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1. Introduction 
1.1 Background 

Targeted Meridolum corneovirens (Cumberland land snail) surveys were conducted 
as a direct response to the recommendations within the Doonside Residential Parcel 
Ecological Impact Assessment produced by Eco Logical Australia in August 2007. This 
assessment recommended further ecological investigation prior to project approval 
under Part 3A of the Environmental Planning and Assessment Act 1979. The surveys 
were conducted across the Doonside Residential Parcel and parts of the Parklands 
Bungarribee Precinct of the Western Sydney Parklands in August and September 
2007.  
 
1.2 Aim of this Report 

The aim of this survey is to place currently known Cumberland land snail records 
within the context of the Doonside Residential Footprint and in the broader context 
of the parklands, and to determine the significance of impacts from the proposed 
development.  
 
The report provides background information on Meridolum corneovirens distribution 
and ecology, and details the methods utilised in surveying the study area. It assesses 
the impacts of development, and discusses and recommends appropriate 
mitigation measures.  
 
1.3 Study Area 

The Doonside Residential Parcel is located adjacent to the Bungarribee Parklands 
Precinct of Western Sydney Parklands. The precinct will form the main community 
recreation hub for both active and passive recreation in the northern part of the 
parklands.  Bushland is to be restored through the broad floodplain areas, with 
current rural landscapes retained on the valley slopes to allow open areas for 
intensive community use.  
 
The Doonside Residential Parcel is defined by the following landscape features:  

• Bungarribee Creek to the South;  
• Eastern Creek to the West; 
• Doonside Road to the East (which continues on to the Railway Station); and 
• Eastern Road to the North.  

 
The Bungarribee Parklands Precinct is defined by the following landscape features: 

• Great Western Highway to the South; 
• M7 Motorway to the West; 
• Eastern Creek to the East; and 
• Eastern Road to the North. 

 
Figure 1 illustrates the Concept Plan for development and the development site 
context.  
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Figure 1: Western Sydney Parklands - Bungarribee Precinct Project Concept Plan 
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2. Literature Review 
2.1 Background 

Meridolum corneovirens (Cumberland land snail) is a native species, listed as 
Endangered under Part 1 – Schedule 1 of the NSW Threatened Species Conservation 
Act 1995. In declaring the species endangered, the NSW Scientific Committee has 
cited that primary habitat destruction and only small disjunct populations remained 
as key determinates (NSW Scientific Committee 1997). The final scientific 
determination is provided in Appendix A.   
 
The Cumberland land snail has a typical adult shell diameter ranging between 15-
30mm.  The colour is generally tan to dark brown with a green or yellow tinge (DEC 
2007).  The underside of the shell tends to have a glossy appearance and is semi-
transparent (NPWS 2000).  Plate 1 illustrates a specimen recorded on site.  
 
Plate 1: Cumberland Land Snail recorded on site.  

 
 
 
The Cumberland land snail is an obligate feeder on fungi that is associated with the 
roots of Eucalyptus tereticornis – Forest Red Gum, and some ironbarks. The land 
snail’s typical habitat occurs under woody debris, leaf litter, bark accumulations 
around trees, and sometimes within grass clumps (NPWS 2000). Where possible it will 
burrow into loose soil (DEC 2007). 
 
2.2 Distribution 

Current knowledge suggests that the Cumberland land snail is restricted to the 
Cumberland Plain and Castlereagh Woodlands of Western Sydney and also along 
the fringes of River-flat Eucalypt Forest, especially where it meets Cumberland Plain 
Woodland (DEC 2007). 
 
The Cumberland land snail has a distribution that is restricted to an area that includes 
Western Sydney between Prospect and Liverpool to the east and the Hawkesbury-
Nepean River to the west.  Its distribution reaches north to the Windsor and Richmond 
area and south to Picton (www.amonline.net.au). 
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The NSW National Parks and Wildlife Service Atlas of NSW Wildlife currently lists over 
641 locations where the Cumberland land snail has been recorded.  These locations 
occur within the Sydney Metropolitan Catchment and Hawkesbury-Nepean 
Catchment.  Figure 2 shows the known locations of Cumberland land snails within 
Western Sydney. Most of these known locations are scattered throughout the region 
and are often small and isolated (DEC 2007).  
 
