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1. Introduction 

Vaughan Constructions Pty Ltd engaged Nature Advisory Pty Ltd (formerly Brett Lane & Associates 

(BL&A)) to prepare a Habitat Linkage Plan for the conservation of fauna in relation to the 

development of Biodiversity Estate at an approximately 52-hectare area of land located at 481 

Cooper Street, Epping, 20 kilometres from the Melbourne CBD. The specific area investigated, 

referred to herein as the ‘study area’ is bordered by Merri Creek to the west, the Hume Freeway 

reserve to the east and agricultural and quarrying land to the north and south. 

The City of Whittlesea requested a ‘habitat linkage/conservation plan identifying existing and 

future habitat links and communities of species identified in the flora and fauna report’. The 

rationale for the creation and protection habitat linkages throughout the study area is to ensure 

connectivity and functioning between fauna populations in the local area. 

Specifically, the purpose of this Plan is to:  

 Review of existing information and site surveys, documenting the important fauna habitat and 

communities on the site; 

 Outline biodiversity and management requirements for conservation areas and habitat links; 

and 

 Provide recommendations for mitigation and management strategies, as well as any further 

investigation required. 

This Habitat Linkage Plan aims to provide guidance on measures to ensure ground-dwelling fauna 

dispersal from Merri Creek to existing habitats in the study area. A particular focus is the 

endangered Growling Grass Frog (GGF) and its potential for future dispersal through the creation 

of habitat corridors. 

The report is divided into the following sections: 

Section 2 provides the sources of existing information and background ecology; 

Section 3 describes existing habitat linkages and proposed impacts of the project; 

Section 4 discusses the proposed impacts of the project; and 

Section 5 details the effectiveness of habitat links and provides recommendations.   

This investigation was undertaken by a team from Nature Advisory (BL&A), comprising Teisha Lay 

(Zoologist), Elinor Ebsworth (Senior Ecologist) and Inga Kulik (Senior Ecologist, Project Manager 

and Director). 

 



Biodiversity Estate: Habitat Linkage Plan  Report No. 13095 (4.7) 

 

    Page | 2 

2. Existing Information 

Existing information used to prepare this plan is described below. Note that ‘study area’ refers to 

the property bounded at 481 Cooper Street, Epping. 

2.1. Existing reporting and documentation 

The following reports, strategic/development plans and databases relating to the study area and 

Growling Grass Frog were reviewed. 

 475R Cooper Street Epping: Flora and Fauna Assessment - Report No. 7088 (1.0) (BL&A 2007); 

 481 Cooper Street Epping: Flora and Fauna Assessment - Report No. 13095 (3.2) (BL&A 2016); 

 Growling Grass Frog Masterplan for Melbourne’s Growth Corridors (DELWP 2017a); 

 Growling Grass Frog Habitat Design Standards – Melbourne Strategic Assessment (DELWP 

2017c); 

 Sub-regional Species Strategy for the Growling Grass Frog (DEPI 2013); 

 Victorian Biodiversity Atlas (VBA) (DELWP 2021); 

 Guidelines for managing the endangered Growling Grass Frog in urbanising landscapes (Heard 

et al 2010); 

 ‘Wetland characteristics influence disease risk for a threatened amphibian’ (Heard et al 2014); 

 ‘Refugia and connectivity sustain amphibian metapopulations afflicted by disease’ (Heard et al 

2015); and 

 Metapopulation viability of the Growling Grass Frog in Melbourne’s urban growth areas (Heard 

& McCarthy 2012). 

Existing fauna species records and information about the potential occurrence of listed matters 

was obtained from an area termed the ‘search region’, defined here as an area with a radius of 

ten kilometres from the approximate centre point of the study area (coordinates: latitude 37° 39’ 

34” S and longitude 144°58’ 53” E). 

2.2. Growling Grass Frog 

2.2.1. Historical Records 

Growling Grass Frog (GGF) is known to occur in the region, with historical VBA records from Merri 

Creek. Existing VBA records of this species within the search region are as recent as 2016. These 

and additional records from other sources are illustrated in Figure 1. The creek and drainage 

channels in and adjacent to the study area have the potential to provide a movement corridor for 

Growling Grass Frog and the quarries have the potential to provide suitable future breeding and 

hibernating habitat.  

