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1.1 Background 

Aquatica Environmental was engaged by Ecocentric Environmental Consulting (Ecocentric) on behalf of 

Development Victoria (DV) to undertake targeted Dwarf Galaxias (Galaxiella pusilla) and aquatic fauna survey at the 

site of proposed wetland development  located at 609-619 and 621 Burwood Highway, Knoxfield (the site). 

DV have been working through permits and approvals for the development and subdivision of the former 

Department of Environment, Land, Water and Planning (DELWP) research site.  Development of the site will include 

the decommissioning of a disused irrigation dam (Figure 1) and the construction of three new waterbodies including 

one habitat and two sediment and stormwater treatment wetlands.    

Ecocentric’s ecological assessment (Ecocentric 2021) concluded that Dwarf Galaxias were a ‘low’ likelihood of 

occurrence on the site.  There are aspects of Dwarf Galaxias habitat present, however, the dam is not the habitat 

type the species is typically associated with, there is a lack of direct connectivity to other waterways and habitat that 

would have facilitated the inbound migration of the species into the dam and there is a lack of nearby/recent 

records.   

However, the potential presence of the species has not been completely eliminated and if resident may require 

species-specific consideration with regards to planning, permits, approvals and wetland design.  Accordingly, it was 

deemed prudent that a survey for the species be undertaken to provide a further line of evidence and confidence in 

the assessment of the species’ potential presence in the dam.  

In pre-survey planning discussions with Ecocentric and DV it was agreed that while undertaking targeted Dwarf 

Galaxias survey there was an opportunity to survey the range of aquatic fauna present in the dam to further inform 

the project on the potential aquatic values and assist with project planning and approvals.   

1.2 Objectives 

In accordance with the may similar aquatic fauna and targeted Dwarf Galaxias surveys we have undertaken the 

primary aims of the survey were to: 

•  Determine the likelihood of Dwarf Galaxias being present in the dam, and if present, determine the size of 

the population; 

•  Determine the range of other aquatic fauna that is present in the dam; 

•  Explore the potential implications for the project based on the findings of the survey; and 

•  Provide recommendations for ‘next steps’ (if required). 

1.3 Project Area 

The project area for this assessment was the existing dam only (Figure 1). 

Two rounds of physical sampling was undertaken in the dam along the wetted wadeable perimeter. 

Three rounds of environmental deoxyribonucleic acid (eDNA) sampling for Dwarf Galaxias was also undertaken in 

the dam (two sites) plus an additional two sites on Blind Creek and one at a Dwarf Galaxias refence site in Narre 

Warren. 

The study area for the desktop review included the dam plus a 10 kilometre search radius. 

1.4 Assumptions and Limitations 

This assessments have been undertaken to provide an overview of aquatic biodiversity values within the project 

area.  The assessment methods, effort, combined with information available from other sources, is considered 

suitable to assess the overall aquatic biodiversity values of the site.  
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2.1 Desktop Review 

In order to gain an understanding of the aquatic biodiversity values of the dam (i.e. aquatic flora and fauna species, 

communities and their habitats) Aquatica Environmental undertook a desktop review of the project area, plus a 

5 km search buffer to cater for more mobile species (the study area).  The desktop review included a review of the 

following sources of information: 

• The Commonwealth Department of Environment’s Protected Matters Search Tool (PMST) for aquatica 

matters of national environmental significance (MNES) using a 10 kilometre search radius on the dam 

(DAWE 2021);  

• DELWP's Victorian Biodiversity Atlas (VBA) for aquatic fauna using a 10 kilometre search radius on the dam 

(DELWP 2021); 

• The site’s Wetland Development Area Ecological Assessment (Eccentric 2021). 

2.2 Aquatica Fauna and Dwarf Galaxias Survey 

Aquatica Environmental undertook two, two-day catch and release surveys for aquatic fauna and Dwarf Galaxias in 

wadeable aquatic habitat at the dam.  Active sampling was be undertaken during daylight hours, with passive nets 

and traps set overnight. 

The surveys included Dwarf Galaxias-specific survey methods in accordance with the Survey Guidelines for 

Australia’s Threatened Fish (DSEWPaC 2004) and Biodiversity Precinct Structure Planning Kit (DSE 2010) including: 

• Hand-held dip-netting, sampling for adult fish in and around areas of suitable habitat;  

• Bait-traps set overnight and baited with phosphorescent baits (i.e. glowsticks); and 

• Fyke nets set overnight (first round of sampling only). 

The surveys commenced with a reconnaissance of the dam to determine where potential aquatic fauna and Dwarf 

Galaxias habitat occurs that would warranty surveying.  Where suitable habitat was identified the range of 

permitted survey methods were deployed including hand-held dip-net, bait traps and fyke nets.  Entry screens 

(50mm) were added to the fyke nets to prevent larger fauna, such as turtles and waterbirds, from entering and 

becoming trapped.  Backpack electrofishing was also initially proposed, however, due to the presence of many 

waterbirds, was deemed inappropriate. 

The surveys were undertaken in accordance with the following approvals and permits held by Aquatica 

Environmental: 

• DEDJTR
1
 Wildlife and Small Institutions Animal Ethics Committee (WSIAEC approval No. 11.18); 

• Scientific Procedures Fieldwork Licence (No. SPFL20394); 

• Fisheries Act 1995 General Research permit (No. RP1312); 

• Flora and Fauna Guarantee Act 1988 permit to take protected fish (No. 10010108); and  

• Wildlife Act 1975 research permit (No. 10010109).   

 

1 Department of Economic Development, Jobs, Transport and Resources 
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2.3 eDNA Sampling 

Three rounds of eDNA sampling, specifically targeting Dwarf Galaxias, were also undertaken to determine the 

potential presence/absence of the species in the dam and provide a further line of evidence to the physical survey 

results.   

EnviroDNA’s eDNA test kits were used for a total of 28 samples collected in pairs from five locations (Figure 1), 

including: 

• 2x sites in the irrigation dam collected at the northeast corner near a drain inlet and centre of the southern 

bank; 

• 1x site in Blind Creek collected just upstream of the irrigation dam discharge point; 

• 1x site in Blind Creek, downstream of the site at the approximate location of historical Dwarf Galaxias 

records; and 

• 1x site at one of Aquatica Environmental’s long-term Dwarf Galaxias monitoring sites to act as control 

samples (e.g. Dwarf Galaxias known to be currently present in good numbers) (NB: This site was only 

sampled twice). 

