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EXECUTIVE SUMMARY 
 

This monitoring study provided information on the status and trends in the condition of important 

aquatic ecological assets (i.e. fish) in the Adelaide and Mount Lofty Ranges (AMLR) Natural 

Resource Management (NRM) area. The data informs reporting on state and regional NRM targets 

and provides baseline information to support various environmental and water resource 

management processes (e.g. water allocation planning and habitat restoration).  

The study consisted of a field-based fish monitoring program that comprised a spatial array of fixed 

long-term monitoring sites in catchments across the AMLR. An additional eight sites were surveyed 

to investigate the spatial extent of southern pygmy perch in the Inman catchment as well as finding 

potential habitat for translocation. The program aimed to assess biological condition across the 

monitoring sites using Biological Condition Gradient (BCG). 

The study monitored 19 sites, including 11 long-term monitoring sites. Over 5,000 fish were captured 

from a diverse range of freshwater species. The diversity and abundance of native and invasive fish 

species was used to score each site’s BCG which provided a spatial and temporal representation of 

fish community health. Patterns in fish distribution, diversity and abundance, and BCG scores 

provided ongoing data for long-term monitoring sites as well as an update on the status of southern 

pygmy perch in Inman Valley. This data provided further basis for updating the biological review of 

fish in the western Mount Lofty Ranges. 

Southern pygmy perch were captured at four sites within the previous range in Back Valley, further 

highlighting the importance of the population in this tributary of the Inman. 

The future directions and opportunities stemming from this survey are: 

• Continue long-term monitoring sites, however some modification to the frequency of 

monitoring at some sites may be required. The biological review will make 

recommendations about the long-term monitoring requirements and potential management 

strategies that could be implemented to maintain and improve watercourse condition. 

• Strategies for protecting the vulnerable population of southern pygmy perch should be 

developed collaboratively with land owners. Translocation strategies should be further 

investigated. The population should be monitored infrequently to verify its status whilst 

minimising disturbance. 

• All sites in Callawonga Creek catchment should be revisited to investigate extent of highly 

invasive predatory species (e.g. trout) and their effect on native species distribution and 

abundance. Other catchments where trout have been detected should also be surveyed. 
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• An extensive survey in Boat Harbour creek and its tributaries should be conducted to 

determine the extent of invasive Cherax sp. and their potential impact on native climbing 

Galaxias and native crustacean species.  

Keywords: Fish monitoring, condition assessment, freshwater ecosystems, natural resource 

management 
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1. INTRODUCTION 

1.1. Background 

 
Aquatic organisms such as fish are a robust indicator for the general condition of aquatic ecosystems 

(Karr 1981). Occupying higher trophic levels, healthy freshwater fish populations reflect positively on 

the condition of habitat, food-web structure and flow regime, all of which are key components of 

healthy functioning aquatic ecosystems. Accordingly, many of Australia’s largest aquatic monitoring 

programs, such as the Murray-Darling Basin’s Sustainable Rivers Audit and the Lake Eyre Basin 

Ministerial Forum’s Lake Eyre Basin Rivers Assessment, have strong fish monitoring components 

as an indicator of riverine condition across large spatial and temporal scales (MDBC 2008, Kiri-ganai 

Research 2009). Aquatic ecosystems in good condition support healthy native fish populations and 
should possess: 

• All expected native fish species based on natural range and habitat requirements  

• High abundance commensurate with species traits  

• Populations with individuals across a range of ages, including juvenile and adult life 
stages 

• Signs of regular recruitment 

• Low numbers of exotic species 

• Low incidence of disease and parasites 

For streams and rivers in the Mount Lofty Ranges (MLR), the majority of this information can be 

surveyed using well developed rapid assessment methodologies (McNeil and Hammer 2007, McNeil 

and Cockayne 2011) with findings compared against historic records and known biotic thresholds 

(McNeil et al. 2011a, Schmarr et al. 2014). Such surveys, especially those that cover a large number 

of sites across catchments and regions, provide snapshots of aquatic ecosystems that reflect the 

current condition of those habitats and regions.  

These types of data support a range of management prioritisation and assessment activities. They 

provide detail on where important or threatened species are distributed, where key populations exist 

or are absent, where exotic competitors and/or predators may have been introduced, or where 

populations may be supressed from anthropogenic and natural threatening processes. This 

information can be extremely effective in directing regional natural resource management (NRM) 
investment and can assist with the development and setting of condition targets and objectives.  

Sequential data sampling (collection of data over time at the same locations) can result in highly 

effective monitoring programs that provide relevant biological information with excellent temporal 
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resolution allowing objective analysis of key factors (Power 2007). NRM frameworks for the MLR 

have a clear requirement for assessing and reporting on the outcomes of NRM investment programs, 

largely against targets set a priori in line with investment priorities and available budgets. As a result, 

ongoing monitoring programs that utilise consistent methodology at the same sites can be an 

extremely useful tool for capturing and expressing responses or trajectories in condition that can be 

measured against desired outcomes or target values. This also includes monitoring population 
trajectories of specific declining or threatened species to improve or maintain conservation status.  

The condition of river and estuary ecosystems in the AMLR region have been altered since European 

settlement. Land clearing has resulted in greater sediment and nutrient inputs from land-based 

sources, which are recognised as key factors driving catchment water quality (Adelaide and Mount 

Lofty Ranges NRM Board 2013). The Adelaide and Mount Lofty Ranges Natural Resources 

Management Board (AMLRNRMB) has set regional targets for maintaining and improving the extent, 

condition and function of aquatic ecosystems and preventing further declines in the conservation 

status of native species (Adelaide and Mount Lofty Ranges NRM Board 2013).  Many AMLR fish 

species are susceptible to declining water quality and changing habitat provision (Hammer et al. 

2009). Recent studies have shown declines in native fish biodiversity across AMLR (Hammer 2005, 
McNeil and Hammer 2007, Hammer et al. 2009, McNeil et al. 2011a, Schmarr et al. 2014, Schmarr 

et al. 2018).  