2.3 Representation in conservation reserves 

The snail has been recorded at Scheyville National Park, Agnes Banks Nature 
Reserve, Castlereagh Nature Reserve, Windsor Downs Nature Reserve and the 
northern tip of Gulguer Nature Reserve (Bents Basin). Given the distribution and 
morphological diversity apparent with the Cumberland land snail, the current reserve 
system does not represent an adequate coverage of the species morphological and 
genetic diversity particularly in the southern and south-eastern parts of its range. 
 
However, a number of sites occur on lands owned by public authorities including 
Prospect Reservoir, the Holsworthy and Orchard Hills defence facilities and 
Noorumba (Campbelltown LGA) and Nurragingy (Blacktown LGA) Reserves, which, 
under appropriate management conditions, could provide a suitable level of 
protection. 
 
The new Cumberland land snail records within the Western Sydney Parklands – 
Bungarribee Precinct, which will be managed under a trust administered by the 
Department of Planning, will increase representation in protected areas.  
 
2.4 Population Dynamics  

Due to the snail’s limited mobility, there is an issue in defining what constitutes a 
distinct population in Western Sydney.  Within the present remnant disjunct 
populations, several morphotypes exist, suggesting that there might be considerable 
genetic differences between extant populations (NSW Scientific Committee 1997). 
�

A study conducted by Stephanie Clark and Barry Richardson, titled ‘Spatial analysis 
of genetic variation as a rapid assessment tool in the conservation management of 
narrow-range endemics,’ was published in by CSIRO in 2002.  The study presented 
the findings and analysis of 152 individuals representing 17 populations of 
Cumberland land snail. It found that a mean habitat radius for a Cumberland land 
snail was approximately 350m.  This represents the extent of the genetic 
neighbourhood for the species (Clark & Richardson 2002).  The abstract for this paper 
is provided in Appendix B.   
 
Clarke and Richardson (2002) also found that there was no evidence of increasing 
divergence between populations of distances greater than 100m and that 
significant movement of individuals within a single generation is limited to 
approximately 350m.  The study recommended that the critical gap size for the 
Cumberland land snail was also approximately 350m (Clark & Richardson 2002).  
Further work by Clarke suggests that the snails on the border of populations illustrate 
the greatest genetic diversity.  
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Figure 2: Cumberland land snail locations within Western Sydney. 
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These findings are directly relevant to establishing the genetic extent of the 
population at Bungarribee, the viability of this population and in determining 
ecological restoration plans for the parklands.   
 
 

2.5 Threatening Processes 

There are several key threatening processes that have been declared by DECC for 
the Cumberland land snail.  These include:  

• the clearing and degradation of Cumberland Plain remnants; 
• high frequency fire resulting in loss of vegetation structure and composition; 
• removal and reduction of groundcover including leaf litter, woody debris, and 

bark accumulations; and 
• modification of habitat through weed invasion (NPWS 2000). 

 
High frequency fire resulting in the disruption of life cycle processes in plants and 
animals and loss of vegetation structure and composition” is also a key threatening 
process listed under the TSC Act. This process is relevant to this species and currently 
occurring on site through repeated arson attacks. 
 
 
2.6 Legal Precedents 

Proposals that may have potential impacts on the Cumberland land snail are 
typically subject to Part 5A of the Environmental Planning and Assessment Act1979 
(or seven part test).  This test considers the likely significant impact from the proposal 
on the threatened species and their habitat.  Although this project will be assessed 
under Part 3A of the EP&A Act, which does not require a significance assessment, 
there is case law that provides precedents regarding Cumberland land snail and 
significant impact assessment.   
 