At each location and for each sample, water was drawn from the waterway into the supplied eDNA filter using the 

supplied sterile gloves, filter and syringe.  Table 1 details the locations of each sample pair. 

Following sample collection, the samples were stored on ice and delivered to the laboratory for analysis the 

following morning.  EnviroDNA were also engaged to undertake the third round of eDNA sampling in order to 

maintain a direct chain-of-custody with the laboratory and thereby limit (eliminate) the possibility of sample errors. 

In the laboratory DNA was extracted from the samples using a commercially available DNA extraction kit (Qiagen 

DNeasy Blood and Tissue Kit).  Real-time quantitative Polymerase Chain Reaction (qPCR) assays were used to amplify 

the target DNA of the species (Dwarf Galaxias), using species-specific markers targeting a small region of the 

mitochondrial DNA.  The lab also elected to run probes for two different mitochondrial gene regions of the DNA to 

compare the sensitivity between the two probes, but therefore offing further confidence in the findings.  These 

markers were previously developed and assessed for specificity and sensitivity by EnviroDNA.  Assays were also 

performed in triplicate on each sample.  Negative controls were included for the DNA extraction and qPCR steps. 

Table 1  Survey site locations 

Site 
Code 

Waterway Coordinates (Lat, Long) Location 

DV1 Irrigation Dam -37.870563, 145.256767 South east corner of dam, near the primary 
inlet drain. 

DV2 -37.869860, 145.255275 
 

Central southern edge of dam 

DV3 Blind Creek -37.868549, 145.257883 Blind Creek approximately 50 metres 
downstream of Bond Street (upstream of 
dam discharge) 

DV4 Blind Creek -37.872109, 145.224908 
 

Blind Creek @ Timothy Drive bridge 
(location of historical records) 

DV5 Roadside drain -38.037203, 145.301958 
 

Centre Road eastern roadside drain near 
Melbourne Water wetland (control site 
with known resident population) 
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Figure 1 Survey locations 
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3.1 Desktop Review 

The desktop review returned 61 aquatic fauna species as either occurring, potentially occurring or potentially having 

habitat within 10 kilometres of the project area including 27 fish, 17 amphibians, two aquatic mammals, 12 aquatic 

invertebrates and three aquatic reptiles (Appendix A).  All of the amphibian, mammal, invertebrate and reptile 

species were native/indigenous species, whereas the fish consisted of 17 native and ten introduced species, of 

which two are listed as a ‘noxious aquatic species’ under the Victorian Fisheries Act 1995 (European Carp Carpio 
Cyprinus and Mosquitofish Gambusia holbrooki). 

Within the results were 14 state and/or commonwealth protected species including five fish, three invertebrates, 

three amphibians, one mammal and two reptiles.  These species are detailed below with a high level assessment of 

their likelihood to occur in the dam: 

Fish 

• Australian Grayling (Prototroctes maraena) – EPBC Act Vulnerable and FFG Act listed, no records, no 

suitable habitat, highly unlikely to occur. 

• Dwarf Galaxias (Galaxiella pusilla) –  EPBC Act Vulnerable and FFG Act listed, recorded in Blind Creek, 

marginal habitat in dam, likely occurs (see eDNA results Section 3.4). 

• Macquarie Perch (Macquaria australasica) – FFG Act listed, 3 pre-1940 historical records, unlikely to occur 

unless deliberately stocked into dam. 

• Murray Cod (Maccullochella peelii) – EPBC Act Vulnerable and FFG Act listed, 2 pre-1923 historical records, 

unlikely to occur unless deliberately stocked into dam. 

• Yarra Pygmy Perch (Nannoperca obscura) – EPBC and FFG Act listed, no records, unlikely to occur. 

Invertebrates 

• Dandenong Burrowing Crayfish (Engaeus urostrictus) – FFG Act listed, 10 records to 2019 but not related to 

Blind Creek or the dam, unlikely to occur. 

• Foothill Burrowing Crayfish (Engaeus victoriensis) – FFG act listed, 12 records to 2011 but not related to 

Blind Creek or the dam, unlikely to occur. 

• Tubercle Burrowing Crayfish (Engaeus tuberculatus) – FFG act listed, 10 records to 2019 but not related to 

Blind Creek or the dam, unlikely to occur. 

Amphibians 

• Brown Toadlet (Pseudophryne bibronii) – FFG Act listed, single historical record from 1980, no evidence of 

presence; 

• Growling Grass Frog (Litoria raniformis) – EPBC and FFG Act listed, 8 historical records to 2012 but 

unrelated to project area/Blind Creek, no evidence of presence; 

• Southern Toadlet (Pseudophryne semimarmorata) – FFG Act listed, 41 records to as recent as 2021, but 

unrelated to project area and Blind Creek, no evidence of presence; 

Mammals 

• Platypus (Ornithorhynchus anatinus) – FFG Act listed, 79 records to 2015 but unrelated to project 

area/Blind Creek, unlikely to occur. 

Reptiles 

• Broad-shelled Turtle (Chelodina expansa) – FFG Act listed, 2 records from 2012 nearby at Lakewood so 

plausibly could occur. 
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• Murray River Turtle (Emydura macquarii) – FFG Act listed, records unrelated to project area and Blind 

Creek, unlikely to occur. 

The VBA returned four Dwarf Galaxias record locations approximately 2 kilometres downstream of the dam and 

associated most with off-stream water bodies near Blind Creek.  The most recent two records, from 1995 and 1997, 

were in off-stream dams and wetlands.  The other two were earlier, 1989 and 1990, from within Blind Creek.  There 

are also numerous VBA records of field surveys having been undertaken in Blind Creek since those dates, none of 

which detected Dwarf Galaxias.  It is also understood that Melbourne Water have no additional recent records or 

information on Dwarf Galaxias in Blind Creek, with the exception of a circa 2010 record of the species in a dam near 

the confluence with Dandenong Creek (Coleman, R. 2021. pers com, 7 September). 

3.2 Dam Habitat 

Dam habitat was assessed on the first day of each of the two surveys including the 4
th

 August and 9
th

 December 

2021. 