In the Sub-regional Species Strategy for GGF, one record occurs in the south-eastern section of the 

study area, three records north of the study area and two records south-east of the study area 

along an ephemeral drainage line called Central Creek (DEPI 2013). The record in the study area 

is located within weedy grasslands away from wetland or drainage lines at the site. 

Heard et al (2004) recorded GGF in the central quarry void in 2001, noting it was incorrectly 

mapped in the eastern quarry void but location coordinates (in Heard et al 2004) and verbal advice 

from Geoff Heard to DELWP have confirmed the central void as the one surveyed. This site was 
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surveyed in collaboration with Ecology Australia (Lance Williams) in December 2001 with 

permission from the landholder.  

Adjacent to the study area, one record of GGF has been recorded close to Merri Creek (DEPI 2013), 

which runs along the western boundary of the study area. The closest records along Merri Creek 

to the north are about 1.6 km away and to the south about 1 km within the Barry Road wetlands 

(see Figure 1). A population of Growling Grass Frogs has previously been recorded from the 

property immediately to the north at 475 Cooper Street with records from 2011 (Atlas of Living 

Australia). This suggest that there are existing meta populations to the north and south of the study 

area. 

A metapopulation is defined as a set of discrete populations of a species that are connected by 

migration (Heard & McCarthy 2012). The remnant populations of GGF north of Melbourne display 

dynamics consistent with the metapopulation theory that population extinction and (re) 

colonisation occurs with some frequency (Heard et al 2015).Dispersal is distance limited with 

occupancy, mark-recapture and genetic data suggesting that populations separated by > 1km 

share few migrants (Heard et al 2015). 

The low number of records within and adjacent to the study area are not sufficient to justify the 

existence of a metapopulation along Central Creek and adjacent quarry voids. These records can 

rather be attributed to the occasional migrant. 

  



Figure 1: Growling Grass
Frog records and meta-
populations
Project: Cooper Street, Epping 
Client: Vaughan Constructions Pty 
Ltd
Date: 24/11/2021
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2.2.2. Habitat Assessment 

Methodology 

Previous field assessments were conducted on the 13th, 19th and 22nd July 2016 (BL&A 2016). 

During these assessments, the study area was surveyed in two parts. A 4.5 hectare fenced-off area 

encompassing the Merri Creek valley was briefly assessed on foot. The remaining 49.1 hectares 

of the study area was inspected initially by vehicle and areas supporting remnant native vegetation 

and/or fauna habitat were inspected in more detail on foot.  

The study area’s habitat connectivity (i.e. degree of isolation/fragmentation), including linkages to 

other habitats in the region, was determined using field observations, recent aerial photography 

(Near Map) and DELWP's NatureKit (DELWP 2017b). 

Assessment results 

Terrestrial habitat comprised a mixture of native and introduced grasses and weeds including 

Needle-grasses, Boxthorn and Gorse. Basalt outcrops along with Stony Knoll escarpments also 

occurred throughout the eastern section of the site. Scattered patches of River Red-gums provided 

habitat for birds and hollow-dwelling fauna species.  

Aquatic habitats included Merri Creek, the Central Creek drainage line and quarry voids. Merri 

Creek comprised a permanently flowing channel flanked by moderately steep to shallow slopes 

which were in turn bordered by a narrow line of low, rocky escarpments. The slopes between the 

creek channel and escarpments supported areas of outcropping basalt boulders. Merri Creek 

formed the western boundary of the study area and was lined and partly filled with Common Reed, 

Spiny Rush and other native aquatics. Merri Creek is well connected to other waterways in the 

region and provides suitable habitat for native aquatic fauna species.  

 

Merri Creek 

 

Large quarry proposed to be retained 

A partly-channelised, ephemeral drainage channel extended from the eastern quarter of the 

northern boundary to the southern end of the eastern boundary. This drainage line (also known as 

Central Creek) was linked with downstream constructed wetlands via a culvert running beneath 

the Craigieburn Bypass. It also extended upstream, as far north as O’Herns Road. Upstream 

reaches comprised mostly channelised, formed and vegetated drainage channel, interrupted by 

some revegetated constructed wetlands as well as dams and under-road culverts.   

