Similarly, 

high priority frog sites (10) were located in the Lower South East, where the water was fresh, persisting 

over summer (though to a lesser extent) and supporting aquatic habitat with some emergent vegetation.  

Additionally the Millicent District Flats were also important for frogs, where a good diversity of species 

were found in the fresh damp conditions. High quality riparian vegetation was not obligatory for fish and 

frog presence; however, to maintain viable populations into the future it is highly recommended to 

establish this type of habitat structure if it is not already present. 

High priority waterbird sites occurred predominantly at wider permanent drains, providing good vision for 

the birds, varying depths for feeding niches and (in some cases) adjacent vegetation. Unlike fish and frogs, 

waterbirds did not require fresh water, as demonstrated by the two high priority sites located in the Upper 

South East along Blackford Drain occurring in comparatively saline water.  However, similar to frogs and 

fish, riparian vegetation and surrounding remnant vegetation was not indicative of a high priority waterbird 

site.  This was contrary to high priority flora sites, which were invariably located within or directly adjacent 

to large remnant vegetation patches. 

While high priority sites are spread across the subset of permanent pool sites surveyed (Figure 30), 

depending on the fauna or flora group in question, there were key drainage systems that are high priorities 

for at least two water dependant faunal or vegetation groups during the current survey: 

 Drain M for fish, frogs and waterbirds; 

 Southern Bakers Range (Katani Park) for fish (Cooling et al. 2012), frogs, and vegetation; and 

 Reedy Creek - Mt Hope Drain for frogs and fish. 

The priorities presented in this section only represent 30% of the 122 permanent pools that were described 

in the South East region (Anderson et al. 2013); however, similar trends were seen in regards to ecological 

assets and threats.  Drain M in particular continues to be a stand out feature for nationally threatened 

species and waterbirds.   

Anderson et al. (2013) assessed each permanent pool site, finding that grazing pressure, low vegetation 

buffering, pest animals and plants, poor native vegetation cover and diversity, erosion and vulnerability to 

altered groundwater regimes were the main threats to maintaining ecologically functional permanent pools 

in the long-term at these sites.  The report highlighted the Drain M and Reedy Creek/Mt Hope sites as 

having particularly high grazing pressure, weed cover, and lack of buffering vegetation, despite the high 

value ecological assets found at the site.  During the current survey, these high value drainage lines were 

found to have the same level of continued threats present.   

It is recommended that enhancement works initially focus on the concentration of ecological assets in the 

Drain M and Reedy Creek/Mt Hope Drain system in strategic locations near and facilitating movement of 

known threatened aquatic fauna.  In particular, as recommended by Anderson et al. (2013), focusing on 

fencing and stock exclusion along key drainage corridors, targeted revegetation to increase shading, buffer 

the channel and improve native floristic diversity, and considering the establishment strategically located 

weir trials to create and/or enhance permanent pools.  
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Other key management priorities are considered to be maintaining or enhancing fresh water availability 

(particularly in the Drain M and L catchment and Henry Creek), maintaining connection to the ocean in 

Drain L to allow for diadromous fish movement and considering reintroduction of Yarra Pygmy Perch at 

Henry Creek, subject to water quality and flow considerations, to maintain a functional population.  

Suggested management actions for sites that were considered high priority/value are listed in Table 12.   

Table 12: Recommended management actions for high priority South East permanent pools surveyed 2013-2014 

Drainage 
Line 

Site Name 
Site 
Code 

Fish 
Code 

High Priority 
Group 

Represented 

Recommended 
Management 

Action 

Millicent 
District 
Flats 

Alleyns Road Drain 36 - 41 AR-DL 
 

Fr W, RV 

Sebastopol Springs SS 
 

V S, EV 

Hatherleigh Drain HD 
 

Fr G, RV, EV 

Reedy 
Creek 

Reedy Creek/Mt Hope drain - Mt Hope 
Road 

RC1 SE14-10 F G, RV, EV, FF 

Reedy Creek Div B Drain RC_DIVB SE12‐20 Fr G, RV, EV, FF 

Reedy Creek/Mt Hope drain - Hogan's 
Lane 

RC-HL SE14-11 F, Fr G, RV, EV, FF 

Drain M 

Drain M - Princes Hwy to Elgin Lane DM-PH SE14-03 F, Fr, B G, RV, EV, FF 

Drain M - Magarey's Lane to Woakwine DM-ML1 
 

Fr G, RV, FF 

Drain M - Magarey's Lane to Woakwine DM-ML2 
 

Fr, B G, RV, EV, FF 

Drain M - Lucindale-Conmurra Rd DM-LC SE14-01 F, Fr, B G, RV, EV, FF 

Drain M - Elgin's Lane to Magarey Lane DM-EL 
 

Fr G, RV, EV, FF 

Drain M - Beachport-Penola Rd DM-BP SE14-02 F EV, FF 

Bray Drain 
Bray Drain Lake Hawdon Sth-coastal end BD-LH 

 
B,V G, RV, EV, S 

Bray Drain - North BD-N 
 

B G, RV, EV 

Drain L 

Drain L Lake Hawdon North DL-LH 
 

V MC, FF, S 

Drain L - Kangaroo Hill Rd DL-KH SE14-05 F MC, FF, W 

Drain L - Boomaroo Rd (Coastal end) DL-BR SE14-04 F MC, W, EV 

Bakers 
Range 
Drain  

Katani Park Bakers Range Drain - south KP2 
 

Fr, V W, FF, S 

Katani Park Bakers Range Drain - North KP-BRD 
 

Fr, V W, FF, S 

Upper 
South East 

Blackford Drain-  Rowney West rd BlD-RW SE14-12 B W, FF 

Blackford Drain - Mt Scott Bld-MS SE14-07 B W, FF 

Henry Creek, Pool A HC-A SE14-14 F FF, R 

Henry Creek, Pool B HC-B SE14-13 F FF, R 

Henry Creek, Pool C HC-C SE14-15 F FF, R 

F = fish, Fr = frogs, B = Waterbirds, V = Flora (Vegetation), EV = emergent vegetation established, FF = increase freshwater flows, G = 

reduce grazing pressure, MC = maintain connection, R = reintroduction of threatened fish, RV = revegetation of riparian vegetation, 

S = sensitive management of remnant vegetation, W = environmental weed control 
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4.2.2 ADDITIONAL BIODIVERSITY SURVEY COMPONENT RECOMMENDATION  

Aquatic resources are under particular threat today, and therefore the management of aquatic habitats and 

their catchments require the development of comprehensive assessment and monitoring methods (Oertli, 

2008). Macroinvertebrates constitute a valuable tool for monitoring, as a measure of biodiversity, health of 

a water-body (including water quality and ecosystem function), the monitoring of management or 

restoration activities, and the detection and/or prediction of the biological impact of climate change.  

Macroinvertebrate studies often focus at the level of ‘Order’ however knowledge is improving on the 

distribution, habitat requirements and conservation status of individual orders like Odonata (Dragonflies 

and Damselflies) throughout Australia. Certain species require permanent flowing water-bodies through to 

those adapted to ephemeral systems. Excellent field guides exist and new species are still being found and 

studied in the South East region of South Australia (Richter, 2009; Haywood & Richter, 2013). Field surveys 

would be best targeted at identifying adults in flight from November to January in a similar manner to the 

waterbird surveys, and over a short time period per site. This additional component would be cost 

effective, within the capabilities of local experts and be particularly relevant to tracking the relative success 

of any enhancement works proposed. 

4.2.3 HIGH VALUE ECOLOGICAL AQUATIC ECOSYSTEM (HEVAE) CRITERIA ASSESSMENT  

High Ecological Value Aquatic Ecosystem (HEVAE) criteria for the pool sites draws on information compiled 

during formation of the SE Pools database (Anderson et al. 2013).  This database contains geo-referenced 

information and citations for site specific data relating to flora and fauna and also contains populated fields 

for each of the following HEVAE criteria: 

 Diversity (presence of native fish species and/or observations and records of native flora and fauna 

diversity (greater than or equal to 15 native species); 

 Distinctiveness (presence of EPBC, NPWSA listed species or regionally significant fish species); 

 Vital Habitat (presence of non-diadromous, obligate aquatic species); 

 Naturalness (excludes all habitats formed in drainage channels and those subject to high threats); 

 Representativeness (natural watercourses and also sinkholes and Karst Rising Spring pools). 

The population of HEVAE fields was hindered by data deficiencies for a large number of sites, primarily as a 

result of lack of available survey data and/or effort.  This current investigation therefore offers an 

opportunity to enhance the HEVAE field attribution process by being able to not only provide evidence of 

HEVAE criteria being met but also provide a basis for determining whether the site does not meet one or all 

of the HEVAE criteria.  All of the sites investigated are associated with artificial drains and therefore will not 

meet either the “Naturalness” or “Representativeness” criteria.  However, many of the pools in drains are 

associated with significant ecological value.  The SE Pools database has been updated to reflect this new 

information and an extract of information for all of the sites surveyed in this project is provided in Table 13. 

As a result of the information collected during this current survey effort, an additional 17 sites have been 

updated with regard to HEVAE criteria.  In all, 15 new sites have been confirmed to meet “Diversity,” 9 

meet “Distinctiveness” and 10 are consistent with providing “Vital Habitat.”  The intensity of the survey 

effort has also determined that several of the sites do not meet certain criteria hence shifting their status 

from “unknown” to “confirmed not”.  Over the thirty-six surveyed permanent pool sites, 26 meet the 

“Diversity”, 25 the “Vital Habitat” and 24 the “Distinctiveness” HEVAE thresholds. 
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Table 13:  HEVAE criteria for ecological surveys sites in 2014. Those updated as a result of this project are in bold. 

D
ra

in
ag

e
 

Sy
st

e
m

 

Site Name as per Anderson et al. 2013,  
(..) – name used for this survey 

Site Number 
Survey 

Number 
Diversity 

Vital 
Habitat 

Distinctiveness 

M
ill

ic
en

t 
D

is
tr

ic
t 

Fl
at

s 

Alleyns Rd - Drain 36-41 New AR-DL Y Y Y 

Bevilaqua Drain (Lake Frome Drain - 
Bevilaqua Ford) 

18 BF Y Y Y 

Drain 33B (Sebastopol Springs) 1 SS Y Y   Y 

Glen Bridge Mayura Rd  
(Glen Bridge/Lossie Road) 

10 GB N U Y 

20B Hatherleigh (Hatherleigh Drain) 8 HD Y Y Y 

Narrowneck (Narrowneck Drain) 17 ND Y Y Y 

Nitschke Rd (Nitschke Road Tantanoola) 21 NR-T U U Y 

(Nitschke Road Weir) 22 NR-W U U Y 

R
ee

d
y 

C
re

ek
 -

 M
t 

H
o

p
e 

D
ra

in
 

Reedy Creek - Mt Hope (Reedy Creek/Mt 
Hope Drain – Mt Hope) 

13 RC1 Y Y N 

(Reedy Creek/Mt Hope Drain Cutting) 14 RC2 N Y Y 

Reedy Creek - Hogan Lane (Reedy 
Creek/Mt Hope Drain – Hogan’s Lane) 

15 RC-HL Y Y N 

Mount Hope Drain - McKinnon Lane New MH-McK N  N 

Reedy Creek Div B Drain additional RC_DIVB Y   

D
ra

in
 M

 

Drain M (Drain M - Beachport-Penola Rd) 2 DM-BP Y Y Y 

Drain M - Elgin Lane (Drain M - Elgin's Lane 
to Magarey Lane) 

additional DM-EL Y Y Y 

Drain M – Lucindale Conmurra Rd 33 DM-LC Y Y N 

(Drain M - Magarey's Lane to Woakwine) 5 DM-ML1 Y Y Y 

(Drain M - Magarey's Lane to Woakwine) 6 DM-ML2 Y Y Y 

(Drain M - Princes Hwy To Elgin Lane) 4 DM-PH Y Y Y 

B
ra

y 
D

ra
in

 

Bray Drain (Bray Drain Lake Hawdon South-
Coastal End) 

25 BD-LH Y U Y 

Bray Drain - North 26 BD-N Y Y U 

Earthquake  Springs (Bray Drain - Princes 
Hwy /Naracoorte Highway 1) 

36 BD-PH1 N Y Y 

 (Bray Drain - Princes Hwy /Naracoorte 
Highway 2) 

38 BD-PH2 N U U 

D
ra

in
 L

 

Drain L (Drain L - Boomaroo Rd) 27 DL-BR Y Y Y 

(Drain L - Kangaroo Hill Rd) 28 DL-KH Y Y Y 

(Drain L Lake Hawdon North) 29 DL-LH Y Y Y 

(Drain L North End) 31 DL-NE N Y Y 

B
ak

er
s 

R
an

ge
 Katani Park - Bakers Range Drain additional KP- BRD Y Y Y 

Katani Park 2 (Katani Park Bakers Range 
Drain – South) 

additional KP2 Y Y Y 

U
p

p
er

 S
o

u
th

 E
as

t 

Jacky White Drain - Minnie Crowe Rd 79 JWD-MC Y U U 

Jacky White Drain - Kingston Lucindale  Rd 78 JWD-KL U U U 

Fairview Drain - James Road 77 FD-JR Y Y U 

Blackford Drain - Rowney Rd West 88 BLD_RW Y Y U 

Blackford Drain - Mt Scott 87 BLD-MS U U U 

Henry Creek A 100a HC-A Y Y Y 

Henry Creek B 100b HC-B Y Y Y 

Henry Creek C additional HC-C    
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5 Strategic assessment of current and historic values 

5.1 Overview 

The South East previously a supported a diverse range of extensive interconnected floodplains, wetlands 

and permanent pools, which are likely to have persisted through or well into the summer (Schrale et al. 

1987).  However, following European settlement, works were undertaken to drain the land and make it 

more suitable for farming.  This has resulted in less than 6% of the region’s wetlands remaining and a very 

large reduction in permanent pool refuge habitat for aquatic fauna and flora.  The drainage system that has 

reduced the wetlands and natural permanent pools, now also provides artificial permanent pool habitat 

within the channels providing an important (and sometimes only) refuge for aquatic fauna during summer 

months and prolonged droughts. 

It is possible to assess biological and hydrological information compiled in this project to determine relative 

permanent pool and drainage catchment priorities throughout the South East artificial drainage network 

(while reminding readers that some important permanent pool sites in the region were not included in this 

study, as indicated in the methods).  

Information that has been cross-referenced as part of this assessment includes: 

 Permanent pool polygon change over time using aerial imagery from 1958, 1978, 2003, 2008 and 

2013; 

 Survey data from 36 sites (HC-C was dry and unsurveyed) from this project, undertaken for up to 

four taxonomic groups per site including, fish (15 sites), frogs (32 sites), waterbirds (31 sites) and 

flora (33 sites).  During the surveys particular focus was given to design surveys that would detect 

species of national or state significance; and, 

 Historical data of threatened species was gathered from regional reports and the Aquasave 

Freshwater Fish database, hosting most of the region’s freshwater fish data.  References that 

provided most of the historic data include, Bachmann et al. (2014), Cooling et al. (2012), Hammer 

et al. (2012a), Hammer et al. (2012b), Kivisalu & Farrington (draft 2013), Veale et al. (2014), and 

Whiterod et al. (in press). 

The survey sites of 2013-2014 have been used as surrogate indicators for each drainage line to determine 

priorities, as they were previously identified as refuge pools with relevant attributes recorded, such as: key 

values; knowledge gaps; references from other studies citing priorities; and key threats (Anderson et al. 

2013).  The sites represent areas with known important ecological assets (threatened aquatic systems) and 

other areas which are data poor, but with some natural values retained. 

Each surveyed permanent pool site has been summarised in Table 14, identifying whether the pool had 

remained inundated for the previous 10 years (2003-2013) and what the current and historical values of 

the site were.  Each permanent pool was given a value ranging from high to very low.  High is described as 

having at least one nationally listed water-dependant threatened species, moderate represents sites with 

at least one state threatened species or as having high diversity and/or numbers of individuals, low 

represents several different species with generally a low to moderate number of individuals, and very low 

represents both very low numbers and diversity of common species.  
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Table 14: Prioritised permanent pools from the current survey in the South East of South Australia 

Drainage 
Lines 

Site Name 
Site 

Code 
Fish 

Code 

Current 
Survey 
Values 

Historic 
values 

In
u

n
d

at
e

d
 L

as
t 

1
0

 Y
e

ar
s 

P
ri

o
ri

ty
 

Millicent 
District 
Flats 
  
   
  
  
  
  

Alleyns Road Drain 36 - 41 AR-DL 
 

SBF, DG* DG  H 

Nitschke Road Weir NRW 
 

DFrC   L 

Nitschke rd Tantanoola NRT 
 

DFrC   L 

Sebastopol Springs SS 
 

RV   2003 M 

Narrowneck Drain  ND 
  

DG, SPP  H 

Lake Frome Drain at Bevilaqua Ford BF 
 

DG* DG, SPP  H 

Glen Bridge/Lossie Rd GB 
  

  VL 

Hatherleigh Drain HD 
 

SBF, DG* DG, SPP ND 2003 H 

Reedy 
Creek 
  
  
  
  

Reedy Creek/Mt Hope drain - Mt Hope Rd RC1 SE14-10 SPP   M 

Reedy Creek/Mt Hope drain - cutting RC2 
 

DFrC   L 

Reedy Creek Div B Drain RC-DIVB SE12‐20 SSF SPP  03/08 M 

Reedy Creek/Mt Hope drain - Hogan's Lane RC-HL SE14-11 SPP, SBF SPP  H 

Mt Hope Drain, McKinnon's Lane MH-McK 
  

 
 

03/08/13 
VL 

Drain M 
  
  
  
  
  

Drain M - Princes Hwy to Elgin Lane DM-PH SE14-03 YPP, SBF, WB   H 

Drain M - Magarey's Lane to Woakwine DM-ML1 
 

SBF SBF  H 

Drain M - Magarey's Lane to Woakwine DM-ML2 
 

SBF, WB SBF  H 

Drain M - Lucindale-Conmurra Rd DM-LC SE14-01 YPP, SBF, WB YPP  H 

Drain M - Elgin's Lane to Magarey Lane DM-EL 
 

SBF SBF  H 

Drain M - Beachport-Penola Rd DM-BP SE14-02 SPP, DG* SPP, DG  H 

Bray 
Drain 
  
  
  

Bray Drain Lake Hawdon Sth-coastal end BD-LH 
 

WB, RV AM  H 

Bray Drain - Princes Hwy /Naracoorte Highway BD-PH1 
  

  VL 

Bray Drain - Princes Hwy /Naracoorte Highway BD-PH2 
  

 ND VL 

Bray Drain - North BD-N 
 

WB   M 

Drain L 
  
  
  

Drain L North end DL-NE 
  

  VL 

Drain L Lake Hawdon North DL-LH 
 

RV   2008 M 

Drain L - Kangaroo Hill Rd DL-KH SE14-05 SPP, DFC, DS 
SPP, 

DFC, DS 
 M 

Drain L - Boomaroo Rd (Coastal end) DL-BR SE14-04 SPP,DFC, DS 
SPP, 

DFC, DS 
 M 

Bakers 
Range 
  

Katani Park Bakers Range Drain - south KP2 
 

SBF, RV,  DG, SPP  H 

Katani Park Bakers Range Drain - North KP-BRD 
 

SBF, RV DG, SPP  H 

Upper 
South 
East 
  
  
  
  
  
  

Jacky White Drain - Minnie Crowe Rd JWD-MC SE14-08 
 

  08 VL 

Jacky White Drain - Kingston/Lucindale Rd JWD-KL SE14-09 WB-mod  ND L 

Fairview Drain - James Rd FD-JR SE14-06 
 

  VL 

Blackford Drain-  Rowney West Rd BlD-RW SE14-12 WB   M 

Blackford Drain - Mt Scott Bld-MS SE14-07 WB   M 

Henry Creek, Pool A HC-A SE14-14 YPP YPP  H 

Henry Creek, Pool B HC-B SE14-13 
 

YPP  H 

Key: AM –Australian Mudfish,  DFC – diverse fish community, DFrC – diverse frog community, DG – Dwarf Galaxias, DS – diadromous species, SBF – 

Southern Bell Frog, SPP – Southern Pygmy Perch, RV – remnant vegetation, WB – waterbird, WB-mod – moderate waterbird site, YPP – Yarra Pygmy 

Perch, ND – No Data (2003 layer too low resolution to determine with confidence), *– Dwarf Galaxias survey, Bachmann, Anderson & Farrington 

(2014) 
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H High – nationally threatened species  

M Moderate  – state threatened species or high diversity & numbers  

L Low– low - moderate numbers of individuals and diversity of species 

VL Very low – very low numbers and diversity of common species 

 Dry 

High value sites were predominantly concentrated in the south of the region along the lower reaches of 

Drain M, three sites on the Millicent District Flats, and at Katani Park on the Southern Bakers Range Drain, 

with the exception of Henry Creek (Table 14).  Sixteen (44.5%) permanent pools are considered high 

priority, indicating they contained at least one nationally threatened water-dependant species record.  As 

to be expected these high value sites also retained other values including waterbirds and native vegetation.  