Aquatic habitat in the dam consisted of the large open water body with a firm clay and sediment base (where able 

to be waded) and a monoculture of Eel Grass (Vallisnera australis).  The southern and eastern perimeter of the dam 

had a wide floating mat of Eel Grass fronds that had likely been dislodged by waterbirds (Photo 1a).  The floating 

mat appears to move around the dam depending on the wind direction. 

Emergent habitat was limited to the very edge of the dam consisting of steep and undercut banks, several patches 

of Knotweed (Persicaria sp.) and Cumbungi (Typha sp.), overhanging grasses, weeds and a small number of 

shrubs/trees (Photo 1b).   

3.3 Dwarf Galaxias and Aquatic Fauna Survey  

Two surveys were undertaken on the 4
th

 and the August and 9
th

 and 10
th

 December 2021.  Active dip-netting was 

undertaken where wadeable along the southern, eastern and north-eastern dam perimeter (Figure 1).  The 

southwestern, western and northwestern perimeters were avoided due to a combination of deep water, steep 

banks, less preferential Dwarf Galaxias habitat and the presence of waterbirds.  Fyke nets and bait traps were set on 

the first afternoon, left in situ overnight and retrieved the following morning.  Table 2 identifies site survey dates 

and methods deployed. 

Table 2  Survey method details 

Site 
Code 

Waterway Method 

4th & 5th August 2021 
DV1 Irrigation Dam Dip-netting margins (approx. 270m) 

Bait traps (x12) 
Fyke nets (x4) 
eDNA 

DV2 

DV3 Blind Creek Not sampled 
DV4 Not sampled 
DV5 Roadside drain Dip-net 
9th & 10th December 2021 
DV1 Irrigation Dam Dip-netting margins (approx. 270m) 

Bait traps (x12) DV2 
DV3 Blind Creek Not sampled 
DV4 Not sampled 
DV5 Roadside drain Not sampled 

 

The following common aquatic fauna species were recorded across the two surveys: 

• Eastern Short-fin Eel (Anguilla australis): approximately 20 medium to large adults 
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• Goldfish (Carassius auratus): 1 juvenile 

• Freshwater Shrimp (Paratya australiensis): 10s 

• Other common freshwater invertebrates including Damselfly larvae (suborder Zygoptera) and Boatmen 

(family Corixidae): 10s to 100s 

No Dwarf Galaxias or other significant aquatic fauna species were recorded in the dame or Blind Creek during the 

surveys.  Dwarf Galaxias were recorded at the control site 9DV5) during both surveys. 

a  b  
Photo 1 Floating Eel Gras Fronds (a) and fingering Persicaria and overhanging grasses and weeds (b) 
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a  b  
Photo 2 Short-finned Eel and freshwater shrimp (a) and Goldfish (b) 

3.4 eDNA Sampling 

Three rounds of eDNA sampling were undertaken on the mornings of 16
th

 August and 9
th

 December 2021 by 

Aquatica, with a third independent round undertaken at the same locations by EnviroDNA on the 5
th

 January 2022.  

Sampling was undertaken at the five survey locations, including two within the dam, as detailed in Table 3 and 

Figure 1. 

The EnviroDNA analysis and reports are provided as attachment A and summarised below in Table 3. 

Table 3  eDNA analysis results 

Site 
Code 

Waterway Sample 
Code (2x 
samples per 
site) 

Sample 
Score (3x 
replicates 
per sample) 

Total Site 
Score2 

Test Results for Dwarf 
Galaxias Present (Positive 
= species DNA present) 

4th August 2021 
DV1 Irrigation Dam DV1.1 3/3 5/6 Positive 

DV1.2 2/3 
DV2 DV2.1 2/3 4/6 Positive 

DV2.2 2/3 
DV3 Blind Creek DV3.1 2/3 3/6 Positive 

DV3.2 1/3 
DV4 DV4.1 3/3 6/6 Positive 

 

2 A score of 2/6 or great is considered as the DNA is positive or ‘present’ 
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Site 
Code 

Waterway Sample 
Code (2x 
samples per 
site) 

Sample 
Score (3x 
replicates 
per sample) 

Total Site 
Score2 

Test Results for Dwarf 
Galaxias Present (Positive 
= species DNA present) 

DV4.2 3/3 
DV5 Roadside drain 

(reference site) 
DV5.1 3/3 6/6 Positive 
DV5.2 3/3 

9th December 2021 
DV1 Irrigation Dam DV1.1 0/3 0/6 Negative 

DV1.2 0/3 
DV2 DV2.1 0/3 0/6 Negative 

DV2.2 0/3 
DV3 Blind Creek DV3.1 0/3 0/6 Negative 

DV3.2 0/3 
DV4 DV4.1 0/3 0/6 Negative 

DV4.2 0/3 
DV5 Roadside drain 

(reference site) 
Not sampled 

5th January 20223 
DV1 Irrigation Dam DV1.1 0/3 0/6 Negative 

DV1.2 0/3 
DV2 DV2.1 0/3 0/6 Negative 

DV2.2 0/3 
DV3 Blind Creek DV3.1 0/3 0/6 Negative 

DV3.2 0/3 
DV4 DV4.1 0/3 0/6 Negative 

DV4.2 0/3 
DV5 Roadside drain 

(reference site) 
DV5.1 3/3 6/6 Positive 
DV5.2 3/3 

The results of the first round eDNA samples analysis returned as ‘positive’ for the presence of Dwarf Galaxias DNA at 

all five sampling sites.  However, this is contrasted with no Dwarf Galaxias being detected during the aquatic survey.   

The eDNA result, Dwarf Galaxias ‘present’, was considered to be incongruous with the site survey result, with Dwarf 

Galaxias not detected and the habitat considered sub-optimal.  It was therefore determined, in consultation with 

species’ specialists from Melbourne Water and DELWP (Coleman, R. and Raadik, T. 2021. Pers Comm. 16 September 

and 20 October) that a second round of sampling be undertaken to provide further evidence of possible Dwarf 

Galaxias presence, and if present, the population size and dynamics.   