These projects have identified changes in the distribution and diversity of native species as well as 

localised depletion or extinction since historical records were published over fifty years ago (Hammer 
et al. 2009). These studies also identified a number of exotic species and translocated native species 

within the AMLR region that through competition, present considerable concern for the sustainability 

of native fish stocks. Habitat and catchment modifications and changes to flow regime have also 

been linked to declining distribution and abundances of native fishes as well as threats to population 

connectivity presented by barriers to fish movement and migrations (Schmarr et al. 2011, McNeil et 

al. 2011a).  

To inform the management of water resources and aquatic ecosystems in the Western Mount Lofty 

Ranges (WMLR) NRM region, there is a requirement for an understanding of the present distribution 

and health of native fish populations across the WMLR. The status of these populations will provide 

a baseline for comparison against future water management regimes. It will also provide data for 
highlighting and prioritising management actions for improving fish population health. 

These projects aim to provide the Board with the knowledge required to effectively allocate water in 

the Mount Lofty Ranges based on area-specific hydrological and ecological conditions and values. 

The present component of the project will contribute to this process through surveying the distribution 
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of fish species across sites in the WMLR and documenting their current ecological condition. This 

information is also used in conjunction with water quality and macro-invertebrate data to assist the 

Board in tracking long-term aquatic ecosystem condition over time.  

The fish community monitoring project builds on fish monitoring conducted in 2011 (McNeil et al. 

2011), as well as the monitoring conducted for the Barossa Prescribed Water Resource Area 
(PWRA) fish study and Verification of Water Allocation Science Project (VWASP) (Schmarr et al. 

2014). These projects have served to provide a comprehensive baseline dataset of fish community 

health in the WMLR using a consistent sampling methodology.  

In addition to the past sampling efforts, a method of assessing ecosystem health has been adopted 

using the Biological Condition Gradient (BCG) developed by Davies and Jackson (2006) and trialled 
by SARDI using the previous 2011 monitoring data (Mathwin et al. 2014). 

This report presents results from autumn 2019 fish monitoring in the AMLR region. It provides data 

and information on the distribution and abundance of native and non-native species and a summary 

of the native and introduced (non-native and translocated) fish community structure at each site. The 

report uses a classification process for capturing the relative ecological condition of fish communities 

and populations to provide a platform of ecological condition against which prioritisation of NRM 

investments and progress towards management targets for aquatic biodiversity and condition can 
be measured across the AMLR region. 

The spatial and temporal extent of the current program provides baseline and trend data that can be 

used to support management objectives and decisions to sustain local population viability for native 

fish taxa found across the region. This also includes understanding threats and identifying native fish 
populations at risk of depletion. The southern pygmy perch (Nannoperca australis) is one of South 

Australia’s most threatened freshwater fish species (Hammer et al., 2009). A number of catchment 

locations within the Western Mount Lofty Ranges have identified remnant populations of southern 

pygmy perch at a small number of refuges for the species (where population numbers are low but 

persistent). However, little information exists or surveys specifically conducted, to identify other 

potential sites where satellite populations upstream or downstream may exist of the current source 

populations. Understanding the extent in distribution of southern pygmy perch with the view to protect 

additional key habitats is fundamental to the survivorship and maintain genetic diversity across the 
state for the species. 

1.2. Objectives 

The overarching aims of this project were to:  
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i) Provide spatial information and data on the biodiversity of fish communities (native, 
translocated and exotic species) at pre-determined sites across catchments and sub-
catchments of the AMLR region to assist long-term monitoring of fish communities in 
the Western Mount Lofty Ranges.    

ii) To provide information of fish survivorship and recruitment including identifying the 
demographic demographic/size structure of communities including native, translocated 
and exotic species.  

iii) Select a range of locations in the Inman and Hindmarsh catchments (with a focus on 
Back Valley) to explore and potentially provide additional information on the distribution 
of southern pygmy perch populations that will assist the current knowledge of spatial 
distribution in the Southern Fleurieu Peninsula.   

iv) The project intends to assist to develop information describing at both landscape 
(collective) and local health and condition of aquatic ecosystems and fish populations 
across the region building comparative site condition using Biological Condition 
Gradients (BCG). These will be used to compare baseline condition states previously 
obtained across the AMLR region between 2011, 2013, and 2018. 

v) Provide fish diversity and population structure that can be comparatively used to assist 
and inform long-term catchment VWASP and WAP programs and flow models for the 
region. 

vi) Provide data and information of fish diversity, population structure and aquatic 
ecosystem information that can be used to inform the Monitoring, Evaluation, Reporting 
and Implementation (MERI) needs of the AMLRNRMB.  

vii) Provide data and information of fish diversity, population structure and aquatic 
ecosystem information to the AMLRNRMB that can be used for the AMLRNRMB 
biodiversity regional report card.   

viii) Information collected will be used to assist the development of a current biological 
review of native and non-native fish populations across the WMLR. 
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2. METHODS 

2.1. Study site selection 

Site selection was undertaken in negotiation with DEW and AMLRNRMB staff to ensure that project 

objectives were maintained. This included sampling a range of sites with sampling conducted in 

autumn 2019   (Figure 1 and 2, Appendix B) following the criteria below:  

• 10 VWASP sites (plus one additional long-term monitoring site at Inman Gauge) 

• 8 additional sites in the Inman and Hindmarsh catchments focussed on finding the 

distribution of southern pygmy perch and potential translocation habitats.    
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Figure 1. Location of fish monitoring sites (in yellow) surveyed across the WMLR in autumn 2019. Sites marked blue 
are southern pygmy perch monitoring sites.  