A further nine (25%) sites were considered of moderate value and highlighted the importance of Drain L, 

Reedy Creek Drain and Millicent Flats to state threatened fish, diadromous fish, waterbirds and remnant 

vegetation.  With the exception of Henry Creek, Blackford Drain was the only one of three Upper South East 

drainage lines to contain moderate values, demonstrating the importance of large waterbodies of varying 

depths to waterbirds, despite the high salinity. 

Five of the 36 sites were recorded as dry at least once between 2003 and 2013, and a further two sites 

appeared to be dry in 2003 although this could not be verified given the low resolution imagery (Table 14). 

There is some question as to whether the drains that were dry more than twice can be deemed a true 

“permanent pool”, in particular Mt Hope Drain, McKinnon's Lane (MH-McK) which was dry in all three 

aerial photographs and also questioned at the time of field surveys.   

A concern for the Hatherleigh Drain pool, and its resident nationally threatened fish and frogs, is that this 

drain did not show any obvious signatures of surface water in the 2003 aerial imagery.  The drain is quite 

narrow and of all aerial photography analysed the 2003 imagery has the poorest resolution, so it is possible 

that water was still present but below levels of detection for that given year.  If indeed water was present, 

it was likely to have only been there in a small quantity and hence highlights the need for habitat 

connectivity and recolonisation opportunities from an alternative population.  As the wider region has 

undergone periods of a drying trend over the past decade, the resilience and recovery potential of 

populations is challenged by a declining permanent pool resource “base” from which to recover from. 

Without highly secure sites in each catchment, it is not hard to understand why sub-regional (catchment) 

extinctions are not only possible, but highly likely under extended drought conditions – explaining a 

trajectory of decline witnessed previously in other parts of the region. 

The nationally vulnerable Dwarf Galaxias (Galaxiella pusilla) was not recorded at Narrow Neck in 2013, 

despite their numbers recovering to 329 in 2008 following the drying period in 2003 (Bachmann et al. 

2014).  While this may be due to the high water levels present at the time of the 2013 survey, which 

decreases the probability of detection, it is worth noting that this site did undergo a near-drying event in 

both 2008 and early 2013.  It would therefore be prudent to ensure the Narrowneck population of Dwarf 

Galaxias undergo further surveys to determine its current status.  Dwarf Galaxias populations also require 

further follow up at the high value Katani Park site (KP-BRD and KP2).  Dwarf Galaxias have not been 

recorded since prior to 2008, despite subsequent surveys (Cooling et al. 2012). 
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At five high value permanent pools in the Millicent District and at Katani Park, a clarification of the status of 

the state listed species, Southern Pygmy Perch (SPP) and Australian Mudfish (AM), is required.  In all cases, 

an absence of records is associated with a lack of fish surveys at the permanent pools, rather than 

indicating a decline in the species. 

5.2 Key points 

The project results highlight the challenge of developing strategies for managing water resources and 

associated environmental values with a clear awareness and understanding of the high levels of 

disturbance unavoidably associated with artificially constructed and maintained drains. The margin for 

error for future management to maintain the existing values has clearly narrowed over the past 35 years, as 

a result of the effectiveness of the drains themselves (at drying out the landscape), longer-term climatic 

trends and the impacts of land-use change. 

Overall, the regional status of permanent pools is as follows: 

 Pools associated with drains and watercourses have experienced declines across the South East 

through time. 

 Most pools are very small in size (generally less than 1 ha), and are clearly sensitive to external 

influences, (e.g. climate, direct groundwater extraction and land-use change, including hardwood 

and softwood plantation) as evidenced by the temporary loss of some permanent pools at different 

times during the past 10 years. 

 The ecological values associated with permanent pools are significant (nationally threatened fauna 

species), but by no means secure with so few permanent pools providing suitable habitat.  

 Significant species that now occur in permanent pools in drains have highly fragmented regional 

distributions and limited opportunities for dispersal and colonisation of new habitats. 

Proactive management options within the drainage network are likely to be required, particularly during 

dry climatic phases, and should be considered to maintain the currently identified ecological values, and 

attempt to reverse (or buffer the system against) longer-term trends of declining groundwater and surface 

water availability. 
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6 PERMENANT POOL MANAGEMENT RECOMMENDATIONS 

6.1 Recommendations from spatial analysis 

The permanent pool spatial analysis task has provided a number of potential avenues for future 

investigation that are made possible by accessing historic datasets, and that would provide a critical 

(predictive) tool for informing future water management planning and policy development. Examples 

include: 

 Additional years of historic aerial imagery assessed to increase the sensitivity of the analysis 

(change through time) undertaken for this report. 

 Comparative analysis of trends of change in permanent pools through time, against groundwater 

bore monitoring and climatic datasets. 

 Surface water wetland mapping in imagery that pre-dates major, comprehensive drainage works 

undertaken in the 1950s and 1960s 

 Evaluating historic wetland and permanent pool extent against the current (LiDAR based) regional 

Digital Elevation Model 

 Sub-regional detailed comparative analysis of trends of change in permanent pools (or summer 

wetland inundation), against changes in drainage infrastructure and land-use change.  

 Exploration of alternative imagery to support the currently available but lower resolution 2003 

raster dataset. 

6.2 Environmental management and survey recommendations 

6.2.1 Management Action Considerations For Each Drainage Line 

Specific site recommendations to improve the ecological health of priority permanent pools that were 

visited during the 2013-2014 season have been consolidated to drainage line level in the following table: 

Drainage Line EV FF G MC R RV S W 

Millicent District Flats 



 

  

Reedy Creek –Mt Hope Drain   
 


 

Drain M   
 


 

Bray Drain 



 

 


Drain L  





 


Bakers Range Drain 



   

 

Upper South East 



 


 



EV = emergent vegetation established, FF = increase freshwater flows, G = reduce grazing pressure,  

MC = maintain connection to the ocean for diadromous fish breeding events, R = reintroduction of threatened fish, RV = 

revegetation of riparian vegetation, S = sensitive management of remnant vegetation, W = environmental weed 

control 
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6.2.2 Taxonomic Group Management Considerations 

FISH (High Priority): 

 Where feasible, an enhanced water regime or habitat conditions are required for most identified 

ecological assets, including Yarra Pygmy Perch populations in the lower Drain M and Henry Creek; 

 Reintroductions may be necessary to assist recovery of the Henry Creek population of Yarra Pygmy 

Perch;  

 Maintaining the ecological character of Drain L is of high importance, as is maintaining the 

catchment free from exotic species; and, 

 Further investigation of mechanisms behind a dramatic decline in fish numbers at Reedy Creek Mt 
Hope Drain (Hogans Lane) is suggested. 

FROGS (High Priority): 

 Focal management sites are located along Drain M, Reedy Creek – Mount Hope Drain, Southern 

Bakers Range Drain, Hatherleigh Drain and Drains 36-41 off Alleyns Road. Key management 

recommendations for the above sites include: 

o Retaining aquatic vegetation, particularly emergent species such as Triglochin spp. and 

Eleocharis spp.; 

o Providing a buffer of fringing vegetation on drain banks that remains un-grazed and is 

connected to the main channel body; and, 

o Maximising water holding within key summer periods, and prioritising flow to known sites 

that connect with the REFLOWS channel. 

WATERBIRDS (Moderate Priority): 

 Shallow sections of drain with exposure of mud, which provides excellent habitat for shorebirds 

(Stilts, lapwings, and migratory species); 

 Sections of deep water, which offer a broad range of waterfowl refuge and feeding areas and could 

be the only surface water in the district in dry years;  

 Establish of dense low vegetation along the edges (in patches of 100m in length on both sides) 

every one kilometre and/or in strategic locations that could offer refuge/breeding sites and/or 

stepping stones; and, 

 Future surveys of permanent pools for wetland and waterbirds should be undertaken during the 

spring-summer period to gain a better understanding of the use of permanent pools when the 

abundance and diversity of birds is at its greatest. 
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FLORA (Moderate Priority): 

 Sensitive drain management should be continued at Lake Hawdon (DB-LH & DL-LH), Katani Park 

(KP-BDR & KP2), Sebastopol Springs (SS) and Drain M (DM-ML2) to avoid impacts on remnant 

vegetation or threatened species; 

 In addition to managing declared weeds and maintaining vigilance for emerging agricultural weed 

threats, weed management should be prioritised for isolated populations of newly established high 

threat environmental weeds, including Spiny Rush (BlD-MS), Sollya (BlD-RW), and Blackberry (AR-

DL);  

 Refuge sites are recommended to be established at regular intervals along the permanent pool, 

where grazing is removed  to allow sedges  and in some cases shrubs, to re-establish (Anderson et 

al. 2013); 

 Targeted revegetation is undertaken at key permanent pools to improve floristic diversity, habitat 

structure and to provide shading (Anderson et al. 2013); and, 

 Consideration of creating ‘cut out’ refuge areas in strategic areas of the drain bank, where habitat 

can be maintained without affecting drain management. 

FUTURE SURVEY RECOMMENDATIONS: 

 Ideally future permanent pool surveys should be repeated at the same time of year (except where 

recommended otherwise) and also, where possible, with similar hydrological conditions to ensure 

that the data is comparable; and, 

 Accurately recording permanent pool depth is vital for future comparative analyses. 

6.3 Strategic General Recommendations 

 Enhancement or creation of additional permanent pool habitat (increase summer water retention 

capacity in drains) by identifying and implementing potential locations for the installation of 

additional strategically sited infrastructure such as weir structures or deeper refuge pools that 

don’t compromise winter drainage functionality. 

 A corresponding emphasis on exploring regional policy options for protecting and enhancing 

groundwater levels to benefit permanent pools, given the direct observed relationship between 

surface water expression in permanent pools during the summer and autumn (the driest times in 

the annual hydrological cycle) and local groundwater levels, specifically those associated with the 

tertiary unconfined limestone aquifer. 

 Ensuring connectivity of habitat to maximise potential for dispersal and recolonisation, and the 

persistence of threatened species across the drainage network. 

 In combination with the above points, investigate potential opportunities for reintroduction of 

species to any enhanced in-drain habitats, to improve future resilience of values associated with 

permanent pool habitats.  
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8 APPENDIX A: SITE SPECIFIC RESULTS 

The results of fauna and flora surveys are presented in this section for each wetland, grouped 

according to their geographic drainage line or location in the South East of South Australia. 

MILLICENT DISTRICT FLATS 

Summary 

The Millicent district encompasses a variety of habitat types from lakes to large swamps, but 

as the earliest and most intensively drained portion of the South East (commencing in the 

1860’s), it also retains a diversity of “in-stream” habitats of varying character, within the 

artificial drainage infrastructure. As a result, in many cases natural features, such as springs, 

are interconnected by a network of drains that terminate either into the sea at Southend, or 

into Lake Bonney (SE). 

8.1 Alleyns Road Drain 36-41 (AR-DL) 
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8.1.2 Prevailing Conditions 

This site is surrounded by grazing and cropping land uses, currently the drainage reserve is ungrazed 

and carries a high weed load, intermixed with native species.   Over the course of the survey water 

levels retracted, creating increasingly concentrated pool conditions; however, it remained 

comparatively fresh.  The following water quality conditions were recorded during the November 

2013 frog monitoring: 

EC 
(μS cm

-1
) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

1333 6.747

.3 

17.87 57.4 1.0 

8.1.3 Fish 

Not surveyed at this site 

8.1.4 Frogs 

The highest species diversity was detected at this site, including the nationally vulnerable Southern 

Bell Frog, Banjo Frog and Common Eastern Froglet in an abundance of many (10 to 50), and the 

Spotted Marsh Frog, Striped Marsh Frog and Southern Brown Tree Frog in an abundance of few (2-

9). The site recording failed during the autumn sampling, with no species opportunistically heard. 

This site provided a good diversity in the habitat structure, with a high cover of emergent aquatic 

plants, as well as a high cover of fringing vegetation, mainly tall grasses and reeds. 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Many  

Banjo Frog Limnodynastes dumerilii Many  

Striped Marsh Frog Limnodynastes peronii  Few  

Spotted Marsh Frog Limnodynastes tasmaniensis  Few  

Southern Brown Tree Frog Litoria ewingii  Few  

Southern Bell Frog Litoria raniformis  Many  

8.1.5 Waterbirds 

A site with some potential with reed habitat scattered along the sites length, however the depth to 

water from the top of the bank and the steep slopes would have made this site unsafe and mostly 

un-inhabitable for waterbirds. Golden-headed Cisticola was the most interesting species occurring 

amongst the rank growth on the drain bank. Water level was dry. 

8.1.6 Flora 

Drain Name Alleyns Road Drain 36-41 

Site ID AR-DL  

Transect Length 16m 

Transect Start Western side 

Easting Northing 54H 0446657 5835057 
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Photopoint 

 

 

Alleyns Road Drain was comparatively narrow drain that was dominated by Phragmites australis and 

rank pasture weeds on the bank, which provided habitat value for small birds and frogs.  Two 

environmental and declared weed species, *Rubus sp. and *Asparagus asparagoides, occurred in 

patches along the banks and require control.  There was a reasonable amount of submergent and 

emergent vegetation in the drain channel, typically dominated by Rorippa nasturtium-aquaticum*, 

Lachnagrostis filiformis and Triglochin procera.  Approximately half of the flora species were native 

and provide reasonable habitat value. 

Aquatic Quadrats 

Quadrat Number 1 2 3 

Temperature 13.8     

Turbidity 0     

EC (µS.cm
-1

) 1666     

pH 7.25     

depth (cm) 36 35 33 

Species Abundance per Quadrat       

Rorippa nasturtium-aquaticum* 3 2 2 

Lachnagrostis filiformis 2 2 3 

Atriplex prostrata* t 0 2 

Crassula helmsii 1 0 0 

Triglochin procera r r r 
*where: 5 - >75%, 4 – 50-75%, 3 - 25-50%, 2 - 5-25%, 1 - <5%, t – Sparse <5% and r - <10 individuals as per the 

methodology.  This is consistent for the presentation of all following sites. 
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Transect Kite Chart 

 
*X-axis indicates distance from the start of transect, which is generally 2 m from the top of the drain bank in terrestrial vegetation – this is 

consistent for all following sites 

8.1.7 Summary 

 This was the most diverse frog detection site across all sites, including the nationally 

vulnerable Southern Bell Frog in moderate numbers. 

 There was good reed and grass cover for frogs and small birds, however, the steep sides and 

depth would have made it unsafe for most waterbirds. 

 Two declared environmental weeds occur in patches along the bank, Blackberry and Bridal 

Creeper.  

 Approximately half of the flora species were native and provide reasonable habitat value. 

In summary this site has good water quality values and is an important frog site.  It would benefit 

from minimal Bridal Creeper and Blackberry control and some revegetation to increase tree and 

shrub cover, to shade the pool. 
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8.2 Nitschke Road Weir (NRW) 

 

8.2.1 Prevailing Conditions 

The drain at Nitschke Road Weir was deep, with steep sides.   The water was rapidly concentrating at 

the time of survey. In May, the water had receded back considerably.  The water quality parameters 

at the time of the November 2013 frog surveys were as follows: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Turbidity 
(NTU) 

Dissolved oxygen 
(%) 

Water level 
(m) 

1815 6.73 17.76 9.8 122 1.0 

 

8.2.2 Fish 

Not surveyed at this site. 

8.2.3 Frogs 

Frog call sampling was conducted during both spring-summer and autumn rounds. Four species 

were detected in the spring-summer sampling, including two species of the Limnodynastes genus – 

the Striped Marsh Frog, and the Spotted Marsh Frog. The Common Eastern Froglet was the only 

species detected in the autumn round.  
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A moderate water level at the site was recorded over both sampling efforts, and a dense cover of 

both emergent and submerged aquatic habitat was noted.  

Common Name Species Round 1 Round 2 
Common Eastern Froglet Crinia signifera  Few Many 
Banjo Frog Limnodynastes dumerilii 

  Striped Marsh Frog Limnodynastes peronii  Few 
 Spotted Marsh Frog Limnodynastes tasmaniensis  Few 
 Southern Brown Tree Frog Litoria ewingii  Few 
 Southern Bell Frog Litoria raniformis  

   

8.2.4 Waterbirds 

An unusual observation of a Little Grassbird flushed from isolated bank shrubbery was the only 

target bird species found. The drain was too narrow with high steep slopes and offered little to no 

habitat for waterbirds despite the water level being deep. 

8.2.5 Flora 

Drain Name Nitschke Road Weir 

Site ID NR-W 

Transect Length 14m 

Transect Start Western side 

Easting Northing 54H 0446982  5828183 

Photopoint 

 

 

The flora survey was undertaken near the remnant Leptospermum lanigerum stand along a fenceline 

to capture the most diversity.  Within two weeks prior to the survey the adjacent landholder had 

burnt the edge of the stubble and the remnant L. lanigerum stand.  Typical of the sites surrounded 

by cleared paddocks, the highest proportion of native species occurred within inundated sections.  In 

the base of the drain there was a good cover of the native grass L. filiformis and forb Crassula 

helmsii, with patches of Schoenoplectus pungens and Triglochin procera. On the eastern bank there 

was a good mixed shrubland, which would provide important habitat for birds.   This was the only 

site were *Coprosma repens was recorded and would be easy to control. 
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Quadrats 

Quadrat Number 1 2 3 

Temperature 17.8 
  

Turbidity 9.8 
  

EC (µS.cm
-1

) 982 
  

pH 8.5 
  

depth (cm) Damp Damp Damp 

Species Abundance per Quadrat 
   

Lachnagrostis filiformis 3 5 3 

Crassula helmsii 2 1 1 

Veronica anagallis-aquatica* 4 3 4 

Schoenoplectus pungens r 0 0 

Triglochin procera 0 r r 

Urtica incisa 0 r 0 

Atriplex prostrata* 0 r r 

Rorippa nasturtium-aquaticum* 0 0 1 

Sonchus sp.* 0 0 r 

 

Transect Kite Chart 
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8.2.6 Summary 

 Four species of common frogs were recorded at the time of the survey, benefiting from 

reasonable habitat cover and fresh water. 

 The site had reasonable shrub cover on the eastern bank, which was burnt within two weeks 

of the flora survey. 

In summary the site had reasonable habitat for frogs, however, it was too narrow with steep sides 

for water birds.  There was reasonable shrub cover that had been recently burnt, which still provided 

habitat for small passerines.  There site would benefit from more native grass and sedge cover. 
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8.3 Nitschke Road Tantanoola (NR-T) 

 

8.3.1 Prevailing Conditions 

The drain site held water throughout the survey period and provided a dense cover of emergent and 

aquatic habitat.  The following water quality parameters were recorded during November 2013 frog 

surveys: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

1088 6.8 19.22 70 0.6 

 

8.3.2 Fish 

Not surveyed at this site. 

8.3.3 Frogs 

Three species were detected at the site over two sampling rounds. The Common Eastern Froglet was 

detected by observers during set-up of the spring-summer sampling, and the Southern Brown Tree 

Frog was also opportunistically detected during the autumn sampling set-up. The Striped Marsh Frog 

was recorded in an abundance of few (2-9 individuals) in spring-summer sampling as well as 

opportunistically recorded in autumn at a higher abundance of many (10 to 50). 

The drain site held water throughout the survey period and provided a dense cover of emergent and 

aquatic habitat. 
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Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few 
 

Banjo Frog Limnodynastes dumerilii 
  

Striped Marsh Frog Limnodynastes peronii  Many Few 

Spotted Marsh Frog Limnodynastes tasmaniensis  
  

Southern Brown Tree Frog Litoria ewingii  
 

Few 

Southern Bell Frog Litoria raniformis  
  

 

8.3.4 Waterbirds 

This site has some potential with reed habitat scattered along the sites length, however the depth to 

water from the top of the bank and the steep slopes made this site unsafe and mostly un-inhabitable 

for waterbirds. Golden-headed Cisticola was the most interesting species amongst the rank growth 

on the drain bank. Water level was deep. 

8.3.5 Flora 

Drain Name Nitschke Road Tantanoola 

Site ID NRT 

Transect Length 18m 

Transect Start Western side 

Easting Northing 54H 0444155 5830408 

Photopoint 

 

 

The NRT site had patches of Leptospermum lanigerum and emergent sedges; however, otherwise it 

was relatively flora species poor and dominated by introduced pasture weeds.   The water quality 

was fresh, demonstrated by the presence of L. lanigerum, which was being utilised as nesting habitat 

by small passerines.  Potamogeton pectinatus was the most dominant aquatic species, with only 

small patches of Rorippa nasturtium-aquaticum* and Urtica incisa occurring alongside. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 17.4 
  

Turbidity 9.5 
  

EC (µS.cm
-1

) 976 
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pH 7.53 
  

depth (cm) 35 35 35 

Species Abundance per Quadrat 
   

Potamogeton pectinatus 2 2 2 

Urtica incisa 0 r 0 

Rorippa nasturtium-aquaticum* 0 r r 

Leptospermum lanigerum 
(overhanging water) 

3 1 1 

 

Transect Kite Chart 

 

8.3.6 Summary 

 Four species of frogs were recorded, the most common being the Striped Marsh Frog. 

 The site is unsuitable for waterbirds, as it has very high and steep sides.  However, Golden-

headed Cisticola was recorded in reeds on the bank. 

 The small patches of L. lanigerum and sedges provide the most habitat value at the site, 

particularly for frogs and small passerines.  