Three abandoned bluestone quarries exist across the study area (see Figure 1). Two of these 

quarries were small, fairly round to ovoid quarries in the north-eastern part of the study area. The 
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other quarry was a larger, linear quarry which extended roughly west to east then north-east 

through much of the western half of the study area. The two smaller quarries and the north-eastern 

part of the larger quarry were filled with water during time of survey, forming deep, permanent, to 

semi-permanent wetlands partly fringed with indigenous reeds, rushed and sedges. The central 

quarry comprised large surface rocks, which could provide potential over-wintering habitat for 

Growling Grass Frogs. 

 

Large dam lined with rocks for shelter 

 

Areas of low-lying wet depression 

The study area is slightly undulating and comprises a series of low-lying areas and depressions 

that hold standing water on an ephemeral basis during wet periods.  A range of aquatic plant 

species and introduced grasses occur in these wetter areas. These areas of wet depressions 

provide temporary dispersal habitat for frogs, particularly during rainfall events. 

Similar fauna habitats are located to the south and a large working bluestone quarry is located 

immediately to the north. Together, these undeveloped areas formed an ephemeral creekline and 

vegetation corridor wedged between extensive areas of dense residential and industrial 

development to the east and west. Land further north opened up into open farmland. The Cooper 

Street Grassland Nature Conservation Reserve on the western side of Merri Creek lies directly 

across from (and contiguous with) the study area. Craigieburn Grassland Nature Conservation 

Reserve, less than three kilometres to the nor-north-west, is also connected to the study area via 

Merri Creek. These Conservation Reserves contain numerous records of threatened fauna species 

(DELWP 2017d).   

2.2.3. Targeted Survey Results 

Targeted surveys for Growling Grass Frog were undertaken over four evenings in November 2007 

(BL&A 2007) and two evenings in November 2017 (BL&A 2017) in the quarry wetlands as well as 

Merri Creek. The targeted surveys were conducted under appropriate conditions using industry 

standard survey methods developed for this species. No Growling Grass Frogs, or other threatened 

frog species, were recorded during the targeted survey along Merri Creek or in the quarry voids in 

the study area. 

2.3. Other Fauna 

Ground-dwelling fauna recorded during the field assessment included Common Froglet, Black 

Wallaby and Eastern Grey Kangaroo.  Species common to the landscape may utilise Merri Creek 

and associated habitats including the quarries. In addition, pest animal species such as European 

Rabbit and Red Fox are considered likely to occur in the study area. 
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2.4. Summary 

The targeted survey results from 2007 and 2017 as well as the lack of records within and adjacent 

to the study area show that there is unlikely to be a current metapopulation at the site. A few 

scattered records of GGF suggest that occasional migrants may use the ephemeral Central Creek 

when it holds water or Merri Creek. 

The closest metapopulations along Merri creek are 1.6 km to the north and 1 km to the south (see 

Figure 1). Given that metapopulations that are further than 1 km from each other rarely share 

migrants (Heard et al 2015), we conclude that the section of Merri creek adjacent to the study 

area is unlikely to be used regularly by GGF as a migration corridor. 

Improvement of habitat at the site for GGF and the creation of habitat corridors could improve the 

usage of the site by GGF in the future by providing suitable breeding and hibernation habitats as 

well as habitat linkages to Merri Creek and Central Creek. This plan provides recommendation on 

how to improve habitat conditions for GGF at the site to potentially support a future population of 

GGF. 

 



Biodiversity Estate: Habitat Linkage Plan  Report No. 13095 (4.7) 

 

    Page | 8 

3. Habitat Linkages 

3.1. Objectives 

Connecting isolated patches of habitat in fragmented landscapes with habitat linkages is a popular 

conservation strategy. Corridors are a primary conservation tool to increase connectivity, promote 

individual movement, and increase gene flow among populations in fragmented landscapes. This 

aims to maintain genetic diversity and reduce inbreeding suppression in isolated, small 

populations. For example, Simberloff et al (1992) outlined the rationale for movement corridors. 

They 

 Lower extinction; 

 Lessen demographic stochasticity; 

 Stop inbreeding depression; and 

 Provide for an inherent need for movement. 