In BT Goldsmith Planning Services Pty Ltd v Blacktown City Council [2003] NSWLEC 
240, the NSW Land and Environment Court found that Cumberland land snails could 
be translocated to a nearby reserve in order to satisfy Part 5A of the Environmental 
Planning and Assessment Act 1979.  Conversely in Australand Holdings Limited v 
Liverpool City Council [2007] NSWLEC 229, the NSW Land and Environmental Court 
found that Cumberland land snail could not be translocated into a residual lot.  This 
decision was based on concerns that the size and isolation of the resident snail 
population could result in inbreeding which would disadvantage the long term 
survival of the species at the location.   
 
In interpreting these judgments it would appear the court is upholding the notable 
case of Drummoyne Municipal Council v Roads and Traffic Authority of NSW of NSW 
(1989) 67 LGRA 155 at p163), in which significance is interpreted in the context and 
upon the facts of the each individual case.  
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3. Methods 
3.1 Data Audit 

An audit of digital data was undertaken to assist in locating potential habitat for the 
Cumberland land snail. This included vegetation mapping and Atlas records. 
Vegetation communities within the study area were reviewed (NSW NPWS, 2002) 
along with aerial photography of the study area (LPI, 1998 approx.) prior to field 
survey.  Data from the NSW National Parks and Wildlife Service Atlas of NSW Wildlife 
was reviewed, identifying the regional distribution of Cumberland land snails. 
 
 
3.2 Field Survey 

Targeted field surveys were conducted over a period of 7 days, from the 22nd August 
to 3rd September.  The area surveyed is shown in Figure 3.  The surveys were 
undertaken by Daniel Magdi, Simon Tweed, Enhua Lee, Penny Colyer, and Alastair 
Patton of Eco Logical Australia Pty Ltd (ELA).   Approximately 105 person hours were 
utilised in completing the survey.   
 
The weather conditions during the targeted field surveys are outlined in Table 1. 
 

Table 1 Weather conditions during field surveys 

Date Min Temp (°C) Max Temp (°C) Rainfall (mm) 
22nd August 2007 9.5 15.1 1.6 
23rd August 2007 8.3 17.2 1.1 
24th August 2007 8.4 18.2 2 
29th August 2007 9.6 21.9 0 
30th August 2007 14.8 27.2 0 
31st August 2007 14.8 26.5 0 
3rd September 2007 11.8 21.2 0 
Weather observations were taken from Prospect (www.bom.gov.au) 

 
The survey was targeted at potential habitat, primarily within native vegetation, at 
the base of Eucalyptus tereticornis (Forest Red Gum), and under woody debris.  The 
survey covered an area of approximately 57 ha of native vegetation, including 
Alluvial Woodland and Shale Plains Woodland within the study area.  
 
Survey methods included:  

• Active searches of litter and bark accumulations at the base of Eucalyptus 
tereticornis; 

• Active digging of loose soil at the base of Eucalyptus tereticornis; 
• Active searches under woody debris, rocks and other surface materials (ie: 

carpet, cement, tin); and 
• Limited active searches at the base of Eucalyptus amplifolia and  Eucalyptus 

moluccana. 
 
The presence of empty shells was treated as a positive identification for the presence 
of living individuals. 
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Figure 3: Area Surveyed 
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3.3 Licence Conditions 

Current scientific licences to conduct flora and fauna surveys are held by Eco 
Logical Australia (ELA).  These licences are issued by the NSW NPWS and Department 
of Primary Industries (DPI) and place an obligation upon Eco Logical Australia to 
submit all survey and incidental records to the NPWS for inclusion in their databases 
(primarily the Atlas of NSW Wildlife).   
 
The targeted field surveys for the Cumberland land snail were completed based 
upon the specific techniques outlined within the Environmental Impact Assessment 
Guidelines for the Cumberland land snail and in accordance with the above licence 
conditions. 
 