Schmarr, D.W. and Thwaites, L. (2020)     Fish monitoring across regional catchments of the Adelaide and Mount Lofty Ranges region 2019

  

9 

 

Figure 2. Location of fish monitoring sites in the Inman and Hindmarsh catchments surveyed in autumn 2019. Long-
term monitoring sites marked yellow and southern pygmy perch exploratory sites marked blue.
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2.2. Water quality measurements 

A point of maximum depth was identified within each site where water quality was recorded. Water 

quality was determined using dissolved oxygen (DO), water temperature (oC), pH and salinity 

(conductivity, µS/cm), measured on site using a Horiba U-50 Multiparameter Sonde. To obtain water 

quality profiles at each site, water samples were assessed at the surface and at intervals of 50cm 

depth until the sediment layer (riverbed) was reached.  

2.3. Fish sampling methodology 

To sample fish populations, most sites employed two fyke net designs; ‘small fykes’ (3 m leader, 2 m 

funnel, 3 mm mesh) and ‘double-wing fykes’ (2 x 5 m wings, 3 m funnel, 3 mm mesh). Additional bait 

traps were used at sites dedicated to sampling southern pygmy perch (2 x 50 mm rings, 420 x 230 x 

230 mm, 2 mm mesh, baited with dry cat food). Fyke nets were anchored using heavy gauge chain 

clipped to the cod and wing ends. Two polystyrene buoys were placed in each fyke net’s cod end to 

force a pocket of net above the water’s surface. This created a space where by-catch (turtles, birds or 

water rats) could take refuge until the net was processed. Two double-wing and four small fykes were 

deployed at each VWASP site with nets positioned to strategically sample the range of in microhabitats 

present at the site. Double-wing fyke nets were deployed with one opening upstream and the second 

opening downstream. Single fykes were deployed separately within the microhabitats available at the 

site, e.g. snag, bare bank, submerged vegetation etc. Fykes were set before dusk and collected after 

dawn ensuring that each site was set for a minimum of 14 hours. This time period allowed capture 

during crepuscular movement and allowed adequate time for nets to perform. A subset of nets were 
deployed at sites where conditions were inappropriate to deploy the full set of nets.  

2.3.1. Fish processing 

Fish captured during each survey were taxonomically identified to species. The only exception were 

carp gudgeon (Hypseleotris spp.), which were identified to genus. Fish species were considered to be 

native (endemic to the catchment confirmed by historical data/records), translocated (Australian native 

fish species not considered endemic to the catchment) (McNeil and Hammer 2007) or exotic (taxa not 

endemic to Australia). For each species, total length (TL) was recorded for the first 50 fish collected. 

This is considered a representative subset to create reliable length frequency distributions. The only 

exception was the exotic species Gambusia (Gambusia holbrooki). This species reproduces 

continuously throughout the year (Milton and Arthington 1983) so length frequency does not provide 

information relevant to the health of the site. In such instances, only the first 20 Gambusia recovered 

at each site were measured. All fish captured were also visually assessed for the presence of fungal 

infection, subcutaneous endoparasites, spawning condition and congenital abnormalities. 
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2.3.2. Site Health Assessments  

The Biological Condition Gradient (BCG) uses a ten step approach to score biotic communities and 

ecological assets in a landscape context (Davies and Jackson, 2006). Full details for the application 
of BCG scoring in the WMLR may be found in Mathwin et al. (2014).  

The species attribute designations, attribute tables and tier descriptions used in this assessment are 

presented in Appendix A. Each fish species known in the study area was assigned to an Attribute from 

I to V. Estuarine specialist species were excluded from assessment in the BCG due to the sheer 

number of extra species that this would add to the analysis coupled with uncertainties about the known 

distribution and Attributes of each species. Attribute VI (Non-native and introduced taxa) was 

determined to include Murray Darling translocations. Where records of exotics exist in the catchment 

but were not identified at the site, this Attribute was scored a Tier 1 to highlight absence. When scoring 

Attribute VII (Organism condition) the condition of non-native and introduced taxa (Attribute VI) was 

not considered. Attribute VIII was not scored in this study as sufficient limnology data is unavailable 

for these catchments at this time. For each site each relevant attribute was allocated a tier value. 

These values were added and divided by the number of attributes scored to provide an average BCG 

score for the site.     

To simplify BCG outputs for each site, scores were standardised by assigning their scored values to 

three broad condition categories (Good (green), Intermediate (amber), Poor (red)) which 

encompassed the range of potential values obtained. Under this approach, sites with scores of 1 to 

2.99 were classified in “good” condition; 3 to 4.99 “intermediate condition”; and 5 to 6 (BCG) were 

assigned to sites in “poor condition”. Final ratings were compared to identify any differences in score 

between the two methods. Scores were presented spatially and by sampling season to assess the 

spatial and temporal trends in fish community health.  
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3. RESULTS 

3.1. General results 

A total of 19 sites were sampled in April 2019 (Figure 1). Fish communities were present at all sites 

sampled except the Walker property in Sawpit Gully where only yabbies, shrimp and long-necked 

turtles were present.  To simplify reporting of different components of this study, results are presented 

in two sections: i) sites sampled for the “WMLR fish condition monitoring” and ii) sites sampled for the 

“Southern Pygmy Perch monitoring”. In total, 5,061 fish (3,482 native and 1,579 exotic) were captured. 

These comprised nine native and four exotic fish species (Table 2).  

The most abundant native fishes were mountain Galaxias (Galaxias olidus, n = 1,125), common 

Galaxias (Galaxias maculatus, n = 819) and carp gudgeon (Hypseleotris spp. n = 805). The most 

frequently recorded species were common Galaxias (8 sites), Congolli (Pseudaphritis urvillii, 6 sites) 

and climbing Galaxias (Galaxias brevipinnis, 5 sites). 

Gambusia was the most abundant exotic species recorded (n = 1,524, 3 sites) followed by redfin perch 

(Perca fluviatilis, n = 28, 5 sites). The two remaining exotic species (brown trout and European carp) 

each contributed 24 and 3 individuals respectively.  