In summary, this site had moderate frog and bush-bird values, however, the steep sides limit its use 

by waterbirds. 
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8.4 Sebastopol Springs (SS) 

 

8.4.1 Prevailing Conditions 

The water concentrated through-out the survey period, however, the water still remained 

comparatively fresh even in May.  At the time of the November 2013 survey the water quality 

measurements were: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(mg l-1) 

Water level 
(m) 

1496 6.68 18.92 36.2 0.7 

 

8.4.2 Fish 

Not surveyed at this site. 

8.4.3 Frogs 

The Striped Marsh Frog was the only species recorded during spring-summer sampling, with an 

abundance of many (10-50). While the site recorder failed during autumn sampling, the Common 

Eastern Froglet was opportunistically detected. 
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Intact riparian habitat including Silky tea-tree (Leptospermum lanigerum) occurred along the 

southeast bank of the drain, however was cleared and grazed on the opposing bank. 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  
 

Few 

Banjo Frog Limnodynastes dumerilii 
 

 

Striped Marsh Frog Limnodynastes peronii  Many  

Spotted Marsh Frog Limnodynastes tasmaniensis  
 

 

Southern Brown Tree Frog Litoria ewingii  
 

Few 

Southern Bell Frog Litoria raniformis  
 

 

 

8.4.4 Waterbirds 

Three wetland/waterbirds observed. A small flock of Pacific Black Ducks were flushed from the deep 

pool in the middle of the site and Golden-headed Cisticola frequented the rank vegetation along the 

bank. Water level was low. 

 

8.4.5 Flora 

Drain Name Sebastopol Springs 

Site ID SS 

Transect Length 65 

Transect Start Northern side 

Easting Northing 54H 0443113 5846876 
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Photopoint 

 

Sebastopol Springs was a comparatively floristically diverse site, which still had a small remnant of 

the regionally endangered Leptospermum lanigerum Shrubland immediately adjacent the drain.  The 

diversity was not captured within the transect or quadrats, which captured the high dominance of 

pasture grasses, including *Phalaris aquatica and *Festuca arundinacea, outside the dense 

shrubland. In comparison the drain supported a low diversity of aquatic or semi-aquatic species, 

with a very high level of Chara sp. and on the edges Phragmites australis.  However, those species 

present provided important habitat values, particularly for frogs. 

Additional species of note observed outside the transect and quadrats included: Melaleuca 

squarrosa (SA Rare), Gahnia clarkei (SA Rare), Urtica incisa, Acaena novae-zelandiae, Ozothamnus 

ferrugineus, Selliera radicans, Lythrum hyssopifolia, Epilobium billardierianum, Helichrysum 

luteoalbum*, Galium aparine*, Atriplex prostrata*. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 13.2 
  

Turbidity 0 
  

EC (µS.cm
-1

) 1492 
  

pH 7.34 
  

depth (cm) 80 (with silt) 85 (with silt) 60 (with silt) 

Species Abundance per Quadrat 
   

Chara sp. 5 5 5 

Crassula helmsii t r t 

Rorippa nasturtium-aquaticum* t t t 

Lachnagrostis filiformis r r t 

Filamentous algae t t t 

Phragmites australis r r 0 
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Transect Kite Charts 

 

8.4.6 Summary 

 Three species of common frogs were found at the site from one round of surveys. 

 There was some use from Pacific Black Ducks and Golden Headed Cisticola  

 The freshwater dependant and regionally endangered Leptospermum lanigerum Shrubland 

and state rare G. clarkei and Melaleuca squarrosa were all found at the site.  Dense stands of 

P. australis also provided important habitat values. 

In summary, the site was one of the most floristically diverse fresh water-dependant sites assessed 

during the project.  The small patch of shrubland, grasses and sedges provide important refuge 

habitat for frogs and birds.  Attention should be paid to ensure the habitat is not further reduced 

through drain maintenance.  
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8.5 Narrowneck Drain (ND) 

 

8.5.1 Prevailing Conditions 

Narrowneck Drain flows from the Millicent Flats through to Lake Frome Conservation Park.  There is 

a reasonable cover of remnant vegetation along the drain bank, however, at the flora survey site 

there was a high cover of rank pasture grasses.  The drain was flowing throughout the monitoring 

periods, maintaining a medium depth.  During the November monitoring the following water quality 

parameters were taken: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

2242 8.16 17.97 105.1 1.0 

8.5.2 Fish 

Not surveyed at this site. 

8.5.3 Frogs 

The Striped Marsh Frog and Common Eastern Froglet were recorded at the site during spring-

summer sampling.  No frogs were formally recorded during sampling for the autumn round, 

however few (2-9) individuals of the Southern Brown Tree Frog were heard during set-up.  

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few Few 

Banjo Frog Limnodynastes dumerilii 
 

 

Striped Marsh Frog Limnodynastes peronii  Few  

Spotted Marsh Frog Limnodynastes tasmaniensis  
 

 

Southern Brown Tree Frog Litoria ewingii  
 

 

Southern Bell Frog Litoria raniformis  
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8.5.4 Waterbirds 

Only one species observed (White-faced Heron), common along the shallow rocky habitat. Water 

level was dry. 

8.5.5 Flora 

Drain Name Narrow Neck Drain 

Site ID ND 

Transect Length 30m 

Transect Start Southern side 

Easting Northing 54H 0429038 5843618 

Photopoint 

 

At the flora survey site there was a high cover of pasture grasses, however, both Rhagodia and 

Tetragonia were dominant in large sections of the northern bank.  In the drain channel, only one 

exotic species was present, with quadrats being dominated by Potamogeton pectinatus and 

Triglochin procera. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 14.3 
  

Turbidity 0 
  

EC (µS.cm
-1

) 1324 
  

pH 7.95 
  

depth (cm) 100 100 95 

Species Abundance per Quadrat 
   

Triglochin procera r 1 t 

Cynodon dactylon ssp dactylon* 0 0 2 

Potamogeton pectinatus 1 1 2 

Filamentous algae 2 1 0 

Persicaria decipiens t 0 0 

Phragmites australis r 0 0 
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Transect Kite Chart 

 

Summary 

 Only two species of frog and one species of bird were found at Narrow Neck, perhaps 

demonstrating that there was higher quality habitat nearby; and 

 There was emergent vegetation present the drain, which could provide habitat for birds and 

frogs. 

In summary, the site retained a moderate level of remnant vegetation and aquatic fauna values.  



Evaluation of Change and Survey of Environmental Values: Permanent Pools in Drains and Watercourses in the SE of SA 

Page 94  

8.6 Lake Frome Drain – Bevilaqua Ford (BF) 

 

8.6.1 Prevailing Conditions 

The drain remained moderately full through-out the surveying period, with a continuous light flow. 

Water quality measurements recorded in November were as follows: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

1437 8.48 20.65 121 1 

 

8.6.2 Fish 

Not surveyed at this site. 

8.6.3 Frogs 

Four species were detected at the site over the two sampling rounds. The Eastern Banjo Frog, 

Striped Marsh Frog, and Common Eastern Froglet were recorded in small abundance (Few) during 

spring-summer sampling, and the Southern Brown Tree Frog was detected as few (2-9) in autumn 

sampling only. A moderate water level was observed throughout the sampling period. 
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Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few Few 

Banjo Frog Limnodynastes dumerilii Few  

Striped Marsh Frog Limnodynastes peronii  Few  

Spotted Marsh Frog Limnodynastes tasmaniensis  
 

 

Southern Brown Tree Frog Litoria ewingii  
 

Few 

Southern Bell Frog Litoria raniformis  
 

 

 

8.6.4 Waterbirds 

No waterbirds observed at this site, primarily due to the narrow width of the drain and rank growth 

growing along both sides not offering any grazing to waterfowl. This site should achieve cryptic 

wetland species (crakes/rails) with further and altered survey effort. Water level was deep. 

8.6.5 Flora 

Drain Name Lake Frome Drain – Bevilaqua Ford 

Site ID BF 

Transect Length 16 

Transect Start Western side 

Easting Northing 54H 0431277 5840388 

Photopoint 

 

 

This site was narrow, with a high proportion of introduced pasture weeds, including *Phalaris 

aquatica, *Festuca arundinacea and *Brassica sp.  However, as it is adjacent to Canunda National 

Park, there was still a good diversity of native sedges and aquatic herbs species present. Similar 

many sites south of Bray Drain, there was a dense cover of the invasive sedge *Juncus articulatus 

and the almost ubiquitous *Rorippa nasturtium-aquaticum. 

A number of species were opportunistically recorded along the drain bank, but outside the transect, 

they include Gahnia trifida, Ranunculus sp., Olearia axillaris, Samolus repens, *Festuca arundinacea, 

and Holcus lanatus*. 
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Quadrats 

Quadrat Number 1 2 3 

Temperature 14.4 
  

Turbidity 0 
  

EC (µS.cm
-1

) 1362 
  

pH 7.48 
  

depth (cm) 100 90 95 

Species Abundance per Quadrat 
   

Rorippa nasturtium-aquaticum* t t 1 

Potamogeton pectinatus 2 2 2 

Juncus articulatus* 2 1 2 

Chara sp. 2 4 1 

Crassula helmsii t 0 1 

Filamentous algae 2 2 2 

Acacia longifolia ssp. sophorae (overhanging) 0 0 r 

Phragmites australis (overhanging) r 0 0 

  

Kite Chart 
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8.6.6 Summary 

 Four species of common frogs were recorded. 

 Although no waterbirds were recorded, it should provide good habitat for cryptic crakes and 

rails with further investigation. 

 There was a comparatively good level of emergent vegetation and native floristic diversity, 

despite the high load of weeds. 

In summary, this site retains a good diversity of frogs and flora species, likely because of its close 

proximity to Canunda National Park.  The site would benefit from revegetation along the banks, 

particularly trees or shrubs to increase shading of the permanent pool. 
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8.7 Glen Bridge/Lossie Road (GB) 

 

8.7.1 Prevailing Conditions  

This site is located along the sealed road to Canunda National Park, in close proximity to Millicent.  

The sides are regularly maintained through slashing.  The site was highly concentrated and was 

almost dry during the autumn sampling period.  In November the water parameters were as follows: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

1560 6.74 19.44 122 1.1 

 

8.7.2 Fish 

Not surveyed at this site. 

8.7.3 Frogs 

No frogs were detected at the site during spring-summer sampling, and only few (2-9) Common 

Eastern Froglet individuals were estimated for the during autumn sampling. A low level of water was 

noted within observable distance of the channel in late November.  By early December 2013, water 

within the channel had retracted to one small pool located under the bridge. The site was recorded 

as dry during autumn sampling. 
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Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  
 

Few 

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  
 

 

Spotted Marsh Frog Limnodynastes tasmaniensis  
 

 

Southern Brown Tree Frog Litoria ewingii  
 

 

Southern Bell Frog Litoria raniformis  
 

 

8.7.4 Waterbirds 

Only one waterbird was observed at the site, with Golden-headed Cisticola in the rank vegetation 

along the roadside vegetation and drain bank. Water level was dry. 

8.7.5 Flora 

Drain Name Glen Bridge/Lossie Road 

Site ID GB 

Transect Length 20m 

Transect Start Northern side 

Easting Northing 54H 0439996 583944 

Photopoint 

 

The Glen Bridge site is surrounded by dry-land agriculture and a sealed road to Canunda National 

Park.  On the banks of the drain there was a high proportion of introduced pasture grasses and in the 

drain base a high cover of Rorippa nasturtium-aquaticum*.  However there were remnant native 

species that provide some habitat values, including Triglochin procera and Schoenoplectus validus, 

Potamogeton pectinatus and Lachnagrostis filiformis. 

 

Quadrats 

Quadrat Number 1 2 3 

Temperature 13.9 
  

Turbidity 0 
  

EC (µS.cm
-1

) 1290 
  

pH 7.3 
  

depth (cm) 28 28 75 
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Species Abundance per Quadrat 1 2 3 

Rorippa nasturtium-aquaticum* 2 2 2 

Potamogeton pectinatus 2 2 2 

Azolla filiculoides 1 1 1 

Lemna sp. 1 1 1 

Atriplex prostrata* 0 0 r 

Rumex crispus* 0 0 r 

Filamentous Algae 1 2 3 

Triglochin procera 0 r 0 

Lachnagrostis filiformis r 0 0 

 

Transect Kite Chart 

 

8.7.6 Summary 

 There was only low biological value at Glen Bridge. 

 Southern Brown Tree Frogs were detected in autumn, Golden-headed Cisticola and a low 

level of native flora diversity. 



Evaluation of Change and Survey of Environmental Values: Permanent Pools in Drains and Watercourses in the SE of SA 

Page 101  

8.8 Hatherleigh Drain (HD) 

 

8.8.1 Prevailing Conditions 

The Hatherleigh Drain is surrounded by dryland farming, with grazed or slashed banks.  The drain 

maintained a low level of flow throughout the survey period.  There was a good level of clarity, 

however, as with many drains it had a thick layer of silt on the base. The following water quality 

parameters were recorded in the autumn monitoring: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%1) 

Water level 
(m) 

1655 7.74 16.25 84.8 1.2 

8.8.2 Fish 

Not surveyed at this site. 
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8.8.3 Frogs 

Five species were detected at this site during the two survey rounds. In the spring-summer sampling 

the Common Eastern Froglet, Striped Marsh Frog, Spotted Marsh Frog and the Southern Bell Frog 

were detected. The Southern Brown Tree Frog was also opportunistically detected during Autumn 

sampling. 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few Few 

Banjo Frog Limnodynastes dumerilii  Few  

Striped Marsh Frog Limnodynastes peronii  Many  

Spotted Marsh Frog Limnodynastes tasmaniensis  
 

 

Southern Brown Tree Frog Litoria ewingii  
 

Few 

Southern Bell Frog Litoria raniformis  Few  

 

8.8.4 Waterbirds 

No wetland or waterbirds observed despite water level being moderate. This drain has a bitumen 

road directly adjacent with constant local use making disturbances regular which is likely to be 

restricting use of the site by waterfowl. 

8.8.5 Flora 

Drain Name Hatherleigh Drain 

Site ID HD 

Transect Length 20.3m 

Transect Start Started on the northern side 

Easting Northing 54H 0435166 5849921 

Photopoint 

 

 

The Hatherleigh Drain had a moderately-low level of emergent and aquatic vegetation; however, it 

recorded the Southern Bell Frog.  There was a very sparse to scattered cover of Triglochin procera 

across the drain, which is known SBF habitat.  However, there was also scattered Phragmites 

australis and the introduced *Juncus articulatus and *Rorippa nasturtium-aquatica, that also 

provided reasonable habitat.  One remnant Silky Tea-tree remains at the site, and is currently being 

utilised as nesting habitat. 
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Quadrats 

Quadrat Number 1 2 3 

Temperature 14.9 
  

Turbidity 0 
  

EC (µS.cm
-1

) 1422 
  

pH 7.85 
  

depth (cm) 65 (with silt) 65 (with silt) 65 (with silt) 

Species Abundance per Quadrat 
   

Chara sp. t 2 2 

Lachnagrostis filiformis t t r 

Triglochin procera t r r 

Rorippa nasturtium-aquaticum* 2 0 r 

Crassula helmsii t r 0 

Potamogeton pectinatus t t 0 

Juncus articulatus* 1 0 0 

Berula erecta* r 0 0 

Transect Kite Chart 
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8.8.6 Summary 

 Five species of frog, including the nationally vulnerable Southern Bell Frog, were recorded. 

 The flora values were moderately-low. 

 It is recommended that: 

o emergent vegetation such as T. procera and Eleocharis sp. are encouraged, 

o buffering vegetation is revegetated as habitat for the Southern Bell Frog, 

o grazing pressure is reduced in strategic locations to allow for vegetation and refuge 

sites. 

In summary, despite having low floristic value on the banks the Hatherleigh Drain supported a 

diverse frog population, likely supported by the emergent vegetation in the drain basin.  The habitat 

values would be further improved through a reduction of grazing and revegetation of emergent 

sedges and riparian vegetation. 
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REEDY CREEK – MOUNT HOPE DRAIN  

Summary 

The Reedy Creek – Mount Hope Drain is located at the northern edge of the Millicent District Flats, 

which have been intensively drained since the 1860s.  As such, the Reedy Creek and Mount Hope 

Drains provide “in-stream” habitats varying quality in the artificial drainage infrastructure.   Five sites 

were surveyed for fish, frog, waterbird and flora values, including three previously surveyed fish 

sites. 

8.9 Reedy Creek Mt Hope Drain, Mt Hope Road (RC1) 

 

8.9.1 Prevailing conditions 

This site was sampled in October 2010 (SE10-57) but was resampled to (a) further assessment of the 

dramatic decline in numbers observed at the upstream (6km) Hogan’s Lane site and (b) for 

continued exploration of sites suitable for Yarra Pygmy Perch. At the time of resampling the site was 

low level with the following water quality prevailing: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level 
(m) 

2393 7.37 15.79 >1.0m, clear 1.65 1.0 
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8.9.2 Fish 

Fish sampling of the site (SE14-10) revealed a slightly more diverse fish community (three native, 

one exotic species) than previously recorded (only one native, one exotic species in October 2010). 

Good catches of Southern Pygmy Perch were again recorded (526 fish) and Gambusia numbers 

remained similar (207 fish compared to 268 fish in October 2010). Again, dissolved oxygen 

concentrations (1.65 mg L-1 at surface; 1.54mg L-1 at 0.8m) were low reflecting anoxic sediments 

present at the site. It appears that fish numbers at this site have not fluctuated in a manner similar 

to the Hogans Lane site. 

 
Catch summary: (left) mixed grill catch of Southern Pygmy Perch, Gambusia and Small-mouthed 

Gudgeon, and (right) Gambusia. 

8.9.3 Frogs 

Three species were detected during the spring-summer survey periods including the Common 

Eastern Froglet (many), Striped Marsh Frog (many) and the Southern Brown Tree Frog (few).  A few 

individuals of the Common Eastern Froglet was also heard calling during set-up during the autumn 

sampling, however no other species were recorded at this time. 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Many Few 

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  Many  

Spotted Marsh Frog Limnodynastes tasmaniensis  
 

 

Southern Brown Tree Frog Litoria ewingii  Few  

Southern Bell Frog Litoria raniformis  
 

 

 

8.9.4 Waterbirds 

Only one flock of six White-faced Heron was observed. It is likely that this drain offers habitat for a 

wider selection of waterbirds, however the water level was dry. 
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8.9.5 Flora 

Drain Name Reedy Creek Mt Hope Drain, Mt Hope Rd 

Site ID RC1 

Transect Length 32m 

Transect Start Started on the northern side 

Easting Northing 54H 04277282 5851615 

Photopoint 

 

 

The Reedy Creek/Mt Hope Drain has low floristic value, with over two thirds of the flora introduced, 

predominantly pasture species.  However, the current flora is providing important habitat and 

supporting nationally threatened fish.   The key emergent species providing habitat, include *Juncus 

articulatus, *Rorippa nasturtium-aquaticum, Crassula helmsii and the currently senesced Typha 

domingensis, have cover estimates of up to 50%. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 17.3     

Turbidity 0     

EC (µS.cm
-1

) 2194     

pH 7.75     

depth (cm) 65 (with silt) 60 (with silt) 60 (with silt) 

Species Abundance per Quadrat       

Juncus articulatus* 2 r 2 

Rorippa nasturtium-aquaticum* 1 r t 

Crassula helmsii t 0 t 

Lemna sp. 1 1 1 

Filamentous algae 1 1 2 

Chara sp. 1 5 1 

Typha domingensis (senesced) 0 t 0 
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Transect Kite Chart 

 

8.9.6 Summary 

 Site was highly concentrated at the time of sampling;  

 Southern Pygmy Perch recorded in moderate abundance; 

 Four species of frog were recorded at the site, with low to moderate numbers; 

 Fauna species are utilising predominantly introduced flora species as habitat. 

 

In summary, despite having low floristic value on the banks this supported a diverse frog population 

and the state listed Southern Pygmy Perch likely supported by the aquatic vegetation in the drain 

basin.  The habitat values would further improved through a reduction of grazing and revegetation 

of emergent sedges and riparian vegetation. 
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8.10 Reedy Creek Mt Hope Drain – Cutting (RC2) 

 

8.10.1 Prevailing conditions 

Reedy Creek 2 is surrounding by dryland cattle and sheep production.  The banks are low and there 

is stock access to the drain at all points.  At the cutting the site is very shallow with a high load of silt, 

however, the drain remained flowing throughout the survey period.  During the November survey 

period the following water quality parameters were recorded: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

1989 8.49 19.02 165.08 0.6 

8.10.2 Fish 

Not surveyed at this site. 

8.10.3 Frogs 

Common Eastern Froglet, Striped Marsh Frog and Southern Brown Tree Frog were all recorded at 

the site during spring-summer surveys, with only the Common Eastern Froglet still recorded calling 

in autumn. A moderate water level was observed within this section of the drain during the spring-

summer sampling, and receding further by the autumn sampling. 
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Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few Many 

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  Many  

Spotted Marsh Frog 
Limnodynastes 
tasmaniensis  

 

 

Southern Brown Tree Frog Litoria ewingii  Few  

Southern Bell Frog Litoria raniformis  
 

 

8.10.4 Waterbirds 

RC2 is a site with good vision and plenty of grazing opportunities on the drain banks for waterbirds; 

however intense livestock grazing has meant no riparian vegetation remains for other wetland 

species. The site is a safe location for Black Swan with a large flock observed. Water level was deep. 