It is noted that invertebrates would not normally be regarded by Animal Care and 
Ethics Committee’s (ACEC) administered under DPI.  
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4. Results 
4.1 Distribution 

The surveys identified 215 separate positive sites for Cumberland land snail.  Within 
these record sites, 244 shells and 35 live snails were recorded.  The concentration of 
the sites is shown in Figure 4, and occurs within the Shale Plains Woodland to the 
north and west of the proposed Doonside Residential Footprint.  There were other 
isolated positive search results within Alluvial Woodland along Eastern Creek and a 
tributary.  
 
The surveys identified that there are 19 sites (or 8.8%) within the current development 
footprint where 17 shells (6.9%) and 4 live snails (11.4%) were recorded.  The asset 
protection zone (APZ) requirements are included within the calculation of impacts 
from the development footprint.  
 
The bulk of the population exists within the patch of Shale Plains Woodland located 
immediately outside the development footprint, with 215 shells (88%) and 29 live 
snails (74%) recorded. 
 
The areas of Alluvial Woodland surveyed within the Bungarribee and Doonside 
Precincts had scattered locations where the snails were found. These included 12 
shells and 2 live snails. Tubulated results are presented within Table 2. 
 

Table 2 Survey results. 

Location Positive 
Searches 

Shells  Live 
Snails 

Shale Plains Woodland (Development Footprint) 19 17 4 
Shale Plains Woodland 183 215 29 
Alluvial Woodland 13 12 2 

Total 215 244 35 
 
 
4.2 Population 

The survey identified a viable population within the Shale Plain Woodland adjacent 
to the Doonside residential development.  
 
Based on the results from the field surveys, there is estimated to be only one 
population within the Bungarribee Precinct.  Given that the relative spatial 
distribution of the results is centred as illustrated in Figure 4, it is believed that this 
population comprises one genetic community. The spatial extent of the community is 
approximately 254m (north-south) by 204m (east west). This is well within the mean 
350m radius established by Clarke et al (2002). 
 
4.3 Micro Habitat  

The majority Cumberland land snail locations were found within litter and bark 
accumulations at the base of E.tereticornis. Other habitats under which the snail was 
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recorded included woody debris, rocks, and foreign building material.  These habitat 
results are documented in Table 3.  
 

Table 3 Habitat results. 

  Sites Live Snails Shells 
Eucalyptus tereticornis 194 29 216 
Eucalyptus amplifolia 1 0 1 
Eucalyptus moluccana 5 0 5 
Woody Debris 6 2 6 
Rock 6 4 13 
Other Materials 3 0 3 

Total 215 35 244 
 



Final Cumberland Land Snail Survey  

 12 
Eco Logical Australia Pty Ltd Ph - (02) 9993 0566 
Ecological Assessment, GIS, Environmental Management and Planning Fax - (02) 9542 5622 

 
Figure 4: Survey Results. 
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4.4 Threats 

Several threats to the Cumberland land snail were identified during the field surveys. 
These threats included: 

• Weed invasion (Africa Olive); 
• Frequency and intensity of current fire regimes; 
• Exposed ground surfaces on Trails and easements; and 
• Predation by introduced snails. 

 
Weed invasion by African Olive is currently the major threat to the Cumberland land 
snail at the Doonside site. African Olive, which is toxic to the snail, dominates the 
understorey of some large E.tereticornis in areas shown in Figure 5.  
 
Fire regime is a key threatening process to the Cumberland land snail. There has 
been recent fire activity within the Doonside Precinct that has affected the amount 
of habitat available for the snails. This fire activity is shown in Figure 5.  This fire 
affected area is devoid of larger logs and woody debris possibly indicating intense 
fire events.   
 
Trails and easements, shown in Figure 5, are located throughout the surveyed area. 
These tracks and trails may be a potential barrier for Cumberland land snail 
movement. The bare surfaces present an increased exposure to predators such as 
birds.  Introduced snails were also present within the Bungarribee Precinct, west of 
Eastern Creek.  These snails are carnivorous and may have an impact on the long-
term viability of the recorded snail population. 
 