Of the sites monitored for the southern pygmy perch investigation, only the four sites in Back Valley 

had pygmy perch present (Table 1). Carp gudgeon were present at each of those sites, common 

Galaxias were present at three, and climbing Galaxias at one. Additionally, there were no invasive 

species present in Back Valley.  The other Inman site monitored specifically for pygmy perch was 

Walker in Sawpit Gully, where there were no fish captured. Sites in the Hindmarsh catchment 

monitored specifically for pygmy perch (or suitability as a translocation site) were found to have 
common or climbing Galaxias and Congolli as well as brown trout at the Hindmarsh Falls site. 

Water quality data are presented in Appendix B.  
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Table 1. Total catch of native (plain) and invasive (grey) fish species at sites in the WMLR fish condition study. 
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Boat Harbour Boat Harbour Boat Harbour Gauge 5             

Callawonga Callawonga Callawonga Gauge             19 

Field River Field River Railway Tunnel  74       19     

Gawler North Para River Gomersal Rd Bridge      333     4 1  

  Yaldara      32  32 2  520 2  

Hindmarsh Hindmarsh River Hindmarsh Falls 2            5 
  Hindmarsh Gauge  636    1 5  36     

  Sawpit Rd 13             

  Wardle Bridge  4       6     

Inman BackValley Trib Robertson 1 1 37  113 106         

  Robertson 2  7  84 9         

  Robin 1    21 1         

  Robin 2  10  587 56         

 Inman River Glacier Rock  1       2   3  

  Inman Divine Gauge  50      10 2 3 1000 21  

 Sawpit Gully Walker              

Onkaparinga Aldgate Creek Mylor Bridge 60  346           

 Lenswood Ck Lenswood Gauge   718         1  

Patawalonga Brownhill Creek Brownhill Creek US   61           
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3.2. Site Health Assessment 

BCG scores for each site are reported in Tables 2.  

Table 2. BCG scores for the sites in the WMLR fish condition study (I = Historically documented, sensitive, long-lived, or 
regionally endemic taxa, II = Sensitive-Rare Taxa, III = Sensitive Common Taxa, V = Tolerant taxa, VI = Non-native or 
intentionally introduced taxa, VII = Organism and population condition, IX = Spatial and temporal extent of detrimental 
effects, X = Ecosystem connectivity). 

Catchment Watercourse Site_Name I II III V VI VII IX X Average 
Boat Harbour Boat Harbour Boat Harbour Gauge  4   1 4 1 2 2.3 

Callawonga Callawonga Callawonga Gauge  6 6  6  2 2 4.5 

Field River Field River Railway Tunnel  2 3 2 1 4 6 2 2.7 

Gawler North Para River Gomersal Rd Bridge  6 6 6 3 3 6 4 4.7 

  Yaldara  3 6 5 5 3 5 4 4.3 

Hindmarsh Hindmarsh River Hindmarsh Falls  3 6  5 6 2 3 3.9 

  Hindmarsh Gauge  3 1 5 1 4 2 2 2.5 

  Sawpit Rd  3 6  1 3 2 3 2.9 

  Wardle Bridge  2 1  1 6 5 3 2.9 

Inman BackValley Trib Robertson 1  2 1 6 1 4 5 3 3.0 

  Robertson 2  4 3 6 1 1 5 3 3.1 

  Robin 1  5 6 6 1 5 5 3 4.4 

  Robin 2  3 2 6 1 1 5 3 2.9 

 Inman River Glacier Rock  5 4 2 5 6 4 3 4.0 

  Inman Divine Gauge  4 3 2 5 5 5 3 3.8 

 Sawpit Gully Walker  6 6 2 1  5 5 4.2 

Onkaparinga Aldgate Creek Mylor Bridge 6 3 2 2 1 3 3 3 2.9 
 Lenswood Ck Lenswood Gauge   1  4 2 2 3 2.3 

Patawalonga Brownhill Creek Brownhill Creek US  6 3  1 5 6 4 4.2 

 

 

  



Schmarr, D.W. and Thwaites, L. (2020)     Fish monitoring across regional catchments of the Adelaide and Mount Lofty Ranges region 2019

  

15 

4. DISCUSSION 

4.1. VWASP sites 

4.1.1. Boat Harbour Gauge 

The VWASP site at Boat Harbour Creek has been sampled repeatedly since 2013. The fish population 

health score at the site was always in the good range for the BCG scale. Scores at the site declined 

slightly in the current sampling surveys due to the decreased abundance of climbing Galaxias. This 

coincided with a very large abundance of invasive marron at the site which appears to be steadily 

increasing since monitoring began at the site. The only other declines in climbing Galaxias coincided 

with the presence of brown trout at the site in 2013 and 2015. The presence of trout on that occasion 

coincided with the lowest abundance of climbing Galaxias at the site. Native yabbies are now absent at 

the site. While marron are not included in the fish population health score, their presence - along with 

brown trout - may be affecting the abundance of native species in the catchment. Repeat sampling of 

sites monitored in 2013 (as well as some additional sites) in the Boat Harbour Creek catchment should 
be conducted to determine the range of marron and brown trout and their effect on native species. 

 

4.1.2. Callawonga Gauge 

The Callawonga Creek VWASP site has been sampled repeatedly since 2013 and was consistently 

rated as a low intermediate BCG score (Table 3). This is due to the presence of brown trout and absence 

of native fish at the site. Populations of climbing Galaxias and common Galaxias have been sampled at 
other sites upstream and downstream of the current Callawonga Creek site in 2013 (Schmarr et al. 

2014), which further underlines the effect that brown trout may be having at this site. The current 

abundance and size structure of trout at the site suggest that the population is well established and self-

sustaining. Sampling has not been conducted at other sites in the catchment since 2013, so it is unclear 

whether trout have dispersed further since then. As the presence of invasive salmonids has been linked 

to reduced abundance and extinction of native species including Galaxias species (McDowall 2006), it 

is important to establish whether that is the case in this catchment. Additional sampling at sites 

throughout the catchment in future surveys would confirm the status of native species as well as assist 
with establishing the relationship between trout and native species. 
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4.1.3. Field River Railway Tunnel  

The Field River VWASP site continued to sustain a healthy fish population (Table 3). This result is 

surprising given the highly urbanised and altered habitat upstream of the site. The site is maintained by 

near-permanent baseflow and is in close proximity to the outlet into Hallett Cove. The fish population is 

dominated by diadromous species so it is likely that this small pocket of habitat is regularly replenished 

by fish from other catchments. This site continues to demonstrate the value of providing healthy coastal 

stream habitat and flow regime. Given the consistent BCG score at this site as well as the common 

species observed there, it is recommended that this site be monitored less frequently in future. 