The results of the second round eDNA samples analysis returned as ‘negative’ for the presence of Dwarf Galaxias 

DNA at the four dam and Blind Creek sampling sites (noting the control site was not sampled).  Again, no Dwarf 

Galaxias were detected during the aquatic survey 

Due to the inconsistent eDNA results, it was determined, in consultation with EnviroDNA, that a third round of eDNA 

sampling should be undertaken to resolve the incongruous nature of the first and second eDNA results.  EnviroDNA 

were engaged to undertake the third round of eDNA sampling themselves, independent of Aquatica, and in order to 

maintain a direct chain-of-custody with the laboratory thereby limiting the potential for sampling errors.  EnviroDNA 

conducted independent surveys at all five sample locations using the same sample and laboratory assessment 

 

3 The refence site sample (DV5) was taken on 23rd January as the incorrect location was sampled during the 5th January sampling. 
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methodologies.  The results of the third round of survey again returned as ‘negative’ for the presence of Dwarf 

Galaxias DNA at the four dam and Blind Creek sampling sites and ‘positive’ for their presence at the control site.   

The results of the second and third rounds of eDNA sampling suggest that the first round of sampling results were 

anomalous for Site DV1-DV4.  The reason for the anomalous results is unclear, as the sampling protocols were 

strictly adhered to during all three rounds of sampling.  However, the most reasonable explanation is that 

inadvertent sample contamination occurred to the sampling equipment, samples or analysis during the first round 

of sampling.  
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 SIGNIFICANT IMPACT ASSESSMENT 
Although a Dwarf Galaxia population is unlikely present within the dam, as Dwarf Galaxias is identified as a 

Vulnerable species under the EPBC Act, it was considered precautionary that a ‘self-assessment’ against the 

EPBC Act ‘Matters of National Environmental Significance - Significant Impact Guidelines 1.1’ (DEWHA 2013) be 

undertaken.  The results of this self-assessment process are used as a guide for referral requirements to the 

Commonwealth’s DAWE under the EPBC Act. 

This assessment was undertaken based on the assumption that Dwarf Galaxias was ‘possibly’ present the dam 

but in very low abundance and with sub-optimal habitat and in consideration of DV’s proposal for the site.   

Criteria - An action is likely to have a 
significant impact on a Vulnerable 
species if there is a real chance or 
possibility that 
it will: 

Risk(s) to MNES without mitigation measures Likelihood of 
significant impact 
(mitigation 
measures 
implemented) 

lead to a long-term decrease in the size 
of an important population* of a 
species 
An ‘important population’ is a 
population that is necessary for a 
species’ long-term survival and 
recovery. This may include populations 
identified as such in recovery plans, 
and/or that are:  

• key source populations either 
for breeding or dispersal  

• populations that are 
necessary for maintaining 
genetic diversity, and/or  

• populations that are near the 
limit of the species range.  

If present a DG population within the dam would 
not be considered an important population as it is 
isolated and not directly connected to Blind 
Creek* and, if present, would likely be in very low 
abundance (as identified above). 
 
* The National Recovery Plan (Saddlier et. al. 2010) 
makes no mention of Blind or Dandenong Creek 
regarding any population.  The FFG Act species 
Action Statement  (DELWP 2015) does mention 
Dandenong Creek (including Blind Creek) as an 
‘important population’.  However if it was present 
(unlikely) a Blind Creek population would likely be 
considered important. 

UNLIKELY 
Not a significant 
impact 

reduce the area of occupancy of an 
important population 

Unlikely an important population and the total 
habitat area proposed to be created will be at 
least equivalent to the existing dam and 
potentially of higher quality for the species. 

UNLIKELY 
Not a significant 
impact 

fragment an existing important 
population into two or more 
populations 

Decommissioning of the dam will not lead to 
fragmentation of any potential Blind/Dandenong 
Creek populations as the dam is a disconnected 
watery body. 
If Dwarf Galaxias were encountered in the dam 
they would relocated to the open water wetland 
where they can be managed as a single 
population. 

UNLIKELY 
Not a significant 
impact 

adversely affect habitat critical to the 
survival of a species 

Habitat within the dam is sub-optimal for 
supporting a population and would not be 
considered ‘critical to the survival of the species’.  

UNLIKELY 
Not a significant 
impact 

disrupt the breeding cycle of an 
important population 

Unlikely an important population, however if 
present, any dam decommissioning work and 
relocation program will be timed to ensure that it 
is outside of the species’ key breeding period. 

UNLIKELY 
Not a significant 
impact 

modify, destroy, remove or isolate or 
decrease the availability or quality of 
habitat to the extent that the species is 
likely to decline 

Habitat within the dam is sub-optimal and it is 
highly unlikely its removal would result in the likely 
decline of the species, if present.  

UNLIKELY 
Not a significant 
impact 
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Criteria - An action is likely to have a 
significant impact on a Vulnerable 
species if there is a real chance or 
possibility that 
it will: 

Risk(s) to MNES without mitigation measures Likelihood of 
significant impact 
(mitigation 
measures 
implemented) 

result in invasive species that are 
harmful to a vulnerable species 
becoming established in the vulnerable 
species’ habitat 

The open water wetland will be filled with pest-
free water from the sediment pond and where 
practicable pest species controls will be in place 
(e.g. such as for goldfish which we know are 
present within the dam). 
If necessary, signage can be used to limit the risk 
associated with the public releasing feral species 
into the open water wetland. 

UNLIKELY 
Not a significant 
impact 

introduce disease that may cause the 
species to decline 

There are no currently know Dwarf Galaxias-
specific disease of concern, however, a threatened 
species management plan will set out procedures 
to ensure that other disease risk, such as chytrid 
fungus, is minimised. 

UNLIKELY 
Not a significant 
impact 

interfere with the recovery of the 
species 

The open water wetland habitat area is considered 
likely, through provision of improved habitat 
values, to aid the recovery and improve the long-
term viability of any Dwarf Galaxias that may be 
present at the site. 

UNLIKELY 
Not a significant 
impact 
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 CONCULSION AND RECOMMENDATIONS 
Overall and on the sum of the evidence, it appears that Dwarf Galaxias are unlikely present in the dam 

based on the following key evidence: 

• There were no historical records of the species in the dam. 

• There were no recent records of the species in Blind Creek (i.e. all where >20 years old) and 

none were from at or upstream of the dam. 

• Habitat in the dam was sub-optimal, missing many of the key aspects required to support a 

population of the species (e.g. ephemerality, dense and shady overstory vegetation, etc). 