8.10.5 Flora 

Drain Name Reedy Creek 2 

Site ID RC2 

Transect Length 24.4m 

Transect Start Started on the west 

Easting Northing 54H 0425607 5848929 

Photopoint 

 

 

Crassula helmsii, Lemna sp. and Azolla filiculoides were the only native flora species recorded at this 

site.  The high grazing pressure has ensured that no emergent vegetation is present on the banks.  

On the silt in the drain the introduced *Juncus articulatus, *Rorippa nasturtium-aquaticum and 

Chara sp. provide the majority of the habitat for aquatic fauna. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 16.7 
  

Turbidity 0 
  

EC (µS.cm
-1

) 1333 
  

pH 7.85 
  

depth (cm) 75 (with silt) 60 (with silt) 50 (with silt) 
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Species Abundance per Quadrat 
   

Chara sp. 5 4 3 

Crassula helmsii 0 r 1 

Rorippa nasturtium-aquaticum* 1 1 1 

Lemna sp. t 1 t 

Azolla filiculoides t t t 

Juncus articulatus* r 2 0 

Filamentous algae 2 2 0 

 

Transect Kite Graph 

 

8.10.6 Summary 

 Three common frog species were recorded at the site; 

 The site provides good open habitat for waterbirds, however, for this to be optimised 

grazing needs to be reduced; 

 The vegetation is dominated by exotic wetland and pasture species, which appear to be 

providing adequate habitat for frogs. 

In summary, despite having very low florist value RC2 was an important site for frogs and waterbirds.  

The site requires a reduction in grazing to improve floristic diversity, habitat for frogs and waterbirds 

and reduce erosion.  
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8.11 Reedy Creek Div B Drain (RC-DIVB) 

 
Photograph taken January 2012 in wet phase 

8.11.1 Prevailing conditions 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

Dry 

 

8.11.2 Frogs 

This site was sampled for frog occupancy in autumn only, specifically to target the regionally rare 

Southern Smooth Froglet, which was recorded by Cooling et al. (2012) opportunistically during fish 

surveys.  During the present survey only the Common Eastern Froglet and Southern Brown Tree Frog 

were recorded. The site was dry at the time of sampling. 

Common Name Scientific Name Feb 2012 Round 1 Round 2 

Common Eastern Froglet Crinia signifera   
 

Few 

Southern Smooth Froglet Geocrinia laevis Opp. 1 
 

 

Banjo Frog Limnodynastes dumerilii   
 

 

Striped Marsh Frog Limnodynastes peronii  Few 
 

 

Spotted Marsh Frog Limnodynastes tasmaniensis   
 

 

Southern Brown Tree Frog Litoria ewingii   
 

Few 

Southern Bell Frog Litoria raniformis   
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8.11.3 Flora, Fish & Waterbirds 

Not surveyed at this site. 

8.11.4 Summary 

 The Common Eastern Froglet and Southern Brown Tree Frog were recorded at the site. 

In summary, despite surveying at the optimal time, the Southern Smooth Froglet was not detected. 

8.12 Reedy Creek Mt Hope Drain, Hogans Lane (RC-HL) 

 

8.12.1 Prevailing conditions 

When previously sampled (October 2012) the site was bank level (1.3m) but at the time of the 

present sampling, it was considerably concentrated and moderately saline: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level 
(m) 

2397 9.16 16.36 >0.8m, clear 8.55 0.8 
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8.12.2 Fish 

Fish sampling focused on the regularly sampled site on Reedy Creek Mt Hope Drain (SE14-11) in 

response to concern over the status of the fish community given recent dramatic reductions in 

numbers (e.g. 17 Southern Pygmy Perch in October 2012 compared to 4252 fish in December 2011). 

It was observed that the Southern Pygmy Perch population at the site had recovered slightly (130 

fish) with signs of recent recruitment, but numbers were still much lower than in December 2011. 

The introduced Gambusia was also present in low numbers (79 fish) after similar recent declines 

(with no individuals observed in December 2012). Given the fluctuations in fish numbers, regular 

monitoring of this site must continue. 

8.12.3 Frogs and Waterbirds 

Not surveyed at this site, however, 19 tadpoles, including Southern Bell Frog tadpoles, were sampled 

opportunistically as part of fish monitoring. Southern Bell Frogs have previously been recorded at 

this site (Cooling et al. 2012). 

.  
Catch summary: (left) Southern Bell Frog tadpole 
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8.12.4 Flora 

Drain Name Reedy Creek Mt Hope Drain, Hogans Lane 

Site ID RC-HL 

Transect Length 25.1m 

Transect Start 
 

Easting Northing 54H 0432470 5854609 

Photopoint 

 

The Reedy Creek, Hogan Lane site was very concentrated at the time of the flora survey, having 

reduced to a patchy channel.  As typical of a grazed system there was a high weed load on the dry 

banks, which was moving into the drying drain.   However, there was at the time very little weed 

cover in the channel and the quadrats were dominated by Potamogeton pectinatus, Lilaeopsis 

polyantha, Triglochin procera, Lachnagrostis filiformis and Myriophyllum salsugineum, which all 

provided habitat for aquatic fauna. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 16.8 
  

Turbidity 0 
  

EC (µS.cm
-1

) 1966 
  

pH 8.28 
  

depth (cm) 35 29 38 

Species Abundance per Quadrat 
   

Myriophyllum salsugineum t r t 

Triglochin procera r t t 

Chara sp. 3 3 4 

Potamogeton pectinatus r t 1 

Lilaeopsis polyantha 0 0 1 

Crassula helmsii 3 2 1 

Lachnagrostis filiformis t 1 t 

Veronica anagallis-aquatica* 0 0 t 

Ranunculus sp. t 0 0 

Filamentous algae t 0 0 
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Transect Kite Chart 

 

8.12.5 Summary 

 Site was highly concentrated at the time of sampling; 

 Slight recovery in numbers of Southern Pygmy Perch observed;  

 Southern Bell Frog tadpoles were recorded; and 

 Ongoing monitoring is necessary to investigate medium-term recovery of the 

species. 

 

In summary, the diversity of fish remained, with a slight recovery of the Southern Pygmy 

Perch and Southern Bell Frog tadpoles recorded.  The site had no buffering vegetation and a 

high level of grazing on both sides of the bank, which suppressed the establishment of 

emergent and riparian vegetation.  It is recommended to reduce grazing at strategic 

locations and undertake revegetation to increase buffering.  
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8.13 Mt Hope Drain, McKinnon’s Lane (MH-McK) 

 

8.13.1 Prevailing conditions 

The drain was very concentrated and retracting during the summer survey in December.  The site 

was dry by autumn survey, however, there was some residual moisture in the base of the drain and 

the soil was still damp.  Water quality parameters were taken in December 2013: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

1571 6.88 18.35 127.3 0.2 

8.13.2 Fish 

Not surveyed at this site. 
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8.13.3 Frogs 

The Striped Marsh Frog was opportunistically recorded during spring-summer surveys, and the 

Common Eastern Froglet and Southern Brown Tree Frog were recorded in few (2 – 9) numbers 

during the autumn survey period. The drain was holding only a very shallow (<0.2m) water level 

during spring-summer round, with diverse emergent vegetation providing dense habitat, and was 

dry by the autumn survey round.  The recorder failed at this site during round 2, however, two 

species were opportunistically heard during surveys. 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  
 

Few 

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  Few  

Spotted Marsh Frog 
Limnodynastes 
tasmaniensis  

 

 

Southern Brown Tree Frog Litoria ewingii  
 

Few 

Southern Bell Frog Litoria raniformis  
 

 

8.13.4 Waterbirds 

No wetland or waterbirds observed due to the site being dry. It is highly likely that this site would 

support waterfowl and wetland birds when water is present but doesn’t appear to be a permanent 

pool. 

8.13.5 Flora 

Drain Name Mt Hope Drain, McKinnon’s Lane 

Site ID MH-McK 

Transect Length 34.6m 

Transect Start Southern side of the drain 

Easting Northing 54H 0440124 5858689 

Photopoint 
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The Mt Hope site was dry at the time of survey; however, there was still wetland flora species 

present along the base of the drain.  There was a high proportion of native species, dominated by 

Lachnagrostis filiformis, Triglochin procera and Crassula helmsii. Similar to other sites the remaining 

cover was dominated by Rorippa nasturtium-aquaticum*, Veronica anagallis-aquatica* and 

Chenopodium glaucum*. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 
   

Turbidity 
   

EC (µS.cm
-1

) 
   

pH 
   

depth (cm) No water but still damp 

Species Abundance per Quadrat 
   

Lachnagrostis filiformis 3 2 2 

Triglochin procera 1 t t 

Veronica anagallis-aquatica* 1 t t 

Rorippa nasturtium-aquaticum* 2 1 1 

Crassula helmsii 1 t t 

Chenopodium glaucum* 1 1 t 

Cirsium vulgare* 0 0 r 

Rumex crispus* 0 0 r 
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Transect Kite Chart 

 

8.13.6 Summary 

 The Mount Hope – McKinnon’s Lane site is not a permanent pool, as it was dry by the 

second round of surveys in autumn; 

 Three species of frogs were recorded at the site, two opportunistic during the dry autumn 

period; 

 No waterbirds were recorded at the site; and 

 It supported a typical drain flora community, with a reasonable proportion of native species 

in the base. 

In summary, this was a low value site and not representative of a true permanent pool.  
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DRAIN M  

Summary 

Mosquito Creek, Bool Lagoon and Drain M together represent a major cross-border catchment 

within the SE region that extends from far western Victoria to the coast at Lake George, Beachport. 

The final, now channelled, section of the otherwise natural stream Mosquito Creek, now discharges 

directly into the internationally recognised Bool and Hacks Lagoon wetland complex, a site 

recognised under the Ramsar International Convention on Wetlands. From Bool Lagoon, water is 

occasionally discharged via a regulating structure into Drain M, which flows in a westerly direction to 

the coast. More recently, through the REFLOWS project, water diversions have occurred at 

Callendale (approx. 15km downstream of the Bool Lagoon outlet), where a regulator enables flows 

to be diverted (when available) northwards along the Bakers Range Watercourse.  

In the watercourse, six sites were sampled representing newly identified permanent pools as well as 

long-term monitoring sites. All sites were sampled in the lower reach of Drain M, where 

groundwater discharge into the drain maintains permanent conditions throughout the year. 

8.14 Drain M, Princess Highway to Elgin Lane or Magareys Lane/Elgin Lane (DM-
PH) 
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8.14.1 Prevailing conditions 

Whilst maintaining permanent water as a result of the Magareys Lane Drain M weir structure, it is 

evident that the site had drawn down over summer months. The site was at low level at the time of 

sampling with water level only 0.8m (compared to 1.5m in October 2012) and the following water 

quality conditions prevailed: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level  
(m) 

3041 9.5 19.4 >0.8, clear 14.7 0.8 

8.14.2 Fish 

Fish sampling focused on the previously sampled Elgin Lane site (SE14-03) just upstream of the weir. 

The site continued to maintain Myriophyllum, Triglochin and Potamogeton but overall cover was 

down (16%, compared to 55% in October 2012) and it was more saline (3041µScm-1). A total of 1700 

fish (compared to 2242 fish in October 2012) were recorded across six previously recorded fish 

species. The numbers of threatened species, namely Yarra Pygmy Perch (25 fish compared to 702 in 

October 2012) and Southern Pygmy Perch (192 fish, compared to 565 fish in October 2012) were 

down considerably. However, positively broad size ranges were observed (Yarra Pygmy Perch, 

22−47mm; Southern Pygmy Perch, 18−75mm) indicating both new recruits and ongoing survivorship 

of both species. In contrast, the salt tolerant Small-mouthed Hardyhead (511 fish compared to 103 

in October 2012) and the introduced Gambusia (515 fish from only three in October 2012) were 

dominant reflecting the broad deterioration of the site. 

 
Catch summary: (left) large Southern Pygmy Perch and (right) Long-necked Turtle opportunistically 

sampled. 

8.14.3 Frogs 

Five species were recorded at the site.  All three species of the Limnodynastes genus were detected 

during spring-summer surveys; Striped Marsh Frog, Spotted Marsh Frog and the Banjo Frog.  While 

the Southern Bell Frog was not detected during the frog surveys, it was opportunistically caught fish 

surveys, as was the Spotted Marsh Frog. This site held a moderate water level, occurring in a slightly 

shallower section of Drain M. 
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Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few Few 

Banjo Frog Limnodynastes dumerilii  Few  

Striped Marsh Frog Limnodynastes peronii  Few  

Spotted Marsh Frog Limnodynastes tasmaniensis  Few  

Southern Brown Tree Frog Litoria ewingii  Few Few 

Southern Bell Frog Litoria raniformis  Few  

 

 
Catch summary: (left) Southern Bell Frog and (right) Spotted Marsh Frog opportunistically sampled. 

8.14.4 Waterbirds 

The water level was deep at this site and six species of waterbird seen. This permanent pool was one 

of only two sites for Yellow-billed Spoonbill and recorded the largest flock of White-faced Herons 

(50). 

8.14.5 Flora 

Drain Name Drain M, Princess Highway to Elgin Lane or Magareys 
Lane/Elgin Lane 

Site ID DM-PH 

Transect Length 43m 

Transect Start Southern side of the drain 

Easting Northing 54H 0430036 5863589 
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Photopoint 

 

This site was drying at the time of survey, which increased the floristic diversity across the basin.  

There were a number of scattered emergents species present that provide good aquatic fauna 

habitat, including Triglochin procera, Eleocharis acuta, Schoenoplectus pungens, Crassula helmsii  

and the invasive *Juncus articulatus. There were also low levels of the aquatic species Potamogeton 

pectinatus and Myriophyllum salsugineum.  

Quadrat data 

 

Quadrat Number 1 2 3 

Temperature 18.1 
  

Turbidity 9 
  

EC (µS.cm
-1

) 1206 
  

pH 8.76 
  

depth (cm) 25 (with silt) 10 (with silt) 0 

Species Abundance per Quadrat 
   

Potamogeton pectinatus t 0 0 

Triglochin procera 1 1 t 

Eleocharis acuta t t 3 

Lilaeopsis polyantha 1 t 0 

Chara sp. t 1 0 

Filamentous algae 1 1 0 

Juncus articulatus* (grazed) t 2 3 

Schoenoplectus pungens 0 t 0 

Polypogon monspeliensis* 0 r t 

Crassula helmsii 0 t t 

Isolepis cernua 0 r 0 

Lachnagrostis filiformis 0 r 0 

Veronica anagallis-aquatica* 0 0 r 
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Transect Kite Chart 

 

8.14.6 Summary 

 Site found to be deteriorating in water quality and aquatic flora cover since 2012; 

 Six species of fish found, but numbers significantly reduced since 2012 fish sampling; 

 Yarra Pygmy Perch and Southern Pygmy Perch both recorded in much lower numbers, 

however, positively there was a good range of sizes indicating that there were recruits; 

 One of the most diverse frogs communities were detected, with six species recorded, 

including the Southern Bell Frog. 

 Good waterbird records, as one of only two sites for the Yellow-billed Spoonbill and the 

largest flock of White-faced Herons. 

In summary, the threatened fish and frog populations are still persisting at a reduced level.  The 

water quality has reduced since 2012, increasing in salinity which is reflected in the fish assemblage.  

This stretch of Drain M requires greater water flows to improve water quality and enhance the 

presently stressed fish community.  The habitat at the site could be improved through a strategic 

reduction in grazing and revegetation of emergent and riparian species. 
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8.15 Drain M – Magarey’s Lane to Woakwine (DM-ML1) 

 

8.15.1 Prevailing Conditions  

This is the third time this site has been formally monitored, with the initial monitoring of both the 

transect and quadrats undertaken in Summer 11-12 by Cooling et al. (2012), and then quadrats only 

by Dickson et al. (2013).  The vegetation survey was replicated and the transect extended to include 

the whole transverse of the drain.  During the November survey the water level was deep to 

moderate, with water quality parameters recorded as follows: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

2138 8.44 19.23 115.7 1.8 

 

8.15.2 Fish 

Not surveyed at this site. 

8.15.3 Frogs 

Four species were recorded at this site, including the Southern Bell Frog in an abundance of few (2-

9). The Southern Bell Frog and the Striped Marsh Frog were only recorded during the spring-survey, 
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while the Common Eastern Froglet and the Southern Brown Tree Frog were detected during both 

sampling periods. 

This site has been previously monitored for frogs by Cooling et al. (2012) and Dickson et al. (2013).  

The diversity of species had been maintained; however, in 2013-2014 no Eastern Banjo Frogs were 

detected.  Importantly the nationally vulnerable Southern Bell Frog continues to maintain a 

presence, albeit it in lower numbers. 

This site, along with others located along Drain M, had a high proportional cover of native emergent 

species including Water Ribbons (Triglochin procerum) and Spike-rush (Eleocharis acuta) compared 

to other surveyed sites, creating high quality habitat. The water depth here was also of moderate 

level, up to 2m within the centre of the channel. 

Common Name Scientific Name Feb 2012 Nov 2012 
Nov 2013 
Round 1 

April 2014 
Round 2 

Common Eastern Froglet Crinia signifera   Many Few Few 

Banjo Frog Limnodynastes dumerilii   Few 
 

 

Striped Marsh Frog Limnodynastes peronii    Few  

Spotted Marsh Frog Limnodynastes tasmaniensis    
 

 

Southern Brown Tree Frog Litoria ewingii   Many Few Few 

Southern Bell Frog Litoria raniformis  1 Many Few  

 

8.15.4 Waterbirds 

An encouraging site with six waterbird species recorded. This permanent pool offered deep water 

which is habitat for Musk Duck and Little Pied Cormorant and shallow foraging opportunities 

amongst rocks pools at the weir for herons, ibis and egrets. Water level was deep. 

8.15.5 Flora 

Drain Name Drain M – Magarey’s Lane to Woakwine 

Site ID DM-ML1 

Transect Length 41.9m 

Transect Start Northern side of the drain 

Easting Northing 54H 0422306 5859125 

Photopoint 
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Quadrats 

Unlike all other sites in this survey where the quadrats were offset to the side of the drain to capture 

the most vegetation diversity, the quadrats at DM-ML1 were undertaken in the centre of the drain, 

replicating the survey from Cooling et al. (2012) and Dickson et al. (2013), albeit at a different time 

of year.  Note that the dropper established by Cooling et al. (2012) in the centre of the drain has 

fallen over, but is still in the correct position. 

Replicating the survey at three different times of year, with different water regimes, demonstrates 

the fluctuations of wetland species cover.  However, the general composition has remained fairly 

constant, particularly the cover of Myriophyllum salsugineum.  Potamogeton pectinatus had an 

original cover of 25-50% in January 2012, only to be not present in November 2012, before 

recovering to between sparse and less than five percent and up to 25% in 2014.  The most 

noticeable trend is the increase in Chara sp. and Filamentous Algae since November 2012, however, 

this may be related the lower water levels. 

Quadrat Number 1 2 3 1 2 3 1 2 3 

Date Jan-12 07-Nov-12 15-May-14 

EC (µS.cm
-1

) 1551   1917   1869 
  

pH 9.6   8.7   8.4 
  

Temperature (°C)       17.1 
  

depth (cm) 16 27 25 67 85 85 84 65 52 

Species Abundance per Quadrat       
   

Potamogeton pectinatus 2 2 2    1 t t 

Myriophyllum salsugineum t 1 1  1 t t t r 

Triglochin procera 1      0 r 0 

Chara sp.    2 1 1 0 4 4 

Filamentous algae     1 t 3 2 3 

 

Transect Kite Chart 

The transect established by Cooling et al. (2012) was repeated during this survey.  However, as with 

all transects in this project it continued on through the centre of the drain and finished on the 

opposite bank, effectively doubling the survey effort.  The transect was started on the northern 

bank. 

The dominant species along the transect have undergone a minor change between 2012 and 2014, 

with a slight decrease in native aquatic species cover.  The Chara sp. has undergone the largest 

change, increasing its cover across the channel.  The Myriophyllum salsugineum, Triglochin procera 

and Crassula helmsii have all decreased slightly in distribution and dominance.  Eleocharis acuta is 

now present along the fringes of the drain and the state vulnerable Adiantum capillus-veneris has 

remained constant. 
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8.15.6 Summary 

 Five species of frog, including the nationally vulnerable Southern Bell Frog were recorded at 

the site; 

 There was good waterbird habitat present at the site, which was reflected in the numbers of 

birds recorded; 

 The vegetation has undergone a minor change, slightly reducing the cover of native aquatic 

species and increasing the cover algae, which may be reflecting the increase in salinity 

between the two years. 

In summary, this site has high value for frogs and waterbirds.  The presence of emergent and aquatic 

flora species, together with a variety of water depths provide important habitat for fauna.    
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8.16 Drain M – Magarey’s Lane to Woakwine (DM- M2) 

 

8.16.1 Prevailing Conditions  

Magarey’s Lane 2 has a low and comparatively shallow profile, with grazing by sheep and cattle on 

both sides.  The water level is relatively low, however, there is a deep bed of silt which increases the 

depth to well over 1.5m.  The water quality measurements recorded in November 2014 were: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

1686 8.6 16.86 114 1.2 

8.16.2 Fish 

Not surveyed at this site. 