4.1.4. Gomersal Road Bridge 

Gomersal Road Bridge is the site monitored in autumn as an alternative to the dry Tanunda Creek 

VWASP site. Since 2015, the site has consistently scored on the low-intermediate to poor range on the 

BCG (Table 3). Despite being the nearest permanent pool to the Tanunda Creek site, there were no 

records of mountain Galaxias at Gomersal Rd during 2015-2019 and the fish population there more 

resembled the fish population elsewhere in the North Para than Tanunda Creek. The site is a poor 

substitute for the Tanunda Creek site, and characteristic of the poor aquatic health of sites in the North 

Para (Schmarr et al 2014). The origin of the source population of mountain Galaxias at Tanunda Creek 

is unclear. Further surveys should be undertaken to identify the source so that appropriate management 

of the population may be determined.  

4.1.5. Yaldara  

The VWASP site at Yaldara consistently scored in the intermediate amber category of the BCG (Table 

3). The consistent scores at this site mostly derive from good long-term populations of native fish, 

contrasted by long-term populations of invasive species. A scouring flood associated with widespread 

regional rainfall in spring 2016 removed a large amount of built up sediment and emergent vegetation 

at this site (and in the river in general) and had an immediate impact on the native and invasive species 

present at the site. However, both native and invasive species returned to pre-flood levels and an 

additional invasive species emerged in European carp, which was present elsewhere in the catchment 

prior to the flood. No carp were captured in 2019, but several large dead fish were observed on the dry 

riverbed. The exceptionally dry weather conditions over summer and autumn had reduced the water 

level at the site to the lowest observed since VWASP monitoring began. The poor quality water (elevated 

salinity and turbidity, high algal load) remaining in the pools may have contributed to the carp deaths. 

Previous concerns about the long-term absence of common Galaxias remain, although two Congolli 

were captured there for the first time this year. Congoli in these catchments are reasonably uncommon 
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(see Schmarr et al. 2011, 2014. 2018) The presence of Congoli could possibly be linked to the changes 

observed to the local environment, which, similar to carp, may have resulted from catchment flooding 

facilitating the movement of individuals. The concerns about connectivity with downstream populations 

remain, and the effect of barriers to fish passage (such as the North Para flood retention dam) should 
be further investigated. 

4.1.6. Hindmarsh Gauge  

Besides the sites included in the southern pygmy perch part of this project, which are discussed below, 

only one site was sampled in the Hindmarsh catchment. This site is the VWASP site at Hindmarsh 

Gauge, which consistently scored in the good category for fish population health in the BCG (Table 3) 

due to the diverse fish population and absence of invasive species. It also had a rare South Australian 

record of dwarf flathead gudgeon. 

4.1.7. Glacier Rock 

Besides the sites included in the southern pygmy perch part of this project, which are discussed below, 

only two sites were sampled in the Inman catchment: the VWASP site at Glacier Rock and the Inman 

Divine Gauge. The exceptionally dry weather conditions over summer and autumn had reduced the 

water level at Glacier Rock to the lowest observed since VWASP monitoring began. As a result, the site 

was limited to a few remnant pools with very low fish abundance. As with previous surveys, this site 

consistently scored in the intermediate health range (Table 3). These scores were a result of low native 

fish diversity and abundance combined with high abundance and diversity of invasive species, which 
possibly reflect the degraded nature of habitat and flow in the Inman catchment. 

4.1.8. Inman Divine Gauge 

The site at Inman Divine Gauge consistently scored in the intermediate health range (Table 3). These 

scores were a result of good native fish diversity and abundance countered by high abundance and 

diversity of invasive species, which possibly reflect the poor recent flows in the Inman catchment. 

 

4.1.9. Mylor Bridge 

Mylor Bridge scored highly on the BCG (Table 3) due to large populations of climbing and mountain 

Galaxias and the absence of invasive species. Recent habitat rehabilitation at the site carried out by the 

landowner has improved the riparian vegetation through removal of deciduous invasive trees such as 

ash and willows. This has allowed the scouring of the creek bed back to bedrock, cobble and gravel, 
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replacing the homogenous root mat previously covering the creek bed. The change in habitat is a small 
but excellent example of riparian restoration. 

 

4.1.10. Lenswood Gauge 

Lenswood Gauge scored highly on the BCG on most occasions (Table 3) due to large populations of 

mountain Galaxias although the presence of a small number of invasive redfin perch at detracted slightly 

from the health of that site. Monitoring at the Lenswood site was not conducted in 2015 and early 2016, 

but previous sampling at the site for the GWAP project did not detect any redfin perch at this site 
(Maxwell et al. 2015). It cannot be ruled out that the extra connectivity enabled by flooding in spring 

2016 enabled redfin to colonise this site from populations down or upstream. Redfin now appear to be 

persisting at the site.  

 

4.1.11. Brownhill Creek US 

The prolonged hot and dry conditions had completely dried out the VWASP site at Brownhill Creek 

Caravan Park, so the only site monitored this year in the Patawalonga catchment was a substitute site 

approximately 1 km upstream. Nevertheless, this site harboured a similar fish population to that 

previously encountered at the regular VWASP site. The persistent population of mountain Galaxias with 

occasional climbing Galaxias presence, and the absence of invasive species in Brownhill Creek 

maintain these sites at a high intermediate BCG score (Table 3). 
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Table 3. Comparison of BCG scores over time.*sites compared with similar site nearby in catchment. 