The rationale for corridors is to provide connectivity between patches of habitat to achieve 

metapopulation connectivity at the sub-regional scale. Conservation outcomes by creating habitat 

linkages are divided into biological and sub-regional goals: 

Biological: 

 Increase in survival rates; 

 Increase in size of existing populations; 

 Increased area occupied by the species in the sub-region; 

 Increase in knowledge of species biology, distribution, and management in the sub-region; and 

 Increased stability of populations. 

Sub-regional: 

 Functional sustainable populations; 

 Habitat retained, secured and enhanced; 

 Re-establish populations; 

 A single interacting population across the sub-region; and 

 Increase habitat available to the endangered Growling Grass Frog. 

Corridors are found to provide a pathway for the dispersal of animals between patches and to 

enable gene flow though populations present within corridors (Bennett 1990). Rosenburg et al 

(1997) suggested that if corridors are effective in facilitating movement among patches of habitat, 

then their effectiveness may be due to one of two mechanisms: increasing the probability of 

successful movements within the home range of an individual and increasing the movements of 

individuals among subpopulations through dispersal of young produced in the corridor.  

Hudgens and Haddad (2002) found that in the short term (e.g., during recovery from disaster), 

corridors are most effective for species with fast-growing populations that have low survivorship 

when dispersing through unsuitable (matrix) habitat. However, in the long term, corridors are most 

likely to benefit species with slow-growing populations that have low survivorship when dispersing 

through matrix habitat.  
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Beneficial roles of corridors include: 

 Allowing the movement of animals through sub-optimal habitat; 

 Providing habitat for resident plants and animals; 

 Allowing recolonisation of remnant patches; and 

 Allowing immigration and the exchange of genes (Burgman & Lindenmayer 1998). 

Disadvantages of habitat corridors include enabling the spread of fire, pest plants and animals 

and disease (Burgman & Lindenmayer 1998). Similarly, Simberloff and Cox (1987) and Simberloff 

et al (1992) stated that corridors might promote the spread of diseases, catastrophic disturbances 

(such as wildfire), or introduced species into the corridors and as a result mortality occurs. 

Therefore, on-ground regular management of habitat linkages and retained areas for conservation 

purposes are vital for species long-term survivorship. 

3.2. Existing habitat linkages 

The Growling Grass Frog was not recorded recently in the study area and its regular occurrence is 

considered unlikely. Metapopulations to the north and south may allow occasional migration of 

GGF along Merri Creek as records have been found 1km to the south within the Barry Road 

wetlands. 

Merri Creek and the quarry wetlands of the study area could provide potential habitat for this 

species should it distribute into the study area in the future. Attributes of potential Growling Grass 

Frog (GGF) habitat identified in the study area during the previous field assessment are described 

below. 

 Connectivity existed along Merri Creek to the wider region that provides dispersal, foraging and 

shelter habitat and in particular, a linkage to other waterways and catchments that support GGF 

populations in Melbourne’s northern growth areas.  

 The study area supported off-stream permanent and ephemeral waterbodies that provide 

potential breeding and non-breeding habitats. Some waterbodies contained fringing, emergent 

and submergent vegetation, considered essential for shelter, predator-avoidance and basking 

opportunities for GGF.  

 Terrestrial ground-cover provided dispersal opportunities between aquatic habitats (e.g. dense 

grasses). There were some areas of scattered surface rock which is often used as over-wintering 

habitat.  

The study area could provide suitable habitat for a future Growling Grass Frog population should 

GGF migrate to this area along Merri Creek which forms the western boundary of the study area. 

The implementation of retention and creation of habitat linkages focuses on metapopulation 

nodes within the growth corridor, which are a cluster of GGF populations which interact through 

dispersal (DELWP 2017a). A metapopulation is located upstream along Merri Creek, approximately 

2.5 kilometres north of the study area. These important core areas are a priority to protect and 

enhance.  