8.16.3 Frogs 

This site recorded the same four frog species as the Woakwine site several kilometres further west 

along the drain, including the Southern Bell Frog with an abundance estimated to be few (2-9). This 

site had a relatively high cover of native emergent plant species within the channel, including water 

ribbons. The channel depth appeared to be moderate across the survey periods, however combined 

with silt, the depth was over 1.5m. 
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Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few Few 

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  Few  

Spotted Marsh Frog Limnodynastes tasmaniensis  
 

 

Southern Brown Tree Frog Litoria ewingii  
 

Few 

Southern Bell Frog Litoria raniformis  Few  

 

8.16.4 Waterbirds 

This permanent pool boasts seven species of waterbird, including the largest flock of Black Swan (90) 

and the only site with Australasian Shovelor. It was a wide pool with intensely grazed banks by cattle 

and sheep, which has prevented the establishment of any reed habitat. At the time of survey the 

water level was deep. 

8.16.5 Flora 

Drain Name Magarey’s Lane to Woakwine 

Site ID DM-ML2 

Transect Length 35.5m 

Transect Start Northern side of the drain 

Easting Northing 54H 0420765 5858391 

Photopoint 

 

 

This site is heavily grazed, which has shaped the bank morphology and the plant community.  The 

transect was started on the northern side of the drain, which was grazed by cattle.  Immediately 

prior to the water there were large sections of erosion.  On the edges of the drain there were 

scattered sedges, including Eleocharis acuta and Schoenoplectus pungens, which were suppressed 

through grazing.  Immediately after the sedges the drain was lined with sparse Triglochin procera, 

before deepening considerably and supporting only Potamogeton pectinatus and Chara sp. 

The site already supports good aquatic habitat, which could be considerably improved by reducing 

the grazing pressure and encouraging sedges along the banks. 
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Quadrats 

Quadrat Number 1 2 3 

Temperature 17.3 
  

Turbidity 0 
  

EC (µS.cm
-1

) 1186 
  

pH 8.9 
  

depth (cm) 80 (with silt) 80 (with silt) 53 (with silt) 

Species Abundance per Quadrat 
   

Triglochin procera 1 t t 

Filamentous algae 5 3 3 

Paspalum distichum* t r r 

Potamogeton pectinatus 2 1 2 

Chara sp. t 3 1 

Transect Kite Chart 

 

8.16.6 Summary 

 This site is important for frogs and waterbirds. 

 Four species of frogs were detected including the Southern Bell Frog; 

 Waterbird species of significance included the only site with Australasian Shovelers and the 

largest flock of Black Swan; 
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 There is good aquatic and emergent vegetation for aquatic fauna, however, the quality of 

the site could be significantly improved with removal or reduced grazing along the banks. 

In summary, this is a high value site for frogs and waterbirds.  The site could be further improved 

through strategic reduction in grazing and the revegetation of emergent and riparian vegetation. 

 

8.17 Drain M, Lucindale-Conmurra Rd (DM-LC) 

 

8.17.1 Prevailing conditions 

This previously un-sampled site was low level at the time of sampling with the following water 

quality conditions prevailing: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level  
(m) 

1700 9.8 24.5 >1.0, clear 8.77 1.0 

8.17.2 Fish 

The sampling site was directly upstream of a weir structure (explaining water permanency) and 

aquatic (12% overall cover) and surrounding habitat (no edge vegetation or shade) was poor. A total 

of four species were recorded including a healthy population of Southern Pygmy Perch (342 fish), 
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Small-mouthed Hardyhead (622 fish) and two freshwater generalists (Carp Gudgeon, 648 fish; Flat-

headed Gudgeon, 7 fish). Importantly, Gambusia were not recorded at the site. Interestingly, a local 

landowner suggested that the exotic redfin was once present but have not been caught in recent 

years (note: redfin have been infrequently recorded upstream in Bool Lagoon and Mosquito Creek 

between 2002−2007 so this observation is plausible).  

8.17.3 Frogs 

Three species were detected during the spring-summer sampling at this site; Common Eastern 

Froglet, Striped Marsh Frog and Southern Bell Frog. No species were recorded during the autumn 

round. The water level at the site was very shallow during the spring-summer sampling, still 

withholding water along its entire observable length in autumn. 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Many  

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  Few  

Spotted Marsh Frog Limnodynastes tasmaniensis  
 

 

Southern Brown Tree Frog Litoria ewingii  
 

 

Southern Bell Frog Litoria raniformis  Few  

 

8.17.4 Waterbirds 

This was an exceptional waterbird site, recording 10 waterbird species and almost 600 individuals, 

the most at any site. Despite little to no natural habitat remaining this site recorded the largest 

flocks of Ibis, ducks and grebes. Water level was deep. 

8.17.5 Vegetation  

Drain Name Drain M, Lucindale-Conmurra Rd 

Site ID DM-LC 

Transect Length 43.8m 

Transect Start Southern side of the drain 

Easting Northing 54H 0437092 5874419 

Photopoint 
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Given the depth of the drain to increase the diversity of the vegetation surveyed, the transect was 

located 1.4km upstream from the Mt Bruise weir where it was slightly shallower and more emergent 

vegetation was established.   

In the shallower section of this permanent pool the vegetation and habitat values increased.  

Emergent sedges, including Eleocharis acuta and Schoenoplectus validus were clumped at the edges 

of the drain, near to patches of Triglochin striatum and Lilaeopsis polyantha.  Myriophyllum 

salsugineum and Chara sp. were recorded across the drain a minimum of 10-30% cover (sparse). 

Similar to most sites, particularly grazed sites, the proportion of pasture weeds greatly increased up 

the banks, in this case replacing all native species in dominance. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 17.1 
  

Turbidity 4.5 
  

EC (µS.cm
-1

) 1249 
  

pH 8.32 
  

depth (cm) 65 (with silt) 60 (with silt) 55 (with silt) 

Species Abundance per Quadrat 
   

Myriophyllum salsugineum 4 4 5 

Cynodon dactylon ssp dactylon* t t t 

Chara sp. 2 2 2 

Lilaeopsis polyantha t 1 1 

Triglochin striatum t 1 t 

Selliera radicans 1 t 0 

Chenopodium glaucum* 0 r 0 
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Transect kite chart 

 

 

8.17.6 Summary 

 In the deepest section of the pool the site maintained poor aquatic habitat; however, 

 A population of Southern Pygmy Perch and Southern Bell Frogs were recorded; 

 It was an exception site for waterbirds, recording the largest flocks of ducks, grebes and ibis; 

and 

 High levels of grazing and no buffering vegetation reducing the habitat values at the site. 

In summary, this site maintains water permanency due to a weir structure. The aquatic habitat and 

associated fauna largely reflects the impounded nature of the site but with important populations of 

two threatened species – and management consideration must be given to their conservation.  This 

high value site would benefit from a reduction in grazing in strategic areas and the revegetation of 

emergent and riparian vegetation. 
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8.18 Drain M – Elgin Lane to Magareys Lane (DM-EL) 

 

8.18.1 Prevailing Conditions  

The site was grazed on both sides of the drain bank, leaving very little sedges or native vegetation.  It 

was a deep site throughout the survey period, recording the following water quality parameters in 

the autumn survey period: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

1435 8.98 18.84 115 1.2 

8.18.2 Fish 

Not surveyed at this site. 

8.18.3 Frogs 

Three species were recorded at this site including the Common Eastern Froglet, Southern Brown 

Tree Frog and Southern Bell Frog. The depth of the drain at this site during the spring-summer 

period was at capacity, dropping off slightly to a moderate level during autumn. The cover of water 

ribbons at this site was estimated to occur over 80% of the water body. 

  



Evaluation of Change and Survey of Environmental Values: Permanent Pools in Drains and Watercourses in the SE of SA 

Page 138  

 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few Few 

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  
 

 

Spotted Marsh Frog Limnodynastes tasmaniensis  
 

 

Southern Brown Tree Frog Litoria ewingii  Few  

Southern Bell Frog Litoria raniformis  Few  

8.18.4 Waterbirds 

DM-EL was a permanent pool with seven waterbird species present, but only a relatively small 

abundance (<100).  Deep water species were present included Musk Duck and Little Pied Cormorant 

and also White-necked Heron along the banks. Water level was deep. 

8.18.5 Flora 

Drain Name Elgin Lane to Magareys Lane 

Site ID DM-EL 

Transect Length 47.3m 

Transect Start Northern side of the drain 

Easting Northing 54H 0426802 5861240 

Photopoint 

 

 

Drain M at Elgin’s Lane to Magarey Lane was a deep site, with a reasonable cover of emergent 

vegetation.  The vegetation transect was started from the northern bank.  At the time of survey the 

dominant aquatic species were Myriophyllum salsugineum and Potamogeton pectinatus, scattered 

presence of Triglochin procera, which is contrary to dominance of T. procera during the summer frog 

surveys.  Lachnagrostis filiformis, Crassula helmsii and Lilaeopsis polyantha as with other drain sites, 

were scattered along the water edge. 

Other species of interest that occurred outside the quadrats or transect included Selliera radicans, 

Lobelia alata, Lythrum hyssopifolia and the environmental weed *Juncus articulatus. 
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Quadrats 

Quadrat Number 1 2 3 

Temperature 16.2 
  

Turbidity 0 
  

EC (µS.cm
-1

) 2460 
  

pH 8.86 
  

depth (cm) 48 64 75 

Species Abundance per Quadrat 
   

Myriophyllum salsugineum 2 4 4 

Lilaeopsis polyantha t t t 

Crassula helmsii r r 0 

Potamogeton pectinatus t t t 

Triglochin procera 0 r r 

 

Transect Kite Charts 
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8.18.6 Summary 

 Three frog species, including the Southern Bell Frog were recorded; 

 A reasonable diversity of waterbirds, including seven species at low numbers; and 

 As with other grazed systems, the floristics on the bank were poor, however, there was a 

reasonable cover of aquatic species that provided important frog habitat. 

In summary, this site is important for Southern Bell Frogs and maintains moderate waterbird and 

low flora diversity.  To improve the habitat values it is recommended that grazing intensity be lower 

or removed at strategic sections and revegetation of emergent sedges and riparian vegetation 

undertaken. 
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8.19 Drain M, Beachport-Penola Rd (DM-BP) 

 

8.19.1 Prevailing conditions 

This represents a previously un-sampled location, identified through the permanent pool 

identification process. At the time of sampling for the present project, the drain was at concentrated 

with the following water quality conditions prevailing: 

EC 
(μS cm-1) 

pH 
Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level 
(m) 

1973 9.5 26.51 >1.4m, clear 10.07 1.4 
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8.19.2 Fish 

Despite its concentrated nature (reflecting no summer flows and evaporation) of this new site (SE14-

01), good water quality was maintained and a relatively diverse fish community was identified with 

five native species present (and one exotic species). Importantly, Yarra Pygmy Perch (90 fish) were 

detected as well as good catches of Southern Pygmy Perch (378 fish).  The site was previously 

sampled in 2002 (SE02-98) but only Small-mouthed Hardyhead were recorded, thus the observation 

of the present study highlights new populations of both species in the Drain M watercourse. The 

shallow warm conditions were ideal for the exotic Gambusia, which numerically dominated the fish 

catch (3,335 fish) and which may impact native species present through competition for habitat and 

resources.  

 
Catch summary: (left) catch of Southern Pygmy Perch (with red breeding colours) and (right) Yarra Pygmy 

Perch. 

8.19.3 Frogs 

Five species were recorded at this site, the three species of the Limnodynastes genus, as well as the 

Common Eastern Froglet, and Southern Brown Tree Frog. Additionally, as part of the fish sampling, 

tadpoles were opportunistically caught. The water level at this site dropped from a moderate level 

to a shallow level during autumn sampling. 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few  

Banjo Frog Limnodynastes dumerilii  Few  

Striped Marsh Frog Limnodynastes peronii  Few  

Spotted Marsh Frog 
Limnodynastes 
tasmaniensis  

Few  

Southern Brown Tree Frog Litoria ewingii  Few  

Southern Bell Frog Litoria raniformis  
 

 

 

8.19.4 Waterbirds 

Only two waterbird species found, however, it is likely that this permanent pool offers habitat for a 

wider selection. Water level was moderate. 
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8.19.5 Flora 

Drain Name Drain M, Beachport-Penola Rd 

Site ID DM-BP 

Transect Length 53.2m 

Transect Start Southern side of the drain 

Easting Northing 54H 0432439 5865549 

Photopoint 

 

At the time of survey, the drain was very shallow, with a number of small islands with more 

terrestrial vegetation present on them.  The diversity of micro-habitats is reflected in the diversity of 

species along the transect.  Typically the wettest sections of the transect were dominated by 

Triglochin procera, Potamogeton tricarinatus, Rorippa nasturtium-aquaticum*and Myriophyllum 

salsugineum, demonstrating what would have been present earlier in the season.  The drying out of 

the base allowed for patches of Schoenoplectus pungens, Lilaeopsis polyantha, Crassula helmsii, 

Lachnagrostis filiformis, Veronica and Atriplex prostrata* to move into what would have been very 

deep sections of the drain.  Similar to other drains surveyed DM-BP had increasingly high weed 

dominance up the banks, particularly of pasture grasses and weeds. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 15.2 
  

Turbidity 0 
  

EC (µS.cm
-1

) 1521 
  

pH 9.1 
  

depth (cm) 10 (with silt) 10 (with silt) 10 (with silt) 

Species Abundance per Quadrat 
   

Schoenoplectus pungens r 1 0 

Lachnagrostis filiformis t t t 

Triglochin procera t r r 

Lilaeopsis polyantha 1 t 0 

Crassula helmsii 1 1 1 

Rorippa nasturtium-aquaticum* 1 1 2 

Myriophyllum salsugineum 3 2 2 

Polypogon monspeliensis* r r r 
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Transect Kite Chart 
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8.19.6 Summary 

 New populations of the nationally listed Yarra Pygmy Perch and state listed Southern Pygmy 

Perch were recorded;  

 A high diversity of frogs were recorded (5 species);  

 Only low numbers of waterbirds were recorded, however, it is likely that it supports a much 

higher diversity as there was a variety of water depths; and 

 Similar to other sites on Drain M the vegetation was disturbed, however, the lack of grazing 

the revegetation on the far sides of the management tracks improve the overall habitat 

quality of the site. 

In summary, DM-BP is an important permanent pool with a number of nationally listed species 

and is a significant conservation priority.  
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BRAY DRAIN 

Summary 

The Bray Drain forms one of the upper reaches of the Drain L catchment, merging with Drain K (the 

upper reach of Drain L) and the Wilmot Drain before reaching the ocean through the Robe lakes 

(Taylor et al. 2014).  Work on the Southern Connector Drain project has meant that a reasonable 

amount of historical data exists for section of the Bray Drain particularly in relation to fishes, 

however, there were still knowledge gaps about its important for other faunal and floral groups. 

Four sites were surveyed for frog, waterbird and flora attributes during the current project. 

8.20 Bray Drain Lake Hawdon South – coastal end (BD-LH) 

 

8.20.1 Prevailing conditions 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

2826 9.93 20.38 238.4 0.4 

 

8.20.2 Fish 

Not surveyed at this site. 
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8.20.3 Frogs 

Three species were detected in few (2-9) numbers during spring-summer sampling; Spotted Marsh 

frog, Striped Marsh Frog and Southern Brown Tree Frog. The Common Eastern Froglet was also 

opportunistically recorded during autumn waterbird surveys. The site had a moderate submerged 

vegetation providing aquatic habitat structure, as well as dense fringing vegetation including the 

Chaffy Saw-Sedge (Gahnia filum) and pasture grasses. 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  
 

Few 

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  Few  

Spotted Marsh Frog 
Limnodynastes 
tasmaniensis  Few 

 

Southern Brown Tree Frog Litoria ewingii  Few  

Southern Bell Frog Litoria raniformis  
 

 

 

8.20.4 Waterbirds 

This site would support waterfowl as a selection was observed when entering the drainage reserve 

and flushed upstream from BD-N, so could not be double counted. Most of the permanent pool site 

was covered in sedges (photo) which is perfect habitat for Southern Emu-wren, Golden-headed 

Cisticola, and Little Grassbird, all which were observed at this site.  
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8.20.5 Flora 

Drain Name Bray Drain Lake Hawdon South – coastal end 

Site ID BD-LH 

Transect Length 31.0m 

Transect Start Northern side of the drain 

Easting Northing 54H 0408599 5879424 

Photopoint 

 

 

The Bray Drain Lake Hawdon South transect was established from the northern bank, within the 

Lake Hawdon Conservation Park, to remove grazing pressure.  The transect had a simplistic flora 

assemblage through the deepest central section of the drain, supporting only a scattered layer of 

Potamogeton pectinatus.  However, the shallower sections and banks supported a much more 

diverse and healthy system of sedges, herbs and grasses, which provide habitat for small birds.  This 

is demonstrated in the diversity captured by the quadrats, twenty species, half of which are native.  

It is one of the few sites to record any Juncus kraussii or Schoenoplectus pungens at a density over 

10%, in one quadrat up to 50-75%. 
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Quadrats 

Quadrat Number 1 2 3 

Temperature 15 
  

Turbidity 0 
  

EC (µS.cm
-1

) 3870 
  

pH 8.43 
  

depth (cm) 54 48 41 

Species Abundance per Quadrat 
   

Schoenoplectus pungens 2 2 4 

Aster subulatus* t t r 

Lachnagrostis filiformis t t 1 

Sonchus oleraceus* r 0 0 

Polypogon monspeliensis* r t t 

Crassula helmsii 3 2 t 

Lilaeopsis polyantha t 0 0 

Lythrum hyssopifolia t t r 

Epilobium billardierianum ssp. 1 1 t 

Rorippa nasturtium-aquaticum* t 0 0 

Lemna sp. 1 1 t 

Plantago coronopus ssp.* r r 0 

Senecio glomeratus ssp. r r 0 

Chenopodium glaucum* r t r 

Filamentous algae t 3 t 

Triglochin striatum 0 1 0 

Rumex crispus* 0 r r 

Cynodon dactylon ssp dactylon* 0 r r 

Atriplex prostrata* 0 0 t 

Cirsium vulgare* 0 0 r 
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Transect Kite Charts 

 

8.20.6 Summary 

 Three frog species were recorded and it is likely the waterbirds regularly use the site; 

 Good floristic diversity, importantly with sedges lining the drain. 

In summary, the site is located on the edge of Lake Hawdon Conservation Park and provides good 

waterbird and frog habitat.  Beyond the Conservation Park, the site would benefit from a strategic 

reduction in grazing and restoration to allow emergent sedges to re-establish.  
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8.21 Bray Drain – Princess Highway/Naracoorte Hwy (BD-PH1) 

 

8.21.1 Prevailing conditions 

The site was highly concentrated at the time of survey.  The banks of the drain were heavily grazed 

or in the road reserve, dominated by pasture weeds.  The following water quality parameters were 

recorded in November 2013: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

3048 7.99 4.23 184 0.3 

 

8.21.2 Fish 

Not surveyed at this site. 

8.21.3 Frogs 

The recorder failed at this site during the spring-summer survey period, however during autumn 

waterbird monitoring the Common Eastern Froglet and Striped Marsh Frog were opportunistically 

recorded at which time the drain was dry. 
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The site provided dense submerged aquatic cover, mainly cosmopolitan species tolerant of brackish 

conditions. When holding water during the spring-summer period, the drain contained a high 

filamentous algal load. 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  
 

Few 

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  
 

Few 

Spotted Marsh Frog 
Limnodynastes 
tasmaniensis  

 

 

Southern Brown Tree Frog Litoria ewingii  
 

 

Southern Bell Frog Litoria raniformis  
 

 

8.21.4 Waterbirds 

No wetland or waterbirds observed due to the site being dry. It is possible that this site would 

support waterfowl and wetland birds when water is present but doesn’t appear to be a permanent 

pool. 

8.21.5 Flora 

Drain Name Bray Drain, Princess Highway 1 

Site ID BD-PH1 

Transect Length 9.5m 

Transect Start Northern side of the drain 

Easting Northing 54H 0421232 5880004 

Photopoint 

 

 

Bray Drain, Princess Highway 1 is a narrow shallow drain with limited floristic value.  The banks were 

dominated by pasture grasses and herbs.  The drain contained five very sparse native species, 

tolerant to brackish conditions, including Potamogeton pectinatus, Lemna sp., Lythrum hyssopifolia, 

Triglochin striatum and Epilobium billardierianum.  The most dominant species in the water was a 

filamentous algae at up to 100%, suggesting that there was very low water quality. 
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Quadrats 

Quadrat Number 1 2 3 

Temperature 16.2 
  

Turbidity 8 
  

EC (µS.cm
-1

) 2730 
  

pH 7.43 
  

depth (cm) ~5 ~5 ~5 

Species Abundance per Quadrat 
   

Potamogeton pectinatus 2 1 1 

Filamentous algae 2 5 5 

Polypogon monspeliensis* R T T 

Lemna sp. 1 1 1 

Lythrum hyssopifolia R T T 

Triglochin striatum 0 T 1 

Aster subulatus* 0 R 0 

Transect Kite Chart 
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8.21.6 Summary 

 The site has limited biological value, however, some features are still retained; 

 Two species of frogs and five native flora species were recorded. 