• Lack of seasonal connectivity to the Blind Creek (which itself appears unlikely to support a 

population upstream of the dam) . 

• Lack of detection of the species during two rounds of intensive netting and trapping (noting 

Dwarf Galaxias are not a difficult fish to detect when present). 

• Lack of detection of the species’ DNA in ther dam and Blind Creek during two rounds of 

sampling, including the species being positively detected at a control site (excluding the first 

likely anomalous round of sampling). 

The survey also detect the presence of native Short-finned Eel, freshwater shrimp, a range of other 

common aquatic invertebrates and introduced Goldfish.  Given the size and age of the dam, the potential 

for historical natural or deliberate stocking/introduction of other species is high.  It is known the dam 

connects to Blind Creek during occasional flooding events.  Accordingly, it is possible there is a range of 

other common aquatic fauna present in the dam that was not detected during the survey. 

It is understood the dam with be decommissioned as part of development of the site.  It is assumed 

decommissioning will include dewatering the dam.  During dewatering it is highly likely fish and other 

aquatic fauna will be encounter and, if not properly managed, stranded.  It will be essential to salvage any 

trapped fauna in order to comply with the relevant animal ethics requirements, Fisheries Act, Flora and 

Fauna Act, etc.  Based on Aquatica Environmental’s previous experience with fauna salvage there are a 

number of scenarios that will need to be catered for including: 

• Relocation of native fauna (i.e. eels, turtles, etc) to suitable habitat on or off the site.  This could 

include any newly constructed on-site water body or off-site to Blind Creek. 

• Humane euthanasia of species listed as ‘noxious’ under Section 75 of the Fisheries Act (e.g. 

European Carp if present).   

• Humane euthanasia of other non-native/pest species that cannot be relocated (e.g. Goldfish). 

The following ‘next steps’ are suggested: 

• Engage with Dwarf Galaxia species experts at Arthur Rylah Institute (ARI, DELWP’s research 

division) and Melbourne Water to gain their input and position on the results of the survey work 

to date. 

• Develop a salvage and translocation plan detailing the process and protocols for salvaging and 

relocating aquatic fauna that may be encountered during dewatering of the dam. 
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Appendix A Aquatic Fauna species recorded within 10km of the project area (the study area) 

Common Name Scientific Name Status Count of 
Sightings 

Last Record Record Source 

EPBC Act FFG Act 

FISH 

Australian Grayling Prototroctes maraena VU L - - PMST 

Brown Trout * Salmo trutta - - 26 7/03/2002 VBA 

Chinook Salmon * Oncorhynchus tshawytscha - - 1 01/01/1760 VBA 

Climbing Galaxias Galaxias brevipinnis - - 13 9/03/2006 VBA 

Common Galaxias Galaxias maculatus - - 44 2/04/2019 VBA, PMST 

Dwarf Galaxias Galaxiella pusilla VU L 25 23/07/2009 VBA 

Eastern Gambusia ** Gambusia holbrooki - - 114 2/04/2019 VBA 

European Carp ** Cyprinus carpio - - 17 6/12/2017 VBA 

Flatheaded Gudgeon Philypnodon grandiceps - - 14 2/04/2019 VBA 

Galaxias Galaxias spp. - - 1 1/01/1988 VBA 

Goldfish * Carassius auratus - - 55 2/04/2019 VBA 

Macquarie Perch Macquaria australasica - L 3 1/04/1938 VBA 

Murray Cod Maccullochella peelii VU L 2 11/02/1922 VBA 

Oriental Weatherloach ** Misgurnus anguillicaudatus - - 76 2/04/2019 VBA 

Ornate Galaxias Galaxias ornatus - - 2 3/02/1990 VBA 

Pouched Lamprey Geotria australis - - 2 15/10/1985 VBA 

Rainbow Trout * Oncorhynchus mykiss - - 3 26/03/1997 VBA 

Redfin * Perca fluviatilis - - 21 2/04/2019 VBA 

River Blackfish Gadopsis marmoratus - - 1 19/08/1953 VBA 
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Common Name Scientific Name Status Count of 
Sightings 

Last Record Record Source 

EPBC Act FFG Act 

Roach * Rutilus rutilus - * 45 4/03/2015 VBA 

Shorthead Lamprey Mordacia mordax - - 4 2/04/2019 VBA 

Southern Pygmy Perch Nannoperca australis - - 37 4/08/2009 VBA 

Southern Shortfin Eel Anguilla australis - - 107 2/04/2019 VBA 

Spotted Galaxias Galaxias truttaceus - - 6 2/04/2019 VBA 

Tench Tinca tinca - * 1 1/01/1988 VBA 

Tupong Pseudaphritis urvillii - - 1 01/01/1868 VBA 

Yarra Pygmy Perch Nannoperca obscura VU L   PMST 

AMPHIBIANS 

Brown Toadlet Pseudophryne bibronii - L 1 1/01/1980 VBA 

Common Froglet Crinia signifera - - 500 13/10/2020 VBA 

Eastern Dwarf Tree Frog Litoria fallax - - 2 8/01/2019 VBA 

Growling Grass Frog Litoria raniformis VU L 8 3/10/2012 VBA 

Haswell's Froglet Paracrinia haswelli - - 1 22/03/1981 VBA 

Peron's Tree Frog Litoria peronii - - 17 3/11/2019 VBA 

Pobblebonk Frog Limnodynastes dumerilii dumerilii - - 1 3/10/2012 VBA 

Southern Brown Tree Frog Litoria ewingii - - 568 13/10/2020 VBA 

Southern Brown Tree Frog SOUTHERN Litoria ewingii SOUTHERN - - 24 3/01/2016 VBA 

Southern Bullfrog (ssp. unknown) Limnodynastes dumerilii - - 101 27/01/2021 VBA 

Southern Toadlet Pseudophryne semimarmorata - L 41 1/05/2021 VBA 

Spotted Marsh Frog (race unknown) Limnodynastes tasmaniensis - - 80 13/10/2020 VBA 

Spotted Marsh Frog SCR Limnodynastes tasmaniensis SCR - - 27 23/05/2014 VBA 

Striped Marsh Frog Limnodynastes peronii - - 100 13/10/2020 VBA 
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Common Name Scientific Name Status Count of 
Sightings 