GGFs may use Merri Creek as a dispersal route in the future and move into off-stream low-lying 

areas between ephemeral and permanent waterbodies such as quarries. Each quarry is situated 

approximately 200 metres apart. The distance between the large quarry and Merri Creek is 

approximately 190 metres. The distance between the north-eastern quarry, where GGFs have been 

previously recorded, and Merri Creek is approximately 260 metres. GGFs have been recorded 
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moving a distance of up to one kilometre in one night (DEPI 2013), therefore would be capable of 

utilising all three quarries in the study area.  

Central Creek drainage line lies between two quarries in the eastern portion of the study area, and 

links up to waterbodies north and south-east of the study area, where GGFs have previously been 

recorded. In particular, a large quarry situated 400 metres north of the study area boundary, and 

a cluster of waterbodies 200 metres south-east adjacent to the Hume Highway. A culvert passes 

under the highway which links this cluster of waterbodies to the drainage line and into the study 

area. The current development layout proposes to retain this drainage line which is zoned as Urban 

Floodway.  

Ground-dwelling fauna, including introduced species, that are likely to occur in the study area may 

utilise Merri Creek as a dispersal corridor to nearby conservation reserves such as the Cooper 

Street Grassland Nature Conservation Reserve and Craigieburn Grassland Nature Conservation 

Reserve. 

3.3. Susceptibility to impacts  

Securing the quarries and maintaining its connectivity to Merri Creek could assist in recolonisation 

of the Growling Grass Frog at the study area and establishing a future metapopulation. Smith and 

Clemann (2008) stated that long-term viability of Growling Grass Frog populations are dependent 

on the rate of dispersal/recolonisation being adequate. Landscape alteration that decreases 

connectivity between habitats, or create barriers to disperse, are likely to have consequences for 

the persistence of the local population (Smith & Clemann 2008). If connectivity via habitat linkages 

is not created and maintained, it places the population at risk of local extinction, and loss of genetic 

diversity. Frog metapopulations are likely to go extinct when they lack environmental refuges from 

disease and lose connectivity between patches (Heard et al 2015)  

The spread of Chytrid fungus, a water borne pathogen affecting frog populations, has been 

implicated in the decline of GGF (DEWHA 2009). The translocation of individuals between habitats 

could pose threat to an existing population by spread of disease (Heard et al. 2010). Creating a 

corridor allows natural movement of individuals between habitats and hence avoids the need to 

translocate individuals and risk the spread of disease between waterbodies and established 

populations. 
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4. Recommendations 

4.1. Development plan and habitat links 

Habitat linkage corridors are helpful where intact habitat remains connected to remnants and this 

habitat is suitable for the target species. Proposed revegetated corridors are considered helpful 

for some mobile, adaptable species. 

An urban floodway zone is situated along Central Creek which maintains connectivity from 

waterbodies to the north and south-east of the study area where GGFs have previously been 

recorded. The distance from Central Creek via the existing floodway zone to Merri Creek is 800 

metres. 

The development plan proposes the following habitat connections within the study area (see 

Figure 2). 

 The central quarry in the study area will be removed. To compensate for the loss of this habitat, 

a new wetland is proposed to the west of the large quarry. The dimensions of this wetland will 

be 60 metres by 25 metres (see Figure 2) to provide an area of 1500 square meters, as 

recommended in the Growling Grass Frog Habitat Design Standards (DELWP 2017c). The 

wetland depth and gradient will be in accordance with the Growling Grass Frog Habitat Design 

Standards (DELWP 2017c). 

 The wetland must incorporate a deep water submergent vegetation zone constituting a 

minimum of 50% of the total wetland surface area at normal water level with a water depth of 

greater than 1.5 m. An emergent vegetation zone with fluctuating water levels should occupy 

about 30-40% of the wetland. A variety of slopes must be incorporated into the design of the 

banks. (DELWP 2017c) 

 It is anticipated that the water source for the wetland would be surface run-off, and potentially 

groundwater. Groundwater depth at this location is not known, and it is recommended that a 

hydrologist be engaged to determine the presence of groundwater and whether it is likely to 

contribute to this wetland, as well as surface water catchment. 

 A habitat corridor will run east-west along the study area’s northern boundary, encompassing 

Central Creek to the north. This corridor will connect the Merri Creek conservation reserve with 

Central Creek, Central Creek with the large quarry, created wetland and associated open space 

reserves in the centre of the study area, and Central Creek with the quarry in the east of the 

site.  