In summary, the site would benefit from reduced grazing and revegetation of emergent sedges and 

riparian vegetation to provide habitat and reduce nutrient runoff from the surrounding landscape. 

 

8.22 Bray Drain – Princess Highway/Naracoorte Hwy (BD-PH2) 

 

8.22.1 Prevailing conditions 

A narrow shallow drain that is grazed in both sides and likely has high nutrient loading given the level 

of filamentous algae recorded.  The drain ranged from half full to highly concentrated by May 2014.  

The following water quality parameters were recorded in November 2013: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

3656 8.19 17.77 204.7 0.4 
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8.22.2 Fish 

Not surveyed at this site. 

8.22.3 Frogs 

The site was surveyed during the spring-summer period with only the Common Eastern Froglet 

detected in few (2-9) numbers. The depth of the drain at this site was moderate, but still <0.4 metres 

with a high filamentous algal load.  

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few  

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  
 

 

Spotted Marsh Frog 
Limnodynastes 
tasmaniensis  

 

 

Southern Brown Tree Frog Litoria ewingii  
 

 

Southern Bell Frog Litoria raniformis  
 

 

 

8.22.4 Waterbirds  

The only waterbirds recorded were a flock of White-faced Heron’s seen at this site (photo).  It does 

not appear to be a suitable site for wetland or waterfowl due to the narrow and shallow nature of 

the drain and proximity to the constant disturbances along the Princes Highway. 
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8.22.5 Flora 

Drain Name Bray Drain – Princess Highway/Naracoorte Hwy 

Site ID BD-PH2 

Transect Length 7.5m 

Transect Start South-eastern side of the drain 

Easting Northing 54H 0421224 5875960 

Photopoint 

 

 

Similar to Bray Drain, Princess Highway 1, this site BD-PH2, is a narrow shallow drain with limited 

floristic value.  The banks were dominated by pasture grasses and herbs.  The transect and quadrats 

surveys only recorded one native species Potamogeton pectinatus. However, on close inspection 

outside the survey area additional species of interest recorded included isolated Gahnia filum, 

Epilobium billardierianum, Cotula coronopifolia*, and Crassula helmsii. Again the most dominant 

species in the water was a filamentous algae at up to 50%, suggesting that there was likely high 

nutrient loading as well as brackish water. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 16.9 
  

Turbidity 0 
  

EC (µS.cm
-1

) 2550 
  

pH 8.1 
  

depth (cm) 25 15 15 

Species Abundance per Quadrat 
   

Polypogon monspeliensis* T T T 

Rumex crispus* R R 0 

Filamentous algae 2 1 1 

Veronica anagallis-aquatica* R 0 R 

Potamogeton pectinatus 0 0 T 

Cynodon dactylon ssp dactylon* 0 0 2 

Juncus articulatus* 0 0 T 
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Transect Kite Chart 

 

8.22.6 Summary 

 The site has limited biological value, however, some features are still retained; 

 One species of frog and four native flora species were recorded. 

 It is unlikely to be an important waterbird site. 

In summary, the site would benefit from reduced grazing and revegetation of emergent sedges and 

riparian vegetation to provide habitat and reduce nutrient runoff from the surrounding landscape. 
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8.23 Bray Drain – North (BD-N) 

 

8.23.1 Prevailing conditions 

A wide shallow, steep sided site, with heavy grazing or slashing of native and introduced grasses on 

both sides.  The water parameters recorded in November 2013 were: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

2731 8.42 17.59 157.5 0.4 

 

8.23.2 Fish 

Not surveyed at this site. 

8.23.3 Frogs 

This site was surveyed during the spring-summer round only, with no frogs detected. The water level 

was very shallow, with minimal aquatic vegetation and high filamentous algal loading. Both banks of 

the drain were frequently slashed, providing minimal refuge habitat. 

8.23.4 Waterbirds 

At this site just less than 200 birds were observed of six species. This permanent pool offered deep 

water, and wide and relatively safe environment for waterfowl. 
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8.23.5 Flora 

Drain Name Bray Drain – North 

Site ID BD-N 

Transect Length 30.7m 

Transect Start Northern side of the drain 

Easting Northing 
 

Photopoint 

 

Bray Drain North was a wide open drain, with low floristic diversity, recording only a very sparse 

cover Potamogeton pectinatus across the channel, typical of large brackish drains.  The diversity 

increased at the edges of the drain to up to ten species, six of which were native.  The edge species 

potentially provide some habitat for a limited number of aquatic fauna, in particular *Juncus 

articulatus and *Rorippa nasturtium-aquaticum. Encouragingly the top of the banks had a good 

cover of native grasses, including Rytidosperma caespitosum, Austrostipa scabra and Sporobolus 

virginicus. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 16.1 
  

Turbidity 17 
  

EC (µS.cm
-1

) 2730  
  

pH 8.38 
  

depth (cm) 58 51 51 

Species Abundance per Quadrat 
   

Rorippa nasturtium-aquaticum* 4 2 T 

Lilaeopsis polyantha t 0 t 

Lythrum hyssopifolia r r r 

Lachnagrostis filiformis t t 0 

Crassula helmsii t t 0 

Polypogon monspeliensis* 0 r t 

Juncus articulatus* 0 2 0 

Rumex crispus* 0 r r 

Epilobium billardierianum 0 r 0 

Potamogeton pectinatus 0 0 t 

 



Evaluation of Change and Survey of Environmental Values: Permanent Pools in Drains and Watercourses in the SE of SA 

Page 160  

Transect Kite Chart 

 

8.23.6 Summary 

 A good safe waterbird site, with 200 birds recorded; 

 Low floristic diversity in the channel, with limited habitat value; 

 No frogs recorded. 

In summary, DB-N is high value waterbird site, providing safe deep water.  However, there was little 

other biological value recorded at the site. 
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DRAIN L  

Summary 

The Drain L catchment is a discrete area (~1700km2) extending from inland to man-made estuary 

lakes (Robe Lakes) and then the ocean (at Robe).  The catchment was once part of an extensive 

natural seasonal wetland system but construction of Drain L has allowed cross-catchment landscape 

drainage.  As such much of the catchment is now a flow-through system, with flows through Lake 

Hawdon, and the Robe lakes have increased considerably. The Drain L catchment maintains an 

important fish community which does not include any exotic species (Hammer et al. 2012b).  

Four sites were sampled for frogs, vegetation and birds along the main drain and in additional fish 

were surveyed at two lower Drain L sites.   

8.24 Drain L – North End (DL-NE) 
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8.24.1 Prevailing Conditions 

The drain occurred within an expansive farming landscape with limited buffering vegetation, and 

grazing on both sides.  At the time of initial survey the drain was approximately a half capacity and 

recorded the following water quality measurements:  

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

3221 7.01 21.2 126.3 0.4 

8.24.2 Fish 

Not surveyed at this site. 

8.24.3 Frogs 

Drain L was surveyed during spring-summer only. No frogs were recorded at the northernmost Drain 

L site. The drain occurred within an expansive farming landscape with limited buffering vegetation; 

however there was some aquatic habitat present including Water Ribbons. 

8.24.4 Waterbirds 

Only three species and nine individuals observed at this wide but shallow drain. At the time of 

waterbird survey there was a moderate water level. 

8.24.5 Flora 
Drain Name Drain L – North End 

Site ID DL-NE 

Transect Length 18.3m 

Transect Start southern side of the drain 

Easting Northing 54H 0418981 5895920 

Photopoint 

 

Drain L – North End ha d a high proportion of introduced pasture grasses and weeds, influenced by 

its location in a grazed system.  Despite grazing on both sides of the bank there were still a low cover 

of emergent species present, including Triglochin procera, Schoenoplectus validus, S pungens, 

Juncaceae sp., and Rorippa nasturtium-aquaticum*.  Chara sp. and Potamogeton pectinatus were 

the only species present through the water channel. 
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Quadrats 

Quadrat Number 1 2 3 

Temperature 18.8 
  

Turbidity 16 
  

EC (µS.cm
-1

) 2380 
  

pH 8.85 
  

depth (cm) 25 48 48 

Species Abundance per Quadrat 
   

Triglochin procera r r t 

Polypogon monspeliensis* t t 0 

Triglochin striatum 1 t t 

Lilaeopsis polyantha 1 t 0 

Cirsium vulgare* r r 0 

Rorippa nasturtium-aquaticum* t 0 r 

Atriplex prostrata* r r 0 

Potamogeton pectinatus t r r 

Chara sp. 2 2 3 

Veronica anagallis-aquatica* r 0 0 

Cynodon dactylon ssp dactylon* 0 t 0 

 

Transect Kite Chart 
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8.24.6 Summary 

 No frogs and limited water birds were recorded at the site; 

 There was no buffering vegetation, however, there was cover of some emergent species. 

 

8.25 Drain L – Lake Hawdon North (DL-LH) 

 

8.25.1 Prevailing Conditions 

This site occurred on the edge of the Lake Hawdon North wetland complex, which still retains a high 

level of native vegetation. The water in Drain L at this point is comparatively brackish, reflected in 

the flora species recorded.  The following water quality parameters were recorded: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

4096 6.73 23.87 155.6 0.3 

 

8.25.2 Fish 

Not surveyed at this site. 
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8.25.3 Frogs 

No frogs were recorded at the site during the spring-summer survey round. This section of the drain 

was of moderate water holding, however was still shallow (<0.3m). Electro conductivity (EC) 

recorded at the site during the spring-summer survey measured over 4,000µs/cm, which was 

relatively high compared to other drainage networks sampled in the lower south-east. 

8.25.4 Waterbirds 

Two waterbirds were observed at this 

heavily vegetated permanent pool. 

Melaleuca halmaturorum with Gahnia 

filum dominated the edges of this site 

making observing difficult however a 

Beautiful firetail was heard calling. 

Moderate water level. This type of 

habitat may produce cryptic wetland 

species (crakes/rails). 

 

8.25.5 Flora 

Drain Name Drain L, Lake Hawdon North 

Site ID DL-LH 

Transect Length 22m 

Transect Start Southern side of the drain 

Easting Northing 54H 0401868 5888084 

Photopoint 

 

This site was located in intact vegetation, in a brackish wetland complex, which reflected by the 

comparatively low diversity but high proportion of native salt-tolerant species recorded.  There was 

a good cover of mature sedges on the banks, including Gahnia filum and Schoenoplectus pungens, 

and Melaleuca halmaturorum, all which provide important fringing habitat.  As expected in a 

brackish system Potamogeton pectinatus was the only species recorded in the water.  Only two 

introduced species were recorded in low densities, the relatively ubiquitous brackish species, 

*Polypogon monspeliensis and *Plantago coronopus.    
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Quadrats 

Quadrat Number 1 2 3 

Temperature 17.9 
  

Turbidity 0 
  

EC (µS.cm
-1

) 3120 
  

pH 8.77 
  

depth (cm) 25 25 25 

Species Abundance per Quadrat 
   

Schoenoplectus pungens 1 0 0 

Lilaeopsis polyantha 1 2 3 

Potamogeton pectinatus 5 5 4 

Filamentous algae 2 2 2 

Polypogon monspeliensis* 0 t t 

Lobelia irrigua 0 t t 

Samolus repens 0 r r 

Mimulus repens 0 r 0 

Wilsonia backhousei 0 0 r 

Sporobolus virginicus 0 0 t 

 

Transect Kite Chart  
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8.25.6 Summary 

 Low numbers of waterbirds recorded, potentially obscured by the remnant vegetation; 

 No frogs recorded; 

 High quality fringing vegetation, consistent with a brackish system.  Low weed levels. 

In summary, this is a high value flora site, with little weed cover and a good diversity of brackish 

species.    Careful drain maintenance is required to avoid damaging native vegetation. 

 

8.26 Drain L, Kangaroo Hill Rd (DL-KH) 

 

8.26.1 Prevailing conditions 

This site is upstream of Boomaroo Park Weir thus disconnected from the Drain L estuary. Aside from 

sites associated with Lake Hawdon (which were sampled during the recent Drain L sampling) a 

nearby site (Drain L, downstream of Lake Hawdon North, SE02-60) was sampled in 2002 during the 

South East inventory (Hammer 2002). At the present time of sampling, the site was low level with 

the following water quality prevailing: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level 
(m) 

4483 7.98 18.48 >0.5m, clear 4.10 0.5 
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8.26.2 Fish 

A total of six species were recorded from this sampling site (SE14-05), including Southern Pygmy 

Perch (179 fish) and Small-mouthed Hardyhead (156 fish) as well diadromous species (Congolli, 6 

fish; Common Galaxias, 30 fish) indicating the capacity to migrate the downstream over the weir 

structure. The site maintained good aquatic habitat (67%) and flow but was shallow (0.5m).  

8.26.3 Frogs 

This site was surveyed during the spring-summer round only, and no frogs were detected. Aquatic 

vegetation was dominated by dense Sago Pondweed (Potamogeton pectinatus) which is tolerable of 

brackish and saline conditions. The EC at the site was measured at 4,790µs/cm at the time of the 

frog survey. 

8.26.4 Waterbirds  

This site has extremely high and steep banks to this permanent pool and good native vegetation 

cover along its length (photo previous page).  Despite these features the site was mostly devoid of 

waterbirds. This type of habitat may produce cryptic wetland species (crakes/rails). 

8.26.5 Flora  

Drain Name Drain L, Kangaroo Hill Rd 

Site ID DL-KH 

Transect Length ~40m 

Transect Start Transect established from the southern side of the 

bank and ended early, two metres up the opposite 

bank, as it was not safe to ascend the bank due to 

the steep aspect – therefore estimates were made 

for the remaining 10m. 

Easting Northing 54H 0399622 5886874 

Transect Start 
Photopoint 

 

 

The Kangaroo Hill sites had a high cover of shrubs established on the banks, in particular 

Leptospermum lanigerum, Leucopogon parviflorus and Acacia longifolia ssp. sophorae, reducing 

some of the erosion at the site and providing good bush bird habitat. At the very edge of the drain 
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there was some emergent vegetation, including Schoenoplectus pungens and Juncus kraussii.  As 

with other brackish systems the only species occurring within the water body was a mid-dense cover 

of Potamogeton pectinatus, which is salt tolerant and filamentous algae (30-70%). 

Additional species of interest that were observed outside the transect or quadrats included 

Sarcocornia quinqueflora, Lobelia alata, Urtica incisa, *Pinus radiata wildlings, and *Solanum 

nigrum.   

Quadrats 

Quadrat Number 1 2 3 

Temperature 18.2 
  

Turbidity 0 
  

EC (µS.cm
-1

) 3300 
  

pH 8.75 
  

depth (cm) 25 10 10 

Species Abundance per Quadrat 
   

Schoenoplectus pungens r t t 

Cynodon dactylon ssp dactylon* t t t 

Lilaeopsis polyantha t t 0 

Triglochin striatum r t r 

Filamentous algae 2 t 2 

Potamogeton pectinatus 3 3 4 

Mimulus repens r t t 

Atriplex prostrata* 0 r r 

Sporobolus virginicus 0 r 0 

Samolus repens 0 t t 
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Transect Kite Chart 

 

 

8.26.6 Summary 

 Site was highly concentrated at the time of sampling;  

 relatively diverse fish community, with diadromous species present;  

 No frogs or waterbirds recorded; and 

 Good fringing vegetation, with a high cover of Potamogeton pectinatus recorded. 

In summary, this site represents another location in the important Drain L catchment that maintains 

reasonable habitat for a range of freshwater fish functional groups (namely freshwater specialists 

and diadromous species). Conservation must focus on maintaining (but ultimately improving) habitat 

connectivity as well as upstream water flows to service both of these functional groups. 

Furthermore, the continued absence of exotic species is a priority.  
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8.27 Drain L, Boomaroo Park Road (DL-BR) 

 

8.27.1 Prevailing conditions 

An upstream connected site (Drain L, downstream Boomaroo Park Weir, SE11-12) as well as sites 

near the estuary were sampled in 2011 as part of baseline and movement sampling in the Drain L 

catchment (Hammer et al. 2012b). At the time of the present study, the site was low level with 

moderate salinity and low dissolved oxygen prevailing: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level 
(m) 

3790 8.00 19.45 >2.0m, clear 2.55 2.0 

 

8.27.2 Fish 

As with nearby sites, sampling revealed a diverse fish community (nine species), consisting of 

estuarine, diadromous and freshwater specialist and generalist species. Numerically, Small-mouthed 

Hardyhead dominated (1405 fish) but good catches of Southern Pygmy Perch (211 fish) and Congolli 

(54 fish) were also evident. Three goby species were present with 57 Lagoon Goby, 28 Western Blue-

spot Goby and 5 Tamar Goby sampled. Rarer species including Common Galaxias (12 fish), Yelloweye 

Mullet (3 fish) and Short-finned Eel (1 fish). It is evident that this site maintains broad connectivity to 

the estuary. 
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Catch summary: (left) Short-finned Eel, and (right) Yelloweye Mullet. 

8.27.3 Frogs 

No species were recorded at the site during spring-summer frog or opportunistically during fish 

sampling. The aquatic vegetation was dominated by dense Sago Pondweed, with minimal emergent 

vegetation structure. The water level at the time of the survey was very shallow. While there was 

fringing coastal vegetation to one side, the 

banks of the channel were lacking in 

habitat suitable for sheltering. 

8.27.4 Waterbirds 

An unusually gradual slope to the drain 

edges (predominantly sandy soils) offering 

good vision and with good cover of native 

sedge species along its length (photo). 

Only a few waterbird species recorded (4) 

in low numbers however this permanent 

pool is likely to support greater diversity 

and abundance. Moderate water level. 

8.27.5 Flora 

Drain Name Drain L, Boomaroo Park Road 

Site ID DL-BR 

Transect Length 44.1m 

Transect Start Southern side of the drain 

Easting Northing 54H 0395480 5885816 
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Transect Start 
Photopoint 

 

 

A disturbed (grazed) site, with high levels of pasture grasses and weeds interspersed between 

coloniser coastal vegetation species. Mid-dense stands of Lepidosperma gladiolatum and *Paspalum 

distichum occur on both sides of the banks, with Ammophila arenaria* (Marram Grass) on the 

northern bank, stabilising the sand.  Small patches of the native sedges, Ficinia nodosa and Juncus 

kraussii, also occur as clumps down the drain. Similar to other brackish sites the only vegetation 

within the water channel is scattered Potamogeton pectinatus. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 14.9 
  

Turbidity 0 
  

EC (µS.cm
-1

) 2800 
  

pH 8.03 
  

depth (cm) 20 18 15 

Species Abundance per Quadrat 
   

Potamogeton pectinatus t t r 

Rorippa nasturtium-aquaticum* 2 t 1 

Filamentous algae t r 0 

Veronica anagallis-aquatica* r r t 

Graminea sp. r r t 

Crassula helmsii 0 t 0 
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 Transect Kite Chart 

 

8.27.6 Summary 

 Good catches of Southern Pygmy Perch and a diversity of estuarine and diadromous fish 

species; 

 No frogs recorded; and 

 Despite the waterbirds recorded, it is likely that the site supports a much higher diversity 

and abundance of species, given the wide banks and good vision. 

In summary, there is evidence of broad connectivity with the Drain L estuary, which must be 

maintained for native fishes.  The banks support a diversity of native and introduced vegetation, 

which provide important habitat for passerines.  
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SOUTHERN BAKERS RANGE 

Summary 

The Bakers Range Watercourse runs south to north through the centre of the South East 

and under the REFLOWS Program is the main alignment chosen for conveying flows from 

the lower to the upper South East.  There are a variety of swamps, waterholes and drain 

habitats that exist along its course, many of which support key threatened species such as 

the Southern Bell Frog (L. raniformis).  During this survey period Katani Park was surveyed, 

focusing on the drain away from main wetland basins. 

8.28 Katani Park – Bakers Range Drain North (KP-BRD) 

 

Prevailing Conditions 

At this site the Southern Bakers Range Drain continues through remnant vegetation and wetland 

basins, consequently there was a good diversity of vegetation on the drain banks, providing 

important habitat for fauna.  At the time of surveys the site was concentrating and the following 

water quality parameters were recorded in November 2013: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

3360 7.65 21 122 1.3 
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8.28.1 Fish 

Not surveyed at this site. 

8.28.2 Frogs 

The site was sampled during the spring-summer round only. Three species were detected at the site; 

Common Eastern Froglet, Striped Marsh Frog and vulnerable Southern Bell Frog. The site water level 

was moderate, with deep pools over 1.5 metres. Clumps of emergent vegetation including Cubungi 

(Typha domingensis) were present, which was likely to provide important habitat structure. 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few  

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  Few  

Spotted Marsh Frog 
Limnodynastes 
tasmaniensis  

 

 

Southern Brown Tree Frog Litoria ewingii  
 

 

Southern Bell Frog Litoria raniformis  Few  

8.28.3 Waterbirds 

A well vegetated permanent pool surrounded by remnant woodland and wet heath (photo above). 

Four waterbird species recorded and this permanent pool was the only site where Eurasian Coot was 

found out of all 31 sites. A generally deep water level although not along its entire length. 