Last Record Record Source 

EPBC Act FFG Act 

Unknown Tree Frog Litoria verreauxii - - 6 25/10/2017 VBA 

Verreaux's Tree Frog Litoria verreauxii verreauxii - - 15 21/01/2020 VBA 

Victorian Smooth Froglet Geocrinia victoriana - - 37 21/04/2019 VBA 

MAMMALS 

Water Rat Hydromys chrysogaster - L 79 1/10/2015 VBA 

Platypus Ornithorhynchus anatinus  - -        10 12/04/2018 VBA 

INVERTEBRATES 

Burrowing Crayfish Engaeus spp. - - 7 9/06/2011 VBA 

Central Highlands Burrowing Crayfish Engaeus affinis - - 1 6/03/1910 VBA 

Central Highlands Spiny Crayfish Euastacus woiwuru - - 14 26/01/2020 VBA 

Common Freshwater Shrimp Paratya australiensis - - 22 20/07/2009 VBA 

Common Yabby Cherax destructor destructor - - 25 20/07/2009 VBA 

Dandenong Burrowing Crayfish Engaeus urostrictus - L 10 18/07/2019 VBA 

Foothill Burrowing Crayfish Engaeus victoriensis - L 12 19/05/2011 VBA 

Freshwater Crayfishes Parastacidae spp. - - 2 8/12/2000 VBA 

Granular Burrowing Crayfish Engaeus cunicularius - - 8 9/06/1982 VBA 

Spiny Crayfish Euastacus spp. - - 2 17/06/1999 VBA 

Tubercle Burrowing Crayfish Engaeus tuberculatus - L 10 25/07/2019 VBA 

Ubiquitous Pea Shell Pisidium casertanum - - 2 23/02/1994 VBA 

REPTILES 

Broad-shelled Turtle Chelodina expansa - L 2 14/12/2012 VBA 

Eastern Snake-necked Turtle Chelodina longicollis - - 139 13/10/2020 VBA 

Murray River Turtle Emydura macquarii - L 8 5/12/2018 VBA 
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EPBC Act Status:  VU = Vulnerable; N = Nominated 
FFG Act Status:  L = Listed, N – Nominated 
* Fisheries Act 1995 listed noxious species 
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Summary 
A key challenge for biodiversity conservation is understanding species occurrence or 
distribution. Determining the presence or absence of a species is integral to making informed 
management decisions. Unfortunately, detecting species, particularly in an aquatic 
environment, can often be difficult, time consuming, expensive, and highly invasive. Analysis 
of environmental DNA (eDNA) is a relatively new, cheap, quick and non-invasive method for 
detecting species (Rees et al. 2014; McColl-Gausden et al. 2019; Thomsen and Willerslev 
2015). As the name suggests, eDNA refers to the genetic material that an organism leaves 
behind in its environment. Quantitative comparisons with traditional sampling methods 
indicate that eDNA methods can be superior in terms of sensitivity and cost efficiency, 
particularly for scarce, elusive or cryptic species (Biggs et al. 2015; Smart et al. 2015; 
Thomsen et al. 2012; Valentini et al. 2016; Lugg et al. 2018), enabling effective detection of 
species at low densities.  

On 16th August 2021, water samples were collected from 5 sites by Aquatica Environmental 
staff following sampling protocols developed by EnviroDNA. At each site, 2 samples were 
collected by passing 100-280 mL water (average 180 mL) through a 0.22 μm filter (Sterivex) 
on site. Filtering on site reduces DNA degradation that may occur during transport of water 
(Yamanaka et al. 2016). Clean sampling protocols were employed to minimise contamination 
including new sampling equipment at each site, not entering water, and taking care not to 
transfer soil, water or vegetation between sites. Filters were stored out of sunlight and 
refrigerated or on ice before being transported to the laboratory for processing.   

DNA was extracted from the filters using a commercially available DNA extraction kit 
(Qiagen DNeasy Blood and Tissue Kit). Real-time quantitative Polymerase Chain Reaction 
(qPCR) assays were used to amplify the target DNA, using a species-specific probe 
targeting a small region of the mitochondrial genome of the target species. Assays were 
performed in triplicate on each sample. Positive and negative controls were included for all 
assays as well as an Internal Positive Control (IPC) to detect inhibition (Goldberg et al. 
2016). Two positive PCR’s (out of six assays undertaken for each site) were required to 
classify the sample as positive for the presence of the target species. To minimise false 
positives, samples were considered equivocal if only 1 assay returned a positive result, 
indicating very low levels of target DNA. While trace amounts of DNA may indicate the target 
species is actually present in low abundance, it may also arise from sample contamination 
through the sampling or laboratory screening process (minimised through strict protocols and 
negative controls), facilitated movement of DNA between waterbodies (i.e. water birds, 
recreational anglers, water transfers, predator scats), or dispersal from further upstream in 
lotic systems. If greater confidence is required, further sampling is recommended at 
equivocal sites to confirm the presence or absence of the target species. Repeat sampling is 
also recommended to help determine the tenure of the species at a site (i.e. resident or 
transient). 

Results are summarised in Table 1 below. Dwarf galaxias eDNA was detected at all sites 
tested.   

Table 1. Results for eDNA screening of water samples for dwarf galaxias (Galaxiella pusilla). 
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Site 
Code Waterway Latitude Longitude Date 

sampled 
qPCR
s +ve 

Test 
Result 

DV1 Knox Dam (NE) -37.87095 145.256610 16/8/21 5/6 Positive 

DV2 Knox Dam (S) -37.869761 145.255232 16/8/21 4/6 Positive 

DV3 Blind Creek -37.868594 145.257049 16/8/21 3/6 Positive 

DV4 Blind Creek -37.872108 145.224725 16/8/21 6/6 Positive 

DV5 Centre Rd Drain -38.033704 145.302667 16/8/21 6/6 Positive 

 

 

 



Determining presence of dwarf galaxias using eDNA. 

    

EnviroDNA Pty Ltd  
+61 3 9028 8753 
envirodna.com 
— 

Page 4  
Project number 2133CR1 
 
— 

References 

Biggs J., Ewald N., Valentini A. et al. (2015) Using eDNA to develop a national citizen 
science-based monitoring programme for the great crested newt (Triturus cristatus). Biol. 
Conserv. doi: 10.1016/j.biocon.2014.11.029. [online].  