 A 100-metre-wide wide habitat corridor will run east-west between the Merri Creek conservation 

reserve and the created wetland and large quarry/reserve near the centre of the study area.  

 Central Creek in the eastern part of the property will be encompassed within a 100-metre-wide 

drainage reserve. Habitat improvement for frogs is proposed within this reserve by creating new 

vegetated wetland areas. 

The establishment of effective corridors will depend on constructing or preserving connecting 

habitat that attracts dispersing individuals.  

Once the development plan is approved, as a planning permit condition, a detailed Conservation 

Management Plan subject to the approval of the responsible authorities will be prepared for the 

retained quarry site and the habitat corridors that will align with the prescriptions and principles 

that have been detailed in the approved CMP for the property to the north (505A Cooper Street, 
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Epping, prepared by Ecology Australia, 2014), as well as the recommendations contained in the 

Growling Grass Frog Habitat Design Standards (DELWP 2017c). 

Details on the responsibility for implementation of the CMP, a monitoring regime and reporting to 

the responsible authorities will be provided within the CMP. 

4.2. Habitat linkages for Growling Grass Frog 

The GGF Masterplan for Melbourne’s Growth Corridors (DELWP 2017a) defines connectivity as 

‘The degree to which a corridor, network or matrix of wetlands is connected for Growling Grass 

Frogs. In practice, this usually refers to the capacity for physical movement, or gene-flow for the 

species, through the landscape.’ 

The Sub-regional Species Strategy for the Growling Grass Frog (DEPI 2013) established a strategic 

approach to protecting existing habitat first, then enhancing habitat in the vicinity of wetlands 

occupied by the Growling Grass Frog, and finally creating new habitat to compensate for losses 

incurred by urban development. It set out a range of protection and mitigation measures for 

Growling Grass Frog conservation areas, including: 

 Protecting and managing conservation areas in perpetuity, with dedicated habitat and corridor 

function as the priority; and 

 Providing extensive areas of habitat including a network of existing and constructed wetlands 

connected by dispersal routes. 

Habitat connecting breeding sites to dispersal routes (such as creeks) are vital for the conservation 

of Growling Grass Frog. This may involve the creation of aquatic, semi-aquatic or terrestrial habitat. 

The Growling Grass Frog Habitat Design Standards (DELWP 2017c) recommends: 

 A minimum 50 metre buffer from development, in which major infrastructure such as roads, 

car parks, and buildings should be avoided; and 

 Terrestrial habitat must maintain short open vegetation for frogs to forage in, with scattered 

tussocks and shrubs for cover. 

Sufficient habitat must be provided to facilitate movement of frogs between metapopulation 

nodes. A corridor 100 m wide in most cases, allows sufficient space for the construction of 

compensatory offset wetlands (frog ponds) of a suitable size, with a minimum 50 metre setback 

from development to act as ‘stepping stones’ between metapopulation nodes (DEPI 2013). 

Individuals may use a range of terrestrial and aquatic habitats as movement corridors between 

water bodies, including floodways or grassy fields with refugia such as rocks and logs. 

There is limited amount of literature on corridor design for GGF. However, it has been 

recommended that corridors should be as wide and as wet as possible (Geoff Heard pers. comm. 

2017).  The wider the habitat link, the more resilient it will be and the greater its habitat value for 

other ground-dwelling species. Ideally, the corridor would also be short in length as possible to 

reduce the risk of predation and corridor management costs. 

4.3. Conclusions 

Since currently Growling Grass Frog are unlikely to utilise the study area, the recommendations 

detailed in Section 4.2 would only benefit the Growling Grass Frog if it would disperse into the site 

in the future.  

The proposed habitat links and width as shown on Figure 2 are considered appropriate to link the 

existing aquatic habitat at the site and allow movement of common frog species and other fauna 

between the site, Central Creek and Merri Creek.  
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Nevertheless, the retention of potential habitat in form of the large quarry void and creation of 

future suitable habitat at the eastern quarry void, the created wetland and along Central Creek as 

well as the connection of these habitats through habitat link corridors would support the usage of 

the site by Growling Grass Frog in the future should they migrate into the area. 
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