8.28.4 Flora 

Drain Name Katani Park – Bakers Range Drain North 

Site ID KP-BRD 

Transect Length 29.2m 

Transect Start Western side of the drain 

Easting Northing 54H 0451813 5904279 

Photopoint 

 

 

This site has good remnant vegetation, particularly on the western bank, where the vegetation 

extends back towards the wetland basins. Thirteen native riparian species were recorded along the 

transect, representing two thirds of the species diversity of the site.  The weeds were predominantly 
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pasture grasses, which were spreading from the grazed paddock adjacent to the site.  The site has 

good remnant vegetation structure, one of the very few sites with a tree, shrub, graminoid and herb 

layer reasonably intact, providing important bird and frog habitat. 

Only Typha domingensis was recorded in the water at the site, likely reflecting the moderate salinity, 

depth and pH.  However, the Typha was providing important structural habitat, with several nests 

observed within the clumps. 

Two environmental weeds, *Asparagus asparagoides and *Ehrharta calycina, were found at low 

densities the site. 

Quadrat 

Quadrat Number 1 2 3 

Temperature 14.6 
  

Turbidity 17.5 
  

EC (µS.cm
-1

) 3910 
  

pH 7.88 
  

depth (cm) 71 75 78 

Species Abundance per Quadrat 
   

No Vegetation  
 

Typha domingensis 0 0 r 
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Transect Kite Chart 

 

8.28.5 Summary 

 Three frog species were recorded at the site; 

 The vulnerable Southern Bell Frog was relocated at the site, following recordings in 2012; 

 Four waterbirds species were recorded, including the Eurasian Coot; 

 Comparatively excellent remnant vegetation surrounding the site, with Typha providing 

important habitat within the drain. 

In summary, KP-BRD is a high value site for frogs and flora and a moderate waterbird site.  Previous 

survey efforts by Cooling et al. (2012) have also found Southern Pygmy Perch at the sites.  The native 

vegetation surrounding and within the site provides important habitat, with diverse structure and 

species.  Bridal Creeper and Perennial Veldt Grass was both observed at the site and require an 

assessment to see whether control is feasible.   
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8.29 Katani Park – Bakers Range Drain South (KP2) 

 

8.29.1 Prevailing Conditions 

This site was located within the remnant vegetation and watercourses of Katani Park and maintained 

important fauna habitat on the banks.  The following water parameters were recorded during the 

frog surveys in December 2013: 

EC 
(μS cm-1) 

pH Temp 
(°C) 

Dissolved oxygen 
(%) 

Water level 
(m) 

4100 8.5 22.4 80 0.3 

 

8.29.2 Fish 

Not surveyed at this site. 
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8.29.3 Frogs 

The Common Eastern Froglet and Southern Bell Frog were detected at this site, which occurred in a 

slightly shallower section of the drain (0.3 metre depth). The channel provided both submergent and 

emergent habitat structure. 

Common Name Scientific Name Round 1 Round 2 

Common Eastern Froglet Crinia signifera  Few  

Banjo Frog Limnodynastes dumerilii  
 

 

Striped Marsh Frog Limnodynastes peronii  
 

 

Spotted Marsh Frog 
Limnodynastes 
tasmaniensis  

 

 

Southern Brown Tree Frog Litoria ewingii  
 

 

Southern Bell Frog Litoria raniformis  Few  

 

8.29.4 Waterbirds 

Not surveyed at this site. 

8.29.5 Flora 

Drain Name Katani Park – Bakers Range Drain South 

Site ID KP2 

Transect Length 23.4m 

Transect start Western side of the drain 

Easting Northing 54H 0451762 5903898 

Photopoint 

 

Similar to KP-BRD, this site (KP2) had excellent remnant vegetation surrounding the drain and this 

was reflected in the structural diversity and native species at the site. Three quarters of all species 

(15) recorded on the transect were native, dominated by Melaleuca brevifolia, Leptocarpus tenax, 

Ficinia nodosa, Lepidosperma concavum, Crassula helmsii and Sporobolus virginicus. This site had 

receded back to less than 5cm at the time of survey, which allowed herbs, grasses and small shrubs 

to colonise the basin, including Triglochin procera, Lachnagrostis filiformis, Crassula helmsii, 

*Atriplex prostrata and *Chenopodium glaucum. Unlike KP-BRD, no particularly invasive 

environmental weeds were recorded. 
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Quadrats 

Quadrat Number 1 2 3 

Temperature 17.6 
  

Turbidity 100 
  

EC (µS.cm
-1

) 4100 
  

pH 7.3 
  

depth (cm) 
<5 in 1/2 
quadrat 

<5 in 1/2 
quadrat 

<5 in 1/2 
quadrat 

Species Abundance per Quadrat 
   

Tiny germinant 1 t t 

Atriplex prostrata* r r r 

Chenopodium glaucum* r r t 

Triglochin procera r r r 

Lachnagrostis filiformis r 0 0 

Crassula helmsii 0 0 t 

Flora Transect Kite Chart 
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8.29.6 Summary 

 Only two frog species were recorded at this site, including the Southern Bell Frog. 

 The surrounding vegetation was in excellent condition, providing a good diversity of habitats 

for aquatic and terrestrial fauna. 

In summary, similar to KP-BRD, KP2 is a high value site for frogs and flora.  Previous survey efforts by 

Cooling et al. (2012) have also found Southern Pygmy Perch at the site.  The native vegetation 

surrounding and within the site provides important habitat, with diverse structure and species.  

Bridal Creeper and Perennial Veldt Grass was both observed at the site and require an assessment to 

see whether control is feasible.   
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UPPER SOUTH EAST  

Summary 

The Upper South East region was one of the last areas of the South East to be developed for 

intensive agriculture. As a result, it now retains some of the largest patches of remnant native 

vegetation in the region, including many that formed a component of once expansive and inter-

connected swamps, watercourses and floodplains; environments that (prior to the 1950’s) extended 

over vast areas of the Upper South East. A network of deep groundwater drains were constructed by 

the State Government in this part of the region over the past 15 years; works that in some cases 

have superseded, and in other cases operate along-side, a plethora of private shallow surface drains 

that were initially constructed to move surface water to, in general terms, the north and west along 

the historical “watercourses”.  

Water flows north along the Taratap and West Avenue Ave inter-dunal watercourses/drains and 

join, beyond Henry Creek and the Kercoonda S-Bend Drain, to continue flowing up the Tilley Swamp 

watercourse/drain to Morella Basin, before ultimately passing through Salt Creek and into the 

Coorong. 

8.30 Jacky White Drain, Minnie Crowe Rd (JWD-MC) 
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8.30.1 Prevailing conditions 

This previously unsampled site (SE14-08) was shallow (concentrated) with high salinity saline (9379 

μS cm-1), warm water temperatures (26.28°C) prevailing and clumps of filamentous algae evident. 

The following water quality conditions prevailed: 

EC 
(μS cm-1) 

pH 
Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level 
(m) 

9379 8.61 26.28 >0.5m, clear 17.76 0.5 

8.30.2 Fish  

Due to the shallow water level, the site was sampled by seine net. Not surprisingly, only Small-

mouthed Hardyhead was recorded at this site (285 fish).  

8.30.3 Frogs  

No frogs were detected at the site. The drain was surrounding by grazing land with minimal water 

shading, and the water body contained a high filamentous algae load. Some emergent vegetation 

was present, such as Spike-rush, and submergent vegetation was dominated by Sago Pondweed. 

8.30.4 Waterbirds  

One Australian Grey Teal was all that was observed along this permanent pool. Water level low. 

8.30.5 Vegetation  

Drain Name Jacky White Drain, Minnie Crowe Rd 

Site ID JWD-MC 

Transect Length 14.7m 

Start Location Southern side of the drain 

Easting Northing 54H 0430742 5914063 

Transect Start 
Photopoint 

 

 

This site is a shallow brackish drain surrounded by grazing pasture and with limited floristic value.  

Salt tolerant species dominate the base of the drain, including Mimulus repens, Triglochin striatum, 
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Sarcocornia quinqueflora, *Polypogon monspeliensis, *Atriplex prostrata, *Chenopodium glaucum 

and to a lesser extent Lachnagrostis filiformis.  Potamogeton pectinatus and the more dominant 

Chara sp. were the only species in the water. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 20.1 
  

Turbidity 11 
  

EC (µS.cm
-1

) 6850 
  

pH 8.19 
  

depth (cm) 10 (in corner) None 20 (in corner) 

Species Abundance per Quadrat 
   

Lachnagrostis filiformis 1 2 1 

Triglochin striatum 2 2 1 

Atriplex prostrata* 1 1 t 

Mimulus repens 2 2 2 

Chenopodium glaucum* t t r 

Polypogon monspeliensis* r r 0 

Sarcocornia quinqueflora 2 0 0 

Transect Kite Chart 
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8.30.6 Summary 

 Salinities high with only the salt tolerant Small-mouthed Hardyhead recorded, 

 No frogs and only one waterbird was recorded at the site; 

 Limited floristic value, however, one planted Melaleuca was present. 

In summary, this site is consistent with many sites in the Blackford Drain system with only one salt 

tolerant fish species recorded. 
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8.31 Jacky White Drain, Kingston-Lucindale Rd (JWD-KL) 

 

8.31.1 Prevailing conditions 

This previously un-sampled site (SE14-09) was concentrated with the following water quality 

conditions prevailing: 

EC 
(μS cm-1) 

pH 
Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level 
(m) 

8596 8.46 28.71 >0.3, clear 8.96 0.3 

8.31.2 Fish  

Consistent with the nearby site on this drain, the sampling site was saline, warm and shallow. As a 

result, seine netting was employed but no fish were observed. A site in between the two sampling 

sites on this drain was dry, suggesting that this site could in fact be ephemeral in nature (and not 

permanent).  
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8.31.3 Frogs 

No frogs were recorded at this site. Dense submergent and floating vegetation was present, with 

fringing terrestrial habitat providing shading, such as Swamp Paper-bark (Melaleuca halmaturorum). 

Water level at the site was very shallow (<0.2m) at the time of survey. 

8.31.4 Waterbirds 

A mixed flock of sixty waterfowl were observed at this permanent pool despite the drain being 

narrow and low water level. The small pool remaining was a refuge. 

8.31.5 Vegetation  

Drain Name Jacky White Drain, Kingston-Lucindale Rd 

Site ID JWD-KL 

Transect Length 18m 

Start Location Southern side of the drain 

Easting Northing 54H 0433583 5910491 

Transect Start 
Photopoint 

 

 

JWD-MC had only limited floristic value, predominantly supporting pasture grasses and forbs or salt 

tolerant native species.  However, it did have some shrub cover along the banks, with both 

Melaleuca halmaturorum and Melaleuca brevifolia present in clumps.  The salt tolerant semi-aquatic 

native species were present at the edges of the water, including Mimulus repens, Triglochin 

striatum, Sarcocornia quinqueflora and to a lesser extent Lachnagrostis filiformis.  As with other 

brackish systems Potamogeton pectinatus was the only species in the water. 
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Quadrats 

Quadrat Number 1 2 3 

Temperature 18.4 
  

Turbidity 70 
  

EC (µS.cm-1) 7200 
  

pH 8.61 
  

depth (cm) <10 (20 with silt) <10 (35 with silt) <10 (35 with silt) 

Species Abundance per Quadrat 
   

Potamogeton pectinatus 1 1 1 

Melaleuca halmaturorum r r r 

Mimulus repens r 0 0 

Transect Kite Chart 
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8.31.6 Summary 

 Habitat cover was poor and salinities high;  

 No fish or frogs were recorded; 

 The site was acting as a refuge site for waterbirds; and 

 The site was drying rapidly, suggesting that this might not be permanent in nature. 

In summary, this system is consistent with many sites in the Blackford Drain system with 

reduced fish and frog diversity, however, it appears important for waterbirds. 
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8.32 Fairview Drain, James Rd (FD-JR) 

 

8.32.1 Prevailing conditions 

This is a previously unsampled site (SE14-06) but maintains seasonal connectivity with a site downstream 

site visited in 2001 (Fairview Drain, Bin Bin Rd, SE01-37) and upstream wetlands (Schofields Swamp, SE12-

44; Chimney Pot, SE11-48, SE12-49) were sampled in 2012 during REFLOWS monitoring. At the time of the 

present sampling, the site (SE14-12) maintained the following water quality conditions prevailing: 

EC 
(μS cm-1) 

pH 
Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level 
(m) 

9485 8.64 25.97 0.8m, green 13.69 1.1 

8.32.2 Fish  

Small-mouthed Hardyhead were recorded in the vicinity during 2001 sampling of the site downstream but 

the upstream wetlands contained no fish. During the present sampling, the site was saline (9485 μScm-1) 

and warm (25.97°C) with algal growth evident (green colour, high dissolved oxygen concentration). 

Consistent with sites throughout the Blackford Drain system, the only fish species detected was Small-

mouthed Hardyhead (938 fish) with yabbies also common. 

8.32.3 Frogs 

No frogs were recorded at this site, with the water level shallow at the time of spring-summer sampling. 

There was limited aquatic habitat structure available, and a high filamentous algal loading. 
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8.32.4 Waterbirds 

A small number of waterbirds were observed along this narrow and relatively new permanent pool. This 

was the only site where Australasian Grebe was recorded, in the deeper section. Little vegetation has 

established along the edges of the bank but it is surrounded by high quality remnant woodland and swamp 

tea-tree vegetation. Moderate water level. 

8.32.5 Vegetation  

Drain Name Fairview Drain, James Rd 

Site ID FD-JR 

Transect Length 16m 

Start Location Southern side of the drain 

Easting Northing 54H 0433910 5931748 

Transect Start 
Photopoint 

 

 

At this relatively newly established drain there was only a very light cover of vegetation on the steep banks, 

however, intact native vegetation occurred within 10m of the bank.  This is reflected by the low proportion 

of weeds (3 of 9 spp) on the transaction.  Species recorded include small shrubs, Acacia verticillata, 

Melaleuca decussata and *A. longifolia ssp. sophorae, sedges, Ficinia nodosa, Dianella brevicaulis, Baumea 

juncea and native grasses.  The depth and salinity of the drain is likely to be the reason for the lack of 

vegetation, except for Baumea juncea right at the edge. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 17.2 
  

Turbidity 11.5 
  

EC (µS.cm
-1

) 7960 
  

pH 8.61 
  

depth (cm) 120 120 130 

Species Abundance per Quadrat 
   

No vegetation 
  

Baumea juncea 0 r r 
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Transect Kite Chart 

 

8.32.6 Summary 

 Habitat cover was poor and salinities high; 

 A small number of waterbirds use this section of drain and  

 Only the salt tolerant Small-mouthed Hardyhead was recorded. 

In summary, this site was consistent with many sites within the Blackford Drain system. 
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8.33 Blackford Drain, Rowney West Rd (BlD-RW) 

 

8.33.1 Prevailing conditions 

Sampling focused on a site previously sampled in 2001 (SE01-25) and 2002 (SE02-114, 200 fish). At the time 

of the present sampling, the site (SE14-12) maintained the following water quality conditions prevailing: 

EC 
(μS cm-1) 

pH 
Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level 
(m) 

18,220 8.3 24.7 >1.5m, clear 17.76 1.5 

8.33.2 Fish  

Small-mouthed Hardyhead were recorded at the site in 2001 and 2002. Whilst the site maintains 

reasonable habitat cover (25% including woody structure), edge vegetation (75%) and shading (40%), 

prevailing salinities are clearly structuring the fish community, with only Small-mouthed Hardyhead (3679 

fish) recorded again. Yabbies and Long-necked Turtle were also recorded. 
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Catch summary: school of Small-mouthed Hardyhead. 

8.33.3 Frogs  

No frogs were found during the spring-summer survey effort. The drain had some remnant River Red Gum 

(Eucalyptus camaldulensis) riparian vegetation, and patches of emergent aquatic habitat including species 

such as Spike-rush. There was a high loading of filamentous algae within the water-body. 

8.33.4 Waterbirds 

Good waterbird diversity and abundance observed along this section mostly lined with gums and sheep 

grazing. A short section where stock had been excluded was habitat for a mixed flock of waterbirds hiding 

in amongst the fallen timber, sedges and standing gums. Moderate water level. 

8.33.5 Vegetation  

Drain Name Blackford Drain, Rowney West Rd 

Site ID BlD-RW 

Transect Length 30.5m 

Transect Start Northern side of the drain 

Easting Northing 54H 0412849 5930964 

Transect Start 
Photopoint 
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This site had good habitat structure for fauna, with a mix of River Red Gums, small shrubs (*Atriplex 

prostrata) tall sedges (Juncus kraussii, Schoenoplectus pungens), grasses (*Phalaris and *Festuca), and 

limited aquatic species (Potamogeton pectinatus).  It had a high load of environmental weeds including 

*Billardiera heterophylla, *Thinopyrum elongatum (not in transect) and *Asparagus asparagoides (not in 

transect).  The *Billardiera heterophylla infestation is particularly established and requires control. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 15.5 
  

Turbidity 0 
  

EC (µS.cm
-1

) 12400 
  

pH 8.3 
  

depth (cm) 38 50 65 

Species Abundance per Quadrat 
   

Schoenoplectus pungens t t t 

Mimulus repens t t t 

Chara sp. 0 1 t 

Potamogeton pectinatus 3 r 0 

Filamentous algae 2 0 0 

Transect Kite Chart 
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8.33.6 Summary 

 Reasonable habitat cover and surrounding vegetation but high salinities,  

 Only salt tolerant Small-mouthed Hardyhead fish or frog species recorded;  

 Good waterbird site, which are making use of remnant habitat and permanent water. 

In summary, this site maintains some habitat, which is valued by waterbird species, however, only one salt 

tolerant fish species is supported due to prevailing salinities. 
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8.34 Blackfords Drain, Mt Scott (BlD-MS) 

 

8.34.1 Prevailing conditions 

Nearby locations were sampled in 2002 (SE02-112; SE02-113) with Small-mouthed Hardyhead detected. 

During the present sampling, the site (SE14-07) was shallow with the following water quality conditions 

prevailing: 

EC 
(μS cm-1) 

pH 
Temp 
(°C) 

Transparency 
(m) 

Dissolved oxygen 
(mg l-1) 

Water level 
(m) 

15,690 8.3 24.6 >0.3m, clear 11.97 0.3 
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8.34.2 Fish  

Given the shallow water level the site (SE14-07) was sampled by seine net. Habitat cover absent and 

surrounding vegetation was low (edge vegetation ~35% and dominated by Juncus kraussii and *J. acutus) 

and absent. The water was saline (15,690μS cm-1) and unsurprisingly only Small-mouthed Hardy-hard (250 

fish) was sampled (with numerous other schools observed). No other aquatic fauna was observed. 

8.34.3 Frogs 

This site was surveyed in spring-summer only and no frogs were detected. The water level in the drain was 

very shallow, and the EC at the time of the survey was the highest recorded across all the frog monitoring 

sites, at 19,700µs/cm. Available aquatic vegetation was minimal, sedimentation was high, and the 

filamentous algae loading was also high. 

8.34.4 Waterbirds 

This permanent pool contained >180 waterbirds of six species in what was a wide and moderate water level 

site. Good cover of bank edge vegetation along its length and various shallow sections with mud exposed 

produced Banded and Black-winged Stilts (photo) and with juvenile birds. Chestnut Teal were most 

abundant at this site mainly in the deeper sections.  

 

8.34.5 Vegetation 

Drain Name Blackfords Drain , Mount Scott 

Site ID BlD-MS 

Transect Length 28m 

Transect start Northern side of the drain 

Easting Northing 54H 0418023 5931617 
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Photopoint 

 

 

The vegetation on either side of the drain provides reasonable habitat for bush birds, with some shrubs and 

emergent sedges occurring down the bank which provide moderate habitat within the drain itself.   The site 

was concentrated and had a high EC when assessed.  The vegetation reflected the high EC with only salt 

tolerant species dominating the transect, including Juncus kraussii, Melaleuca brevifolia, Distichlis 

distichophylla, Sarcocornia quinqueflora, Mimulus repens and Potamogeton pectinatus. 

A number of pasture grasses were present along the higher edges of the bank, including the wetland weed 

*Thinopyrum elongatum. 