 
4.5 Discussion 

The targeted surveys within the Parklands Bungarribee Precinct and Doonside 
Residential Parcel resulted in the identification of a single viable population within the 
Shale Plain Woodlands.  The survey also recorded limited and scattered findings 
within the riparian corridors of Eastern Creek, and a tributary with the Alluvial 
Woodland habitat. 
 
Approximately 95% of the Cumberland land snails found within Bungarribee were 
recorded in the Shale Plains Woodland to the north and west of the north-western 
portion of the Doonside Residential footprint. Approximately 88% of snails within this 
stand are located outside the development footprint, with approximately 10% of 
snails occurring within the development footprint. 
 
The snails that will be impacted by the proposed development are part of a larger 
stable and viable population of Cumberland land snails, within the stand of Shale 
Plains Woodland. The area within this patch of Shale Plains Woodland that is 
proposed to be cleared as a result of development is approximately 1.79 ha.  Of this 
area, only 0.66 ha (or 37%) contains snail records at this time.  However it is noted 
that if the recent fire history was to positively change, this area would most likely 
become suitable snail habitat and predictably would have been in the past.  
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Figure 5: Snail Threats. 
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5. Mitigation Measures  
There are a number of measures that can be taken to address impacts on site.  In 
order to co-ordinate and manage these measures, spatially and temporally, it is 
recommended that a Cumberland Land Snail Plan of Management (CLSPoM) be 
developed as a requirement of project approval under Part 3A.  
 
The CLSPoM would include a detailed set of actions to improve habitat in areas 
adjacent to the proposed development.  Issues to be addressed in the CLSPoM 
include: 

• weed management (ie the removal of Africa Olive); 
• fire management prescriptions and hazard reduction guidelines; 
• predation management; 
• reduction of human interference through interpretation and signage; 
• ecological restoration to provide habitat linkages within the Bungarribee 

Precinct; 
• potential translocation of affected individuals; 
• a staged plan of works that will need to be carried out before, during and 

post development; and 
• monitoring. 

 
The mitigation measures that are outline below will require some level of 
coordination between the developer and the future trust. Specific mitigation 
measures suggested for the CLSPoM are outlined below.  
 
5.1 Weed Management 

The removal and control of Africa Olive in the western and southern areas of the 
Shale Plains Woodland patch will increase the available area of habitat to the 
existing Cumberland land snail population.   
 
In order to reduce further the toxic nature of leaf drop from the olives, it is suggested 
that surrounding leaf litter also be collected and replaced with debris from area’s 
proposed to be cleared.  
 
The initial removal of weed species should be incorporated into planned bush 
regeneration activities for the site, but made a first priority.  Ongoing monitoring of 
olive seedlings and saplings will also be required. Weed removal should commence 
prior to construction. Follow up weed removal will be needed during construction 
and post construction, as would be recommended within a CLSPoM. 
 
5.2 Fire Management  

Detailed research has been undertaken by Watson (2006) investigating the 
appropriate fire regimes required for threatened flora species and Cumberland Plain 
Woodland in Western Sydney.  These recommendations along with estimates of leaf 
litter accumulation and bushfire hazard should be used to determine an appropriate 
fire regime to support Cumberland land snail at this location.  The CLSPoM should 
outline the recommended fire:  

• Frequency; 
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• Intensity; 
• Season; and 
• Exclusions (ie bases of E.tereticornis). 

 
5.3 Reduction of Human Interference  

At a minimum, access through the Shale Plains Woodland from the development 
should be minimised, consolidated and controlled.  Raised boardwalks and tracks 
within the habitat area should be considered to reduce habitat impact and 
facilitate snail movement.  
 
Interpretation and signage should be considered to educate future Doonside 
residents of the presence and habitat requirements of the Cumberland land snail.  
Prohibitions on fire (arson), firewood collection and garden waste disposal are 
considered mandatory.  
 