Catchment Watercourse Site_Name 2019 
2015-
2017 

Average 
BCG 

2013 
BCG 

2011 
BCG 

Boat Harbour Boat Harbour Boat Harbour Gauge 2.3 1.8 2.6  

Callawonga Callawonga Callawonga Gauge 4.5 4.3 4.5  

Field River Field River Railway Tunnel 2.7 2.6  2.8 

Gawler North Para River Gomersal Rd Bridge 4.7 5.1   

  Yaldara 4.3 4.2 4.1 4.0 

Hindmarsh Hindmarsh River Hindmarsh Falls 3.9  3.0 1.7 

  Sawpit Road 2.9  2.9 2.0 
  Hindmarsh Gauge 2.5 2.4   

Inman BackValley Trib BackValley Gauge  3.4 3.4 4.5 
  *Robertsons & Robins 3.3    

 Inman River Glacier Rock 4.0 3.9 3.3 4.2 
  Inman Divine Gauge 3.8 4.0  4.0 

Onkaparinga Aldgate Creek Mylor Bridge 2.9 3.0   

 Lenswood Ck Lenswood Gauge 2.3 2.8 1.8  

Patawalonga Brownhill Creek DS Brownhill Caravan Park  3.6 4.3 4.4 
  *US Brownhill Creek 4.2  3.3 3.6 

 

4.2. Southern pygmy perch sites 

This part of the project sought to provide additional information on the distribution of southern pygmy 

perch populations to assist the current knowledge of its spatial distribution in the Southern Fleurieu 

Peninsula. In addition to the Back Valley sites, an extensive desktop and on-ground search was 

conducted in the Inman and Hindmarsh catchments. The objective of this search was to confirm that 

the range of southern pygmy perch was restricted to Back Valley and Boundy River, as well as identify 

other habitats suitable for translocating southern pygmy perch as an insurance policy for protecting this 

rare species.  

Previous sampling in Back Valley between 2011 and 2015 confirmed the presence of southern pygmy 

perch. These samples resulted in an intermediate fish population health rating on the BCG scale (Table 

3). However, since the surveys, limited access to the sampling locations on private land has restricted 

repeat surveys. As an effective alternative, alternate sites in Back Valley were sought to confirm the 

ongoing presence of pygmy perch in the catchment. These sites were found to have similar southern 

pygmy perch populations (in size and number?) to the previously sampled sites and had similar health 
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ratings. It remains critical that the current land management strategy to sustain the Back Valley Southern 

Pygmy Perch populations is maintained and assisted to support this population. Ongoing but less 

frequent monitoring should be secured in Back Valley and its tributaries to ensure predatory species 

such as invasive redfin or trout do not become established. This requires ongoing monitoring locations 

on the Inman River such as Inman Divine Gauge, Glacier Rock and the confluence of the Inman and 

Back Valley.  

Due to prolonged dry conditions, many reaches in the Inman and Hindmarsh catchments were 

completely dry. Additionally, permission to access sites on Boundy River was not granted by the 

landholder. The availability of sites in these catchments drove the selection of the four additional sites 

that were monitored. Three of these sites were in the Hindmarsh catchment, one in the Inman. Pygmy 

perch were not detected at the Hindmarsh sites, which had been monitored previously. These sites 

comprised similar native fish populations to those found in Back Valley, and conditions may be suitable 

for southern pygmy perch introduction.  

The site above Hindmarsh Falls previously had mountain and climbing Galaxias present in high 

abundance but brown trout are now present at the site, coinciding with the disappearance of mountain 

Galaxias and reduced abundance of climbing Galaxias. Presence of invasive salmonids has been linked 

to reduced abundance and extinction of native species including Galaxias species (McDowall 2006). 

Under the PIRSA trout management policy, trout are permitted to be stocked in the Hindmarsh 
catchment. This may affect the suitability of this catchment for southern pygmy perch introduction.  

The Walker site in Sawpit Gully (Inman catchment) did not have any fish present, it had high salinity 

(Appendix B) and only yabbies, shrimp and long-necked turtles were present there. The water level at 

this site was reportedly much lower than usual due to the prolonged dry period, but the salinity levels 
suggest that it may be unsuitable for southern pygmy perch introduction.  

With all of the sites monitored in the Inman and Hindmarsh catchments in 2019 (as well as previous 

surveys in the area), it appears that southern pygmy perch have a healthy population confined to the 

Back Valley tributary of Inman River. Previous surveys (pre 2019) identified another population in the 

Boundy River, although it has not been surveyed since 2012. Suitable alternative habitats for southern 

pygmy perch exist in both the Inman and Hindmarsh catchments. Southern pygmy perch appear to be 

absent from the Inman River main channel despite suitable habitat and it is likely that invasive fish 

species have displaced them from this habitat. It is unclear whether southern pygmy perch were ever 

present in the Hindmarsh catchment in the past, but suitable habitat exists there. Apart from brown trout 
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above Hindmarsh Falls, invasive species appear to be largely absent from this catchment making it a 
possible location for southern pygmy perch translocation. 

In light of the current southern pygmy perch population status, strategies for protecting this vulnerable 

population should be developed in collaboration with land owners. The population should be monitored 

infrequently to verify its status whilst minimising disturbance. And, given the availability of suitable 

translocation habitat, translocation strategies should be further investigated.  

 

4.3. Recommendations 

The recommendations stemming from this survey are: 

• Continue monitoring at long-term VWASP and other sites, however some modification to the 
frequency of monitoring at some sites may be required. The upcoming biological review will 
make recommendations about the long-term monitoring requirements.  

• Strategies for protecting the vulnerable population of southern pygmy perch should be 
developed collaboratively with land owners. Translocation strategies should be further 
investigated. The population should be monitored infrequently to verify its status whilst 
minimising disturbance. 

• All sites in Callawonga Creek catchment should be revisited to investigate the extent of trout 
and their relationship with native species. Other catchments where trout have been detected 
should also be surveyed. 