Goldberg C. S., Turner C. R., Deiner K. et al. (2016) Critical considerations for the 
application of environmental DNA methods to detect aquatic species. Methods Ecol. Evol. 7 , 
1299–1307. 

Lugg W. H., Griffiths J., van Rooyen A. R., Weeks A. R. & Tingley R. (2018) Optimal survey 
designs for environmental DNA sampling. Methods Ecol. Evol. 9 , 1049–1059. 

McColl-Gausden E. F., Weeks A. R. & Tingley R. (2019) A field ecologist’s guide to 
environmental DNA sampling in freshwater environments. Aust. Zool. doi: 
10.7882/az.2019.025. 

Rees H. C., Maddison B. C., Middleditch D. J., Patmore J. R. M. & Gough K. C. (2014) 
REVIEW: The detection of aquatic animal species using environmental DNA – a review of 
eDNA as a survey tool in ecology. J. Appl. Ecol. 51 , 1450–1459. [online].  

Smart A. S., Tingley R., Weeks A. R., Van Rooyen A. R. & McCarthy M. A. (2015) 
Environmental DNA sampling is more sensitive than a traditional survey technique for 
detecting an aquatic invader. Ecol. Appl. 25 , 1944–1952. 

Thomsen P. F., Kielgast J., Iversen L. L. et al. (2012) Monitoring endangered freshwater 
biodiversity using environmental DNA. Mol. Ecol. 21 , 2565–2573. 

Thomsen P. F. & Willerslev E. (2015) Environmental DNA - An emerging tool in conservation 
for monitoring past and present biodiversity. Biol. Conserv. doi: 
10.1016/j.biocon.2014.11.019. [online].  

Valentini A., Taberlet P., Miaud C. et al. (2016) Next-generation monitoring of aquatic 
biodiversity using environmental DNA metabarcoding. Mol. Ecol. 25 , 929–942. 

Yamanaka H., Motozawa H., Tsuji S., Miyazawa R. C., Takahara T. & Minamoto T. (2016) 
On-site filtration of water samples for environmental DNA analysis to avoid DNA degradation 
during transportation. Ecol. Res. 31 , 963–967. 



Project number 2133CR1 

December 20, 2021 

 
 

    

EnviroDNA Pty Ltd  

ABN 58 713 162 695 

+61 3 9028 8753 

— 

 

 

 
 

 

Prepared by: 
 

  

 
EnviroDNA  

  
  

 
 

Prepared for: 
 

 

 
Aquatica Environmental 

  
 

 

Determining the presence 
of dwarf galaxias 
(Galaxiella pusilla) using 
environmental DNA, 
December 2021 
 



Determining presence of dwarf galaxias using eDNA, Dec 2021. 

    

EnviroDNA Pty Ltd  

+61 3 9028 8753 

envirodna.com 

— 

Page 1  

Project number 2133CR1 

 

— 

Disclaimer 

 

The professional analysis and advice in this report has been prepared for the exclusive use of the party or parties to 

whom it is addressed (the addressee) and for the purposes specified in it. This report is supplied in good faith and 

reflects the knowledge, expertise and experience of the consultants involved. The report must not be published, 

quoted or disseminated to any other party without prior written consent from EnviroDNA pty ltd.  

EnviroDNA pty ltd accepts no responsibility whatsoever for any loss occasioned by any person acting or refraining 

from action as a result of reliance on the report. In conducting the analysis in this report EnviroDNA pty ltd has 

endeavoured to use what it considers is the best information available at the date of publication including 

information supplied by the addressee. Unless stated otherwise EnviroDNA pty ltd does not warrant the accuracy of 

any forecast or prediction in this report. 

 

 

  



Determining presence of dwarf galaxias using eDNA, Dec 2021. 

    

EnviroDNA Pty Ltd  

+61 3 9028 8753 

envirodna.com 

— 

Page 2  

Project number 2133CR1 

 

— 

Summary 
A key challenge for biodiversity conservation is understanding species occurrence or 

distribution. Determining the presence or absence of a species is integral to making informed 

management decisions. Unfortunately, detecting species, particularly in an aquatic 

environment, can often be difficult, time consuming, expensive, and highly invasive. Analysis 

of environmental DNA (eDNA) is a relatively new, cheap, quick and non-invasive method for 

detecting species (Rees et al. 2014; McColl-Gausden et al. 2019; Thomsen and Willerslev 

2015). As the name suggests, eDNA refers to the genetic material that an organism leaves 

behind in its environment. Quantitative comparisons with traditional sampling methods 

indicate that eDNA methods can be superior in terms of sensitivity and cost efficiency, 

particularly for scarce, elusive or cryptic species (Biggs et al. 2015; Smart et al. 2015; 

Thomsen et al. 2012; Valentini et al. 2016; Lugg et al. 2018), enabling effective detection of 

species at low densities.  

On 9-10th December 2021, water samples were collected from 5 sites by Aquatica 

Environmental staff following sampling protocols developed by EnviroDNA. At each site, 2 

samples were collected by passing up to 700 mL water (average 358 mL) through a 1.2 μm 

syringe filter. Filtering on site reduces DNA degradation that may occur during transport of 

water (Yamanaka et al. 2016). Clean sampling protocols were employed to minimise 

contamination including new sampling equipment at each site, not entering water, and taking 

care not to transfer soil, water or vegetation between sites. A preservative (approx. 0.5 ml 

10xTris-EDTA) was added to the filters after filtering to minimise DNA degradation. Filters 

were stored out of sunlight and at ambient temperature before being transported to the 

laboratory within 48 hrs for processing.   

DNA was extracted from the filters using a commercially available DNA extraction kit 

(Qiagen DNeasy Blood and Tissue Kit). Real-time quantitative Polymerase Chain Reaction 

(qPCR) assays were used to amplify the target DNA, using a species-specific probe 

targeting a small region of the mitochondrial genome of the target species. Assays were 

performed in triplicate on each sample. Positive and negative controls were included for all 

assays as well as an Internal Positive Control (IPC) to detect inhibition (Goldberg et al. 