5.4 Ecological Restoration  

The current ecological restoration plan for the Bungarribee Precinct does not identify 
Shale Plains Woodland recreation or restoration within 350m of the snail population.  
The ecological restoration plan should be amended to provide additional habitat 
particularly on the eastern side of Eastern Creek where introduced (predatory) snails 
were not recorded.  
 
Further landscaping adjoining the residential area should exhibit a strong preference 
to the placement of  E.tereticornis where possible.  
 
5.5 Translocation  

All translocation of threatened fauna is regulated by the Department of Environment 
and Climate Change (DECC).  Translocation of threatened fauna typically requires a 
licence issues under s91 of the TSC Act.  Part 3A of the EP&A Act, under which this 
development is being assessed, does not extinguish the s91 licence requirements 
under the TSC Act.   
 
In administering these licences, DECC has established a policy to guide the planning 
and implementation of translocation programs for threatened fauna in NSW.  Each 
translocation program must be undertaken in accordance with a translocation 
proposal (TP) which has been prepared following the guidelines in the policy and is 
licensed by DECC. The DECC translocation policy is provided in Appendix C.   
 
The translocation program and monitoring will need to be performed for snails 
located within the development footprint. These snails will need to be translocated 
as close to their original site as possible. The translocation program should include:  

• a schedule of works;  
• implementation of shelter devices within the areas where the snails will be 

translocated to; 
• translocation events at two weeks, one week and one day prior to civil works; 

and 
• monitoring by a qualified ecologist during works. 
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5.6 Staged Implementation  

A staged plan of works will need to be established for the Cumberland land snail 
management before, during, and after the development process. This may be 
expressed in table form, with categories to be addressed including: 

• Action type eg. investigation, design / planning, capital works, -maintenance; 
• Preferred Priority: to be based on the agreed prioritisation process; 
• Preliminary Cost Estimate; 
• Evaluation criteria; and 
• Targets (2 and 5 years). 

 
5.7 Monitoring 

Monitoring (ie recording snail populations) will potentially be a source of additional 
and ongoing impact on the snail population and its habitat. As such it is 
recommended that the monitoring actions that will be outlined within the CLSPoM 
have minimal impact on the snail population and its habitat.  Achievement and 
fulfilment of the commitments in the CLSPoM can be readily achieved.  
 
A comparative census should be undertaken 2 years after the implementation of the 
initial actions in the CLSPoM, and recommendations made as to the necessity and/or 
desirability of a further census at 5 years.  
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6. Recommendations 
The mitigation measures have the potential to significantly reduce impacts on 
resident Cumberland land snails within the development footprint.  The mitigation 
measures outlined will need to be implemented to maintain a viable population of 
Cumberland Land Snail within the site, given the populations location and current 
condition. 
 
The improvements to adjacent habitat condition that is currently degraded, through 
the presence of African Olive and inappropriate fire regimes in particular, is 
expected to increase the availability and suitability of snail habitat.  With the 
increase in available habitat, it is not expected that the proposed translocation of a 
small number of snails into this larger population will result in negative impacts - such 
as inbreeding which would disadvantage the long term survival of the species at this 
location.  The translocation of snails from the development footprint will need to be 
done in accordance with the DECC guidelines and following the implementation of 
the CLSPoM.  
 
Impacts on the Cumberland land snail and its habitat within the development 
footprint will occur as a direct consequence of the proposed residential 
development.  These impacts are not considered likely to pose a significant impact 
on the population provided an appropriate CLSPoM (as outlined above) is 
implemented prior to development.   
 
The establishment of a CLSPoM will need to be the first action undertaken. The 
CLSPoM will outline a detailed schedule of works pre-construction, during 
construction, and post construction that are needed to implement all mitigation 
measures outlined within this report. 
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Appendix C – Policy and Procedure Statement No.9 
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