• An extensive survey in Boat Harbour creek should be conducted to determine the extent of 
invasive marron and their potential impact on climbing Galaxias.  
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6. APPENDIX A 
Designation of Attribute groups to known fish species used in the formulation of the Biological Condition 
Gradient (BCG) for WMLR sites. Exotic and translocated species are listed in red. Where natural and introduced 
populations exist, both red and black listings are shown. Note estuarine specialist species are not considered. 

Scientific Name Common Name Code 
Attribute (I 
– VI) 

Notes 

Ambassis  agassizii Glassfish Amb aga 1 Anecdotally documented 

Anguilla australis Shortfinned eel Ang aus 1 Diadromous, Rare, historically rare, possible 

range extension, life history sensitivities 

Gadopsis marmoratus River blackfish Gad mar 1 Anecdotally documented 

Galaxias brevipinnis Climbing Galaxias Gal bre 2 Diadromous, Sensitive and rare, cooler 

reaches, life history sensitivities 

Galaxias maculatus Common Galaxias Gal mac 3 Diadromous, Tolerant to salinity, common in 

downstream reaches, rare in upland reaches 

Galaxias olidus Mountain Galaxias Gal oli 3 Sensitive to WQ and predation, common 

Geotria australis Pouched lamprey Geo aus 1 Diadromous, Historically common, now rare 

Hypseleotris spp. Carp gudgeon species Hyp spp/ 

Hyp spp 

6 (*5) Murray Darling translocation, biological 

pollution, *considered endemic in the Finniss 

River 

Melanotaenia fluviatilis Rainbowfish Mel flu/ Mel 

flu 

6 (*5) Murray Darling translocation, biological 

pollution, *considered endemic in the 

Hindmarsh River 

Mogurnda adspersa Purple-spotted gudgeon Mog ads 1 Historically documented, ?regionally extinct 

Mordacia mordax Short-headed lamprey Mor mor 1 Diadromous, Historically common, now rare 

Philypnodon grandiceps Flathead gudgeon Phi gra 5 Tolerant to wide range of impacts including low 

flow, WQ 

Philypnodon maculatus  Dwarf flathead gudgeon Phi mac 5 In the Onkaparinga and Torrens it is unclear if 

this species is endemic or a River Murray 

translocation 

Pseudaphritis urvillii Congolli Pse urv 2 Diadromous, more commonly found in coastal 

reaches 

Pseudogobius olorum Western bluespot goby Pse olo 2 Amphidromous, sensitive to disturbance, 

sensitivities not well documented, reliance on 

rocky interstices, rare 

Tandanus tandanus Eel-tailed catfish Tan tan 6 Murray Darling translocation, biological 

pollution, but protected 

Perca fluviatilis Redfin perch Per flu 6 Intentionally introduced taxa 

Gambusia holbrook i Mosquitofish Gam hol 6 Intentionally introduced taxa 

Phalloceros 

caudimaculatus 

Speckled livebearer Pha cau 6 Intentionally introduced taxa 

Cyprinus carpio European carp Cyp car 6 Intentionally introduced taxa 

Carassis auratus Goldfish Car aur 6 Intentionally introduced taxa 

Oncorhynchus myk iss Rainbow trout Onc myk 6 Intentionally introduced taxa 
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Scientific Name Common Name Code 
Attribute (I 
– VI) 

Notes 

Salmo trutta Brown trout Sal tru 6 Intentionally introduced taxa 

Tinca tinca Tench Tin tin 6 Intentionally introduced taxa, not necessarily 

harmful to native fishes 
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Descriptions of the 10 Attributes that distinguish the six Tiers of the biological condition gradient (BCG) modified 
for fish community assessment.  

BCG Tier Description 

Attribute I Historically documented, sensitive, long-lived, or regionally endemic taxa (Species with 
unpredictable occurrence are only scored if historical records exist for locality). 

Tier 1   Present  

Tier 2 Absent but known at the site (within the last 5 sampling events) 

Tier 3 Absent but recolonisation possible 

Tier 4 Absent due to global extinction 

Tier 5 Absent due to regional extirpation 

Tier 6 Absent 

  

Attribute II Sensitive-Rare Taxa (Species with unpredictable occurrence are only scored if a historical 
record exist for locality). 

Tier 1 As predicted for natural occurrence, with at most minor changes from natural densities. 

Tier 2 Virtually all are maintained with some changes in densities 

Tier 3 Some loss, with replacement by functionally equivalent sensitive-common taxa 

Tier 4 Present but markedly diminished 

Tier 5 Absent from catchment but likely to occur due to the presence of suitable habitats (supported by 

recent observation, anecdotal or otherwise from the catchment) 

Tier 6 Absent 

 

 

 

Attribute III Sensitive Common Taxa 

Tier 1 As predicted for natural occurrence, with at most minor changes from natural densities 

Tier 2 Present with minor changes in expected density 

Tier 3 Common in the catchment but much lower density than expected 

Tier 4 Present with reproducing populations maintained; some replacement by functionally equivalent taxa 



Schmarr, D.W. and Thwaites, L. (2020)     Fish monitoring across regional catchments of the Adelaide and Mount Lofty Ranges region 2019

  

27 

BCG Tier Description 

Tier 5 Markedly diminished 

Tier 6 Absent 

  

Attribute IV Taxa of intermediate tolerance  

 (No WMLR Fish species were assigned to Attribute 4, wording preserved from Davies and 

Jackson, 2006) 

Tier 1 As predicted for natural occurrence, with at most minor changes from natural densities 

Tier 2 As naturally present with slight increases in abundance  

Tier 3 Often evident increases in abundance 

Tier 4 Common and often abundant; common abundance may be greater than sensitive-common taxa 

Tier 5 Often exhibit excessive dominance 

Tier 6 May occur in extremely high or extremely low densities; richness of all taxa is low  

  

Attribute V Tolerant taxa 

Tier 1 As predicted for natural occurrence, with at most minor changes from natural densities 

Tier 2 Present with a slight increase or decrease in expected abundance. 