Quadrats 

Quadrat Number 1 2 3 

Temperature 18.3 
  

Turbidity 9 
  

EC (µS.cm
-1

) 6910 
  

pH 8.32 
  

depth (cm) 
40 (with 

silt) 
15 (with 

silt) 
20 (with 

silt) 

Species Abundance per Quadrat 
   

Potamogeton pectinatus t t r 

Chenopodium glaucum* 0 0 r 

Juncus kraussii 0 0 r 
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Transect Kite Chart 

 

8.34.6 Summary 

 Poor aquatic habitat cover but reasonable surrounding vegetation; 

 High salinities  resulting in only salt tolerant Small-mouthed Hardyhead fish being present;  

 No frog species recorded; 

 High value waterbird site, which are making use of remnant habitat and permanent water; 

In summary, this site maintains some habitat, which is valued by waterbird species, however, only one salt 

tolerant fish species is supported due to prevailing salinities. 
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8.35 Henry Creek, Pool A, B & C (HC) 

 
Henry Creek, Pool A 

 
Henry Creek, Pool B 
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Henry Creek, Pool C 

8.35.1 Prevailing conditions 

Pools A (SE14-13) and B (SE14-14) were sampled and the downstream pool C (SE14-15) was visited but was 

dry. These long-term monitoring sites were revisited to assess the status of the threatened Yarra Pygmy 

Perch population (last sampled in 2012). At the time of sampling, pool A was concentrated and pool B was 

low level with the following water quality conditions prevailing at this site: 

Site 
EC 

(μS cm-1) 
pH Temp 

(°C) 
Transparency 

(m) 
Dissolved oxygen 

(mg l-1) 
Water level  

(m) 

Pool A 6340 7.91 21.21 >1.8, clear 9.64 1.8 

Pool B 5967 7.71 20.29 1.95, clear 5.64 2.6 

Pool C dry 

- 

- 

- 

- 

Dry 
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8.35.2 Fish 

Henry Creek represents an important long-term monitoring site in the USE region. Fish were sampled in 

Pool A (SE14-13) and Pool B (SE14-14). The sites were considerably more saline than last sampling period 

(e.g. pool A was 6340 μS cm-1 compared to 4380 μS cm-1) and appeared stagnant (with no flow). Pool A was 

again dominated by Southern Pygmy Perch (1342 fish), which are utilising the dense beds of Chara and 

Small-mouthed Hardyhead (124 fish) were also common. In Pool B, Southern Pygmy Perch was also most 

numerically dominant (366 fish), which evidence of recent recruitment. This pool is becoming choked out 

by emergent vegetation and showing slights of deterioration (e.g. increasing salinity, decline in submerged 

aquatic vegetation). The numbers of freshwater generalists (Carp Gudgeon, 143 fish; Flat-headed Gudgeon, 

103) and Small-mouthed Hardyhead (69 fish) were greater than last sampling trip in line with deterioration 

of the pool. Importantly, four Yarra Pygmy Perch were detected with one juvenile, indicating ongoing 

persistence (and limited recruitment) of the species at this site. 

 
Catch summary: (left) Southern Pygmy Perch and (right) Yarra Pygmy Perch. 

8.35.3 Frogs, Waterbirds, and Flora 

Frogs were not specifically sampled during the present project, and no frogs or tadpoles were recorded 

opportunistically as part of fish sampling.  Waterbirds and flora were not surveyed. 

8.35.4 Summary 

 Importantly, Yarra Pygmy Perch persist at the site; and 

 A strong population of Southern Pygmy Perch again observed. 

 

In summary, significant fish species persist but the ongoing recommendation that ‘resident fish species are 

in desperate need of freshwater inflows’ remains a priority. Furthermore, Henry Creek is edging closer to 

losing what remains of its ecological integrity and extinction of Yarra Pygmy Perch is anticipated in the near 

future without intervention (namely flow improvement but possibly reintroductions).  
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9 APPENDIX B: Fish sampling methods 

Site 
Code Date Waterway Location Easting Northing 4

m
 s

e
in

e 
re

p
s 

La
rg

e 
fy

ke
 r

ep
s 

Sm
al

l f
yk

e
 r

ep
s 

D
o

u
b

le
 w

in
g 

fy
ke

 r
ep

s 

D
ay

 o
b

se
rv

at
io

n
 

SE14-01 03-Mar-14 Drain M Beachport-Penola Rd 432463 5865560 
 

2 2 1 
 

SE14-02 03-Mar-14 Drain M Conmurra - Lucindale Rd 435685 5873991 
 

2 2 1 
 

SE14-03 03-Mar-14 Drain M Elgin Lane 430045 5863595 
 

2 2 1 
 

SE14-04 04-Mar-14 Drain L Boomaroo Park Rd 395516 5885815 
 

2 2 1 
 

SE14-05 04-Mar-14 Drain L Kangaroo Hill Rd 399616 5886879 
     

SE14-06 04-Mar-14 Fairview Drain James Rd 433914 5931761 
 

2 2 1 
 

SE14-07 05-Mar-14 Blackford Drain Mt Scott 417110 5913350 3 
    

SE14-08 05-Mar-14 Jacky White Drain Minnie Crowe Rd 430726 5914074 3 
    

SE14-09 05-Mar-14 Jacky White Drain Kingston-Lucindale Rd 435546 5910395 3 
    

SE14-10 05-Mar-14 Reedy Creek/Mount Hope Drain Mt Hope Rd 427296 5851613 
 

2 2 1 
 

SE14-11 05-Mar-14 Reedy Creek/Mount Hope Drain Hogans Lane 432470 5854609 
 

2 2 
  

SE14-12 06-Mar-14 Blackford Drain Rowney West Rd 412800 5936914 
 

2 2 1 
 

SE14-13 06-Mar-14 Henry Creek Pool A 400762 5963852 
 

2 2 
  

SE14-14 06-Mar-14 Henry Creek Pool B 400707 5963787 
 

2 2 
  

SE14-15 06-Mar-14 Henry Creek Pool C 400430  5963750 
    

x 
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10 APPENDIX C: Environmental conditions recorded during fish surveys 

Site 
Code Waterway Size Connectivity Pool condition 

Depth 
max (m) Flow Su

b
su

rf
ac

e 
p

h
ys

ic
al

 %
 

Su
b

su
rf

ac
e 

b
io

lo
gi

ca
l %

 

Em
er

ge
n

t 
%

 

Ed
ge

 v
eg

et
at

io
n

 %
 

Sh
ad

e 
%

 

p
H

 

C
o

n
d

u
ct

iv
it

y 
(µ

S/
cm

) 

Te
m

p
er

at
u

re
 (

°C
) 

D
O

  @
 0

.2
m

 (
m

g 
L-1

) 

Tr
an

sp
ar

en
cy

 (
m

) 

SE14-01 Drain M Medium Annual connection Concentrated 1.4 None 1 25 10 1 0 9.5 1973 26.51 10.07 >1.4 

SE14-02 Drain M Large Annual connection Low level 1 None 1 10 1 0 0 9.84 1700 24.53 8.77 >1m 

SE14-03 Drain M Large Annual connection Low level 0.8 None 1 10 5 15 0 9.47 3041 19.41 7.75 >0.8 

SE14-04 Drain L Medium Medium connection (6mo) Low level 2 None 1 8 1 1 0 8.00 3790 19.45 2.55 >2.0 

SE14-05 Drain L Medium Permanent connection Low level 0.5 Low 2 55 65 10 20 7.98 4483 18.48 4.1 >0.5 

SE14-06 Fairview Drain Medium High Connection (9 mo) Low level 1.1 Seep 5 1 2 0 0 8.64 9485 25.97 13.69 0.8 

SE14-07 Blackford Drain Medium Annual connection Concentrated 0.3 Seep 0 0 35 0 0 8.34 15690 24.79 11.97 >0.3 

SE14-08 Jacky White Drain Small Annual connection Concentrated 0.5 None 1 45 15 5 0 8.61 9379 26.28 17.76 >0.5 

SE14-09 Jacky White Drain Small Annual connection Concentrated 0.3 None 1 65 75 0 35 8.46 8596 28.71 8.96 >0.3 

SE14-10 Reedy Creek/Mount Hope Drain Medium Medium connection (6mo) Low level 1 None 1 30 10 40 0 7.37 2393 15.79 1.65 >1.0 

SE14-11 Reedy Creek/Mount Hope Drain Small Annual connection Concentrated 0.8 None 0 50 15 20 0 9.16 2397 16.36 8.55 >0.8 

SE14-12 Blackford Drain Medium High Connection (9 mo) Low level 1.5 Low 15 5 75 5 40 8.27 18220 24.65 11.97 0.75 

SE14-13 Henry Creek Medium Annual connection Concentrated 1.8 None 5 40 15 100 1 7.91 6340 21.21 9.64 >1.8 

SE14-14 Henry Creek Large Annual connection Low level 2.6 None 5 0 85 30 8 7.71 5967 20.29 5.64 1.95 

SE14-15 Henry Creek - Annual connection Dry - - - - - - - - - - - - 
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11 APPENDIX D: Frog Survey Results 
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Limnodynastes 
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F 
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Litoria ewingii 
 

F F F F 
  

F  F F 
 

F 
  

F F F 
        

F 
       

12 

 
 

No. Survey efforts 2 2 2 2 2 2 2 1 0 2 2 2 2 1 1 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
 

2 

 Total no. Species 4 3 1 4 3 3 3 2 1 4 4 3 6 6 2 5 2 5 3 0 4 1 2 0 0 0 2 0 0 0 0 0 
 

3 

 

Frog Survey Results Table Legend 

Site  Water Level   
 

Recording Method 
 

Frog Numbers 

   Dry (and/or tiny pool) 
 

  Site not formally surveyed O One (1) 

 
Low (water for only short distance) 

 
  Site recorder failed F Few (2-9) 

 
Moderate (water covering entire area, maybe shallow) 

 
  Opportunistic calling during other survey/set up M Many (10-50) 

 
Deep 

 
  Recorded during fish surveys L Lots (>50) 
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12 APPENDIX E: Waterbird Results 
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Waterbird Species 
                                  

  
                                  

Australasian Grebe 
                           

4 
   

4 1 
 

Australasian Grey Teal 
       

125 
         

70 
   

2 
   

30 25 
 

1 10 
 

263 7 12.8 

Australasian Shoveler 
          

3 
                    

3 1 
 

Australian Shelduck 
     

2 
 

300 
  

85 
 

1 
    

40 
    

1 
        

429 6 20.8 

Australian White Ibis 
       

80 
 

2 
  

25 
                  

107 3 5.2 

Banded Stilt 
                         

6 
     

6 1 
 

Beautiful Firetail 
                      

1 
        

1 1 
 

Black Swan 
  

3 
  

60 
 

1 
  

90 
      

2 
             

156 5 7.6 

Black-winged Stilt 
                         

12 
     

12 1 
 

Chestnut Teal 
                 

30 
      

10 120 65 5 
 

40 10 280 7 13.6 

Dusky Moorhen 
 

1 
                        

10 
    

11 2 
 

Eurasian Coot 
                              

2 2 1 
 

Golden-headed Cisticola 
 

1 1 
          

2 2 
   

7 
            

13 5 0.6 

Great Egret 
         

1 
                     

1 1 
 

Hoary-headed Grebe 
       

8 
                      

1 9 2 
 

Little Grassbird 1 
                 

4 
            

5 2 
 

Little Pied Cormorant 
         

2 1 1 
            

2 
      

6 4 
 

Masked Lapwing 
       

5 2 
 

2 25 
                   

34 4 1.7 

Musk Duck 
         

5 
 

2 
                   

7 2 
 

Pacific Black Duck 
     

7 
 

50 
 

5 5 5 5 
 

10 
  

50 
   

5 
  

2 10 15 
  

10 10 189 14 9.2 

Southern Emu-wren 
                  

1 
            

1 1 
 

Straw-necked Ibis 
       

15 
   

50 300 
                  

365 3 17.7 

White-faced Heron 
    

7 
 

6 10 2 30 8 5 50 
 

1 
  

2 
 

12 
 

2 1 2 2 3 2 1 
   

146 18 7.1 

White-necked Heron 
           

3 
                   

3 1 
 

Yellow-billed Spoonbill 
       

2 
    

3 
                  

5 2 
 

                                
   

TOTAL NUMBER OF WETLAND/ 
WATERBIRD Species observed 

1 2 2 0 1 3 1 10 2 6 7 7 6 1 3 0 0 6 3 1 0 3 3 1 4 6 5 3 1 3 4 25 

  
TOTAL Birds per site 1 2 4 0 7 69 6 596 4 45 194 91 384 2 13 0 0 194 12 12 0 9 3 2 16 181 117 10 1 60 23 2058 

   

Water Level Site colour 

Below capacity   

Below capacity/Mudflats exposed   

Mudflats exposed   

At capacity   
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13 APPENDIX F:  Flora Species List 

Family Status Name Common Name Listing 

Adiantaceae   Adiantum capillus-veneris Limestone Maiden-hair Vulnerable 

Aizoaceae   Tetragonia implexicoma Bower Spinach   

Azollaceae   Azolla filiculoides Red Azolla   

Campanulaceae   Lobelia irrigua Salt Pratia   

Chenopodiaceae * Atriplex prostrata Hastate Orache   

Chenopodiaceae * Chenopodium glaucum Glaucous Goosefoot   

Chenopodiaceae   
Rhagodia candolleana ssp. 
candolleana 

Sea-berry Saltbush   

Chenopodiaceae   Sarcocornia quinqueflora Beaded Glasswort   

Compositae * Aster subulatus Wild Aster   

Compositae * Cirsium vulgare Swamp Thistle Declared Weed 

Compositae * Conyza sp.     

Compositae * Cotula coronopifolia Button Weed   

Compositae * Dittrichia graveolens Stinkwort   

Compositae ?n Helichrysum luteoalbum Cudweed   

Compositae * Helminthotheca echioides Ox-tongue   

Compositae * Hypochaeris glabra Smooth Cat's Ear   

Compositae * Hypochaeris radicata Flatweed   

Compositae * Leontodon saxatilis Hairy Hawkbit   

Compositae   Ozothamnus ferrugineus Tree Everlasting   

Compositae   Senecio glomeratus ssp.  Toothed Groundsel   

Compositae * Sonchus asper ssp. asper Prickly Sow-thistle   

Compositae * Sonchus oleraceus Milk Thistle   

Convolvulaceae   Wilsonia backhousei Narrow-leaf Wilsonia   

Crassulaceae   Crassula helmsii Swamp Crassula   

Cruciferae   Brassica sp.     

Cruciferae * Hirschfeldia incana Buchan Weed Declared Weed 

Cruciferae * Rorippa nasturtium-aquaticum Two-row Watercress   

Cyperaceae   Baumea juncea Blue Twig-rush   

Cyperaceae   Eleocharis acuta Common Spike-sedge   

Cyperaceae   Ficinia nodosa Knobby Club-sedge   

Cyperaceae   Gahnia clarkei Tall Saw-sedge Rare 

Cyperaceae   Gahnia filum Chaffy Saw-sedge   

Cyperaceae   Lepidosperma concavum Sandhill Sword-sedge   

Cyperaceae   Lepidosperma gladiatum Sword Rush   

Cyperaceae   Schoenoplectus pungens Sharp-leaf Club-rush   

Cyperaceae   Schoenoplectus validus River Club-sedge   

Cyperaceae   Schoenus sp. Shiny Bog-sedge   

Dennstaedtiaceae   
Pteridium esculentum ssp. 
esculentum 

Austral Bracken   

Dipsacaceae * Scabiosa atropurpurea Scabious   

Epacridaceae   Leucopogon parviflorus Coast Beard-heath   
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Family Status Name Common Name Listing 

Euphorbiaceae * Euphorbia terracina Terracina Spurge Declared Weed 

Geraniaceae * Erodium cicutarium Cut-leaf Stork's-bill   

Goodeniaceae   Selliera radicans Tongue Plant   

Gramineae * Ammophila arenaria Marram Grass   

Gramineae * Anthoxanthum odoratum Scented Vernal Grass   

Gramineae   Austrostipa scabra ssp.  Rough Spear-grass   

Gramineae   Austrostipa sp.     

Gramineae * Avena barbata Bearded Oat   

Gramineae * Bromus diandrus Kingston Grass   

Gramineae * Catapodium rigidum Fern Grass   

Gramineae * Cynosurus echinatus Rough Dog's-tail Grass   

Gramineae * Dactylis glomerata Cocksfoot   

Gramineae   Distichlis distichophylla Australian Salt-grass   

Gramineae * Ehrharta calycina Perennial Veldt Grass  *Env Weed 

Gramineae * Festuca arundinacea Tall Meadow Fescue   

Gramineae * Holcus lanatus Yorkshire Fog   

Gramineae * Hordeum marinum Sea Barley-grass   

Gramineae   Lachnagrostis filiformis Fairy Grass   

Gramineae * Lolium rigidum Annual Ryegrass   

Gramineae * Paspalum dilatatum Paspalum   

Gramineae * Paspalum distichum Water Couch   

Gramineae * Phalaris aquatica 
Toowoomba Canary-
grass 

  

Gramineae   Phragmites australis Bamboo Reed   

Gramineae   Poa labillardieri var. labillardieri Tussock Poa   

Gramineae * Polypogon monspeliensis Annual Beard-grass   

Gramineae * Rostraria cristata Annual Cat's-tail   

Gramineae   Rytidosperma caespitosum White-top   

Gramineae   Rytidosperma sp.     

Gramineae   Sporobolus virginicus Salt Couch   

Gramineae * Thinopyrum elongatum Tall Wheat-grass  *Env Weed 

Haloragaceae   Myriophyllum salsugineum Lake Milfoil   

Iridaceae * Romulea rosea var. australis Guildford Grass   

Juncaceae * Juncus acutus Spiny Rush  *Env Weed 

Juncaceae * Juncus articulatus Jointed Rush  *Env Weed 

Juncaceae   Juncus kraussii Sea Rush   

Juncaceae   Juncus procerus Tall Rush Rare 

Juncaceae   
Juncaceae sp. - juvenile fleshy terete 
leaf 

    

Juncaginaceae   Triglochin procera Water-ribbons   

Juncaginaceae   Triglochin striata Streaked Arrowgrass   

Labiatae * Mentha pulegium Pennyroyal   

Labiatae * Salvia verbenaca var. verbenaca Wild Sage   

Leguminosae   Acacia longifolia ssp. sophorae False Boobialla   
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Family Status Name Common Name Listing 

Leguminosae   Acacia paradoxa Hedge Wattle   

Leguminosae   Acacia pycnantha Golden Wattle   

Leguminosae   Acacia verticillata ssp. ovoidea Prickly Moses   

Leguminosae * Lotus subbiflorus Boyd's Clover   

Leguminosae * Medicago polymorpha var. 
polymorpha 

Toothed Medic   

Leguminosae * Trifolium angustifolium Narrow-leaf Clover   

Leguminosae * Trifolium sp.     

Lemnaceae   Lemna sp.     

Liliaceae * 
Asparagus asparagoides f. 
asparagoides 

Bridal Creeper 
Declared Weed 
& *Env Weed 

Liliaceae   Dianella brevicaulis Coast Flax-lily   

Liliaceae   Lomandra sp.     

Liliaceae   Xanthorrhoea caespitosa Sand-heath Grass-tree   

Lythraceae   Lythrum hyssopifolia Small Loosestrife   

Myrtaceae   
Eucalyptus camaldulensis ssp. 
camaldulensis 

Red Gum   

Myrtaceae   Kunzea pomifera Pink Buttons   

Myrtaceae   Leptospermum continentale Prickly Tea-tree   

Myrtaceae   Leptospermum lanigerum Woolly Tea-tree   

Myrtaceae   Melaleuca brevifolia Swamp Honey-myrtle   

Myrtaceae   Melaleuca decussata 
Cross-leaved Honey-
myrtle 

  

Myrtaceae   Melaleuca halmaturorum Salt Paper-bark   

Myrtaceae   Melaleuca squarrosa Scented Paper-bark Rare 

Onagraceae   Epilobium billardierianum ssp. Smooth Willow-herb   

Pinaceae * Pinus radiata Monterey Pine  *Env Weed 

Pittosporaceae * Billardiera heterophylla Sollya  *Env Weed 

Plantaginaceae * 
Plantago coronopus ssp. 
commutata 

Bucks-horn Plantain   

Plantaginaceae * Plantago lanceolata var. lanceolata Ribgrass   

Polygonaceae   Muehlenbeckia gunnii Native Sarsparilla   

Polygonaceae   Persicaria decipiens Slender Knotweed   

Polygonaceae   Rumex brownii Hooked Dock   

Polygonaceae * Rumex crispus Curled Dock   

Potamogetonaceae   Potamogeton pectinatus Sago Pondweed   

Primulaceae   Samolus repens Creeping Samolus   

Proteaceae   Banksia marginata Honeysuckle   

Ranunculaceae   Ranunculus sp.     

Restionaceae   Apodasmia brownii Coarse Twine-rush   

Restionaceae   Leptocarpus tenax Slender Twine-rush   

Rosaceae   Acaena novae-zelandiae Bidgee-widgee   

Rosaceae   Acaena sp.     

Rosaceae * Rubus sp.   Declared Weed 

Rubiaceae * Coprosma repens Looking-glass Bush  *Env Weed 
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Family Status Name Common Name Listing 

Rubiaceae * Galium aparine Goosegrass  

Scrophulariaceae   Mimulus repens Creeping Monkey-flower   

Scrophulariaceae * Veronica anagallis-aquatica     

Solanaceae * Solanum nigrum Black-berry Nightshade   

Typhaceae   Typha domingensis Narrow-leaf Cumbungi   

Umbelliferae * Berula erecta Lesser Water-parsnip   

Umbelliferae   Centella cordifolia Heart-leaf Centella   

Umbelliferae   Lilaeopsis polyantha Australian Lilaeopsis   

Urticaceae   Urtica incisa Native Nettle   

Vulnerable and Rare species listed under the National Parks and Wildlife Act 1972, Declared Weed listed under the Natural 

Resources Management (NRM) Act 2004, * =  Introduced, *Env Weed = not  declared under the NRM Act 2004, however, 

aggressive bushland weed. 

 

 

 