2016). Two positive PCR’s (out of six assays undertaken for each site) were required to 

classify the sample as positive for the presence of the target species. To minimise false 

positives, samples were considered equivocal if only 1 assay returned a positive result, 

indicating very low levels of target DNA. While trace amounts of DNA may indicate the target 

species is actually present in low abundance, it may also arise from sample contamination 

through the sampling or laboratory screening process (minimised through strict protocols and 

negative controls), facilitated movement of DNA between waterbodies (i.e. water birds, 

recreational anglers, water transfers, predator scats), or dispersal from further upstream in 

lotic systems. If greater confidence is required, further sampling is recommended at 

equivocal sites to confirm the presence or absence of the target species. Repeat sampling is 

also recommended to help determine the tenure of the species at a site (i.e. resident or 

transient). 

Results are summarised in Table 1 below. No dwarf galaxias eDNA was detected at any of 

the sites sampled.   
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Table 1. Results for eDNA screening of water samples for dwarf galaxias (Galaxiella pusilla). 

Site 
Code 

Waterway Latitude Longitude 
Date 

sampled 
qPCR
s +ve 

Test 
Result 

DV1 Knox Dam (NE) -37.87095 145.256610 9/12/21 0/6 Negative 

DV2 Knox Dam (S) -37.869761 145.255232 9/12/21 0/6 Negative 

DV3 Blind Creek -37.868594 145.257049 9/12/21 0/6 Negative 

DV4 Blind Creek -37.872108 145.224725 10/12/21 0/6 Negative 

DV5 Centre Rd Drain -38.033704 145.302667 10/12/21 0/6 Negative 
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whom it is addressed (the addressee) and for the purposes specified in it. This report is supplied in good faith and 

reflects the knowledge, expertise and experience of the consultants involved. The report must not be published, 

quoted or disseminated to any other party without prior written consent from EnviroDNA pty ltd.  

EnviroDNA pty ltd accepts no responsibility whatsoever for any loss occasioned by any person acting or refraining 

from action as a result of reliance on the report. In conducting the analysis in this report EnviroDNA pty ltd has 

endeavoured to use what it considers is the best information available at the date of publication including 

information supplied by the addressee. Unless stated otherwise EnviroDNA pty ltd does not warrant the accuracy of 

any forecast or prediction in this report. 
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Summary 
A key challenge for biodiversity conservation is understanding species occurrence or 

distribution. Determining the presence or absence of a species is integral to making informed 

management decisions. Unfortunately, detecting species, particularly in an aquatic 

environment, can often be difficult, time consuming, expensive, and highly invasive. Analysis 

of environmental DNA (eDNA) is a relatively new, cheap, quick and non-invasive method for 

detecting species (Rees et al. 2014; McColl-Gausden et al. 2019; Thomsen and Willerslev 

2015). As the name suggests, eDNA refers to the genetic material that an organism leaves 

behind in its environment. Quantitative comparisons with traditional sampling methods 

indicate that eDNA methods can be superior in terms of sensitivity and cost efficiency, 

particularly for scarce, elusive or cryptic species (Biggs et al. 2015; Smart et al. 2015; 

Thomsen et al. 2012; Valentini et al. 2016; Lugg et al. 2018), enabling effective detection of 

species at low densities.  

During January 2022, water samples were collected from 5 sites following standard sampling 

protocols developed by EnviroDNA. Sampling was undertaken by EnviroDNA staff using site 

coordinates provided by Aquatica Environmental. At each site, duplicate samples were 

collected by passing up to 350 mL water (average 217 mL) through a 1.2 μm syringe filter. 

Previous research has demonstrated such a sampling effort yields very high detection 

probability (>0.95; Tingley et al. 2021). Filtering on site reduces DNA degradation that may 

occur during transport of water (Yamanaka et al. 2016). Clean sampling protocols were 

employed to minimise contamination including new sampling equipment at each site, not 

entering water, and taking care not to transfer soil, water or vegetation between sites. A 

preservative (approx. 0.5 ml 10xTris-EDTA) was added to the filters after filtering to minimise 

DNA degradation. Filters were stored out of sunlight and at ambient temperature before 

being transported to the laboratory within 48 hrs for processing.   

DNA was extracted from the filters using a commercially available DNA extraction kit 

(Qiagen DNeasy Blood and Tissue Kit). Real-time quantitative Polymerase Chain Reaction 

(qPCR) assays were used to amplify the target DNA, using a species-specific probe 

targeting a small region of the mitochondrial genome of the target species. Assays were 

performed in triplicate on each sample. Positive and negative controls were included for all 

assays as well as an Internal Positive Control (IPC) to detect inhibition (Goldberg et al. 

2016). Two positive PCR’s (out of six assays undertaken for each site) were required to 

classify the sample as positive for the presence of the target species. To minimise false 

positives, samples were considered equivocal if only 1 assay returned a positive result, 

indicating very low levels of target DNA. While trace amounts of DNA may indicate the target 

species is actually present in low abundance, it may also arise from sample contamination 

through the sampling or laboratory screening process (minimised through strict protocols and 

negative controls), facilitated movement of DNA between waterbodies (i.e. water birds, 

recreational anglers, water transfers, predator scats), or dispersal from further upstream in 

lotic systems. If greater confidence is required, further sampling is recommended at 

equivocal sites to confirm the presence or absence of the target species. Repeat sampling is 

also recommended to help determine the tenure of the species at a site (i.e. resident or 

transient). 

Results are summarised in Table 1 below. No dwarf galaxias eDNA was detected at any of 

the impact sites sampled (DV1-4) but were detected at a positive control site (DV5).   
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Table 1. Results for eDNA screening of water samples for dwarf galaxias (Galaxiella pusilla). 

Site 
Code 

Waterway Latitude Longitude 
Date 

sampled 
qPCR
s +ve 

Test 
Result 

DV1 Knox Dam (NE) -37.87095 145.256610 05/01/22 0/6 Negative 

DV2 Knox Dam (S) -37.869761 145.255232 05/01/22 0/6 Negative 

DV3 Blind Creek -37.868594 145.257049 05/01/22 0/6 Negative 

DV4 Blind Creek -37.872108 145.224725 05/01/22 0/6 Negative 

DV5 Centre Rd Drain -38.033704 145.302667 23/01/22 6/6 Positive 
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