Tier 3 May be common in catchment, but locally are either absent or do not exhibit significant dominance 

Tier 4 May be common in catchment, but do not exhibit significant dominance 

Tier 5 Common in catchment and exhibit significant dominance 

Tier 6 Comprise the majority of the assemblage with very high densities. 

  

Attribute VI Nonnative or intentionally introduced taxa 

Tier 1   Nonnative taxa not present 

Tier 2 Nonnative taxa may be present, but occurrence has a non-detrimental effect on native taxa 

Tier 3 Sensitive introduced taxa dominate assemblage 

Tier 4 Diversity of non-native taxa dominate assemblage 
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BCG Tier Description 

Tier 5 Fish assemblage is dominated by tolerant nonnative fish(es) 

Tier 6 Nonnative fishes are the only representatives of the fish taxa 

  

Attribute VII Organism and population condition (disease, congenital abnormalities, reproduction) 

Tier 1   Anomalies not observed, multiple age classes apparent 

Tier 2 Any anomalies consistent with naturally occurring incidences and characteristics, multiple age 

classes apparent 

Tier 3 Anomalies are infrequent 

Tier 4 Biomass reduced or anomalies common  

Tier 5 Biomass reduced and anomalies widespread 

Tier 6 Long-lived taxa may be absent; biomass reduced; anomalies widespread and serious; minimal 

reproduction except for extremely tolerant groups. 

  

Attribute VIII Ecosystem functions 

 This Tier is not utilised in the current approach. It has been retained to allow future integration 

of limnological data. 

Tier 1   All are maintained within a range of natural variability 

Tier 2 All are maintained within a range of natural variability 

Tier 3 Virtually all are maintained through functionally redundant system Attributes; minimal increase in 

export except in high storm flows  

Tier 4 Virtually all are maintained through functionally redundant system Attributes, although there is 

evidence of loss of efficiency (eg increased export or increased import) 

Tier 5 Apparent loss of some ecosystem functions manifested as increased export or increased import of 

some resources and, changes in energy exchange rates (eg P/R, decomposition) 

Tier 6 Most functions show extensive and persistent interruption 

  

Attribute IX  Spatial and temporal extent of detrimental effects 

Tier 1   Not applicable. Natural disturbance regime is maintained 



Schmarr, D.W. and Thwaites, L. (2020)     Fish monitoring across regional catchments of the Adelaide and Mount Lofty Ranges region 2019

  

29 

BCG Tier Description 

Tier 2 Limited to small pockets and short durations 

Tier 3 Limited to reach scale and/or limited to within a season 

Tier 4 Mild detrimental effects may be detectable beyond the reach scale and may include more than one 

season 

Tier 5 Detrimental effects extend far beyond reach scale leaving only a few islands of adequate conditions;  

effect extends across multiple seasons. 

Tier 6 Detrimental effects may eliminate all refugia and colonisation sources within the catchment and affec t  

multiple seasons. 

  

Attribute X Ecosystem Connectivity  

Tier 1   No alteration to natural connectivity patterns in space or time 

Tier 2 System is fully connected at least annually (longitudinally, laterally and vertically) 

Tier 3 Slight loss of connectivity but there are adequate local colonisation sources 

Tier 4 Some loss of connectivity but colonisation sources exist within the catchment 

Tier 5 Significant loss of ecosystem connectivity is evident. Recolonisation sources do not exist for some 

species  

Tier 6 Complete loss of connectivity lowers reproductive success of most groups. Frequent failures in 

reproduction and recruitment. 
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7. APPENDIX B
Water Quality values for sites monitored in the WMLR fish condition study in April 2019. Temperature, salinity, pH and 
turbidity values are for surface measurements. Dissolved Oxygen is the maximum and minimum values recorded in the 
profile. 

Catchment Watercourse Site 
Temperature 

(oC) 
Salinity 

(ppt) pH 
Turbidity 

(NTU) 

Dissolved 
Oxygen 

Min 
(mg/L) 

Dissolved 
Oxygen 

Max 
(mg/L) 

Boat 
Harbour 

Boat Harbour Boat Harbour 
Gauge 

11.57 0.2 7.49 18.5 7.28 7.28 

Callawonga Callawonga Callawonga 
Gauge 

12.14 0.5 7.49 7.1 9.17 9.17 

Field River Field River Railway 
Tunnel 

14.79 1.6 7.64 36.8 5.74 7.78 

Gawler North Para 
River 

Gomersal Rd 
Bridge 

18.32 3.2 6.66 4.1 3.96 5.33 
 

Yaldara 19.61 6.4 8.05 160 4.44 7.68 

Hindmarsh Hindmarsh 
River 

Hindmarsh 
Falls 

17.89 0.8 7.5 6.9 5.14 5.14 
 

Hindmarsh 
Gauge 

13.86 2.9 7.08 8.2 2.81 3.44 

Sawpit Rd 19.32 0.7 7.43 7.7 5.32 5.32 

Wardle Bridge 

Inman BackValley 
Trib 

Robertson 1 17.39 2.8 6.81 52.2 5.05 5.05 
 

Robertson 2 17.31 2.4 6.92 7.1 0.61 3.15 

Robin 1 

Robin 2 16.14 1.8 6.98 32 3.46 4.79 

Inman River Glacier Rock 10.62 1.7 7.18 18.6 2.98 3.38 

Inman Divine 
Gauge 

16.27 3 7.38 6.5 5.25 6.27 

Sawpit Gully Walker 22.35 15.9 8.39 116 9.19 9.19 

Onkaparinga Aldgate 
Creek 

Mylor Bridge 16.27 0.2 7.43 23.5 7.84 7.84 

Lenswood Ck Lenswood 
Gauge 

14.26 0.6 7.15 21.5 2.84 3.38 

Patawalonga Brownhill 
Creek 

Brownhill 
Creek US 

14.78 0.4 7.56 7.4 4.57 6.18 
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