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Background  

The WildEyre collaboration   
 
The WildEyre project partnership was formed in 2007 and is underpinned by a strong collaboration 
between three environmental non-government organisations (Greening Australia, The Wilderness 
Society and the Nature Conservation Society of South Australia), the Eyre Peninsula NRM Board and 
the Department of Environment, Water and Natural Resources (DEWNR). Representatives from 
these five organisations form the WEWG which meets regularly to oversee the operations of the 
project. WildEyre is supported by a range of other community organisations and individuals, 
including indigenous representatives. 
 
The WildEyre region of South Australia is a scenic and ecologically diverse region of central western 
Eyre Peninsula (Figure 1). Broad-scale clearance of native vegetation for agriculture has occurred 
since European settlement, but significant areas of intact and modified vegetation remain and these 
support a diverse range of unique native fauna and flora. The region forms part of the East meets 
West Naturelink. 
 

 

 
 
Figure 1. WildEyre project boundary, central western Eyre Peninsula. (Map by Matt Turner, The 
Wilderness Society). 
 
 
  



 
 

Key conservation assets 
 

Using the Conservation Action Planning (CAP) process developed by Berkinshaw and Durrant (2012), 
strategic biodiversity priorities have been identified for the region. Among these priorities are the 
following ecological assets, including the species they support on both public and private lands: 
 

 Sandy Coasts and Dunes 

 Rocky Coasts and Cliffs 

 Sheltered Coastal Bays 

 Sub‐coastal Wetlands 

 Sub‐coastal & Limestone Plains Mallee 

 Sand Mallee (including dune top remnants) 

 Red Gum Woodlands 

 Mallee Box and Native Pine Woodlands 

 Sheoak Grassy Woodlands 

 Native Grasslands and Low Sedgelands 

 Granite Outcrops 

 
The distribution of these key biodiversity assets in the WildEyre region is shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Figure 2. Map of the WildEyre region showing conservation/ecological assets identified through Conservation Action Planning (Greening Australia SA 2009, 

Map Produced for the Eyre Peninsula Natural Resources Management Board and WildEyre Working Group). 



 
 

Biodiversity Fund project including objectives 
The WildEyre project has recently attracted significant funding from the Commonwealth 

government’s Biodiversity Fund to undertake broad-scale restoration, revegetation and weed and 

pest control across large areas of the region.  

Future restoration work for the project will focus on four of the ecological assets identified by CAP: 
 

 Red Gum (Eucalyptus camaldulensis) Woodland  

 Mallee box/ Native pine (Eucalyptus porosa/ Callitris gracilis) Woodland 

 Sheoak (Allocasuarina verticillata) Grassy Woodland 

 Coastal Cliffs and Dunes 

Objectives of the project are to protect and enhance existing remnants, revegetate key areas and 
reduce threats (e.g. through weed and pest control) and anticipated outputs include: 
 

 625 ha of biodiverse plantings (revegetation) 

 4000 ha of remnant protection and enhancement 

 5000 ha of managing threats to biodiversity (i.e. weeds and pests) 

Monitoring to assess the success of the proposed project activities is an important aspect of this and 

future WildEyre activities. Appropriate ecological measures are required to gauge the success of 

these restoration efforts. A well designed approach to monitoring can provide valuable information 

on project performance and forms the basis of effective adaptive management (Walters & Holling 

1990). 

 

This report is intended to be used as a guide to monitoring effort throughout the current project and 

for future restoration activities in the WildEyre region. Results from monitoring can be used to 

inform future iterations of Conservation Action Planning and broader NRM planning in the region. 

The project aligns closely to the objectives and targets of high level planning documents in South 

Australia such as the State Strategic Plan, State NRM Plan, the No Species Loss strategy and 

Naturelinks (Figure 3). 



 
 

 

Figure 3. Context for the WildEyre project showing relevant plans and strategies, programs and 

conservation objectives and ecological assets for the current project.   

Monitoring for landscape restoration projects 
 

There have been many large-scale restoration projects in Australia and elsewhere in recent decades, 

with significant public investment committed to conservation and restoration of biodiversity and 

ecosystem processes. Important lessons can be learnt from these projects. In particular, past 

projects have suffered from lack of meaningful monitoring to inform decision-making and to 

evaluate project outcomes (Field et al. 2007; Lindenmayer and Gibbons 2012).  

Monitoring and evaluation are important components of effective adaptive management in ecology 

and natural resource management. Unless appropriate monitoring is undertaken, it is very difficult 

to judge the success or failure of conservation and natural resource management projects and their 

objectives. It is also difficult to detect meaningful change resulting directly from restoration actions. 

To detect and attribute changes to management interventions, indicators must be selected to 

maximise the likelihood of being able to detect change and these must be measured at appropriate 

temporal and spatial scales with adequate replication and controls as necessary. Effective 

monitoring should be based around the explicit testing of hypotheses (Lake 2001) or monitoring 

questions.   

Management decisions about biodiversity are often difficult because ecosystems are inherently 

complex and variable in space and time and knowledge is often incomplete.  Furthermore, the 

results of management interventions on biodiversity and ecosystem processes may take many years 

or even decades to become apparent and multiple interacting factors may influence outcomes. For 

example, in eastern Australia, ecological responses to broad-scale landscape restoration are only 



 
 

now becoming apparent with a range of threatened and declining bird species starting to recolonise 

revegetation patches (Kavanagh et al. 2007; Barrett et al. 2008).  

Monitoring guidelines have been proposed for a number of existing landscape-scale restoration 

projects, from which WildEyre can learn (e.g. Freudenberger and Harvey 2003; Atyeo and Thackway 

2009: Clarke et al. 2012). These guidelines emphasise the importance of being able to evaluate 

outcomes and the need for specific goals in relation to proposed restoration activities (Clarke et al. 

2012). Conservation and biodiversity restoration projects typically aim to restore native ecosystem 

components and processes that contribute to landscape resilience and to reverse the decline of 

native species, communities and ecosystems. However, it is difficult to measure the outcomes of 

these broadly defined goals. It is more useful to aim for tangible outcomes such as the re-

establishment of certain plant or bird species. For example, the aim of River Red Gum restoration or 

revegetation might be to encourage known declining woodland bird species to recolonise an area. It 

may take years or even decades (in the case of revegetation) before the response becomes 

apparent, but this approach provides a true indicator of an ecological response compared with 

output indicators such as length of fencing or area of remnant vegetation protected/managed.  

It is important that appropriate indicators are selected to accurately reflect changes in biodiversity 

over time. If data is collected using rigorous, scientific methods with appropriate indicators and 

survey design, the results can be analysed for statistical significance and thus interpreted with more 

confidence. Monitoring for restoration is often constrained by time and resources, so some 

indicators are better suited to these sorts of projects and can yield more meaningful results in 

shorter time frames. For example, assessments of woodland birds are relatively inexpensive and 

rapid and collect large quantities of useful data in a short time compared with more labour-intensive 

and data poor trapping methods for other taxa, particularly in highly modified agricultural settings.      

Types of monitoring 

  
For the purposes of this project, monitoring has been broadly divided into four categories: 

Output monitoring – where easily quantified inputs and outputs are systematically documented 

over the life of the project. Examples of outputs include the length of fencing, number of kilograms 

of seed and area of remnant vegetation restored and/or revegetated. 

Resource condition monitoring – where the baseline condition of a resource (e.g. native vegetation 

community) is established and the resource is monitored over time to detect change. This type of 

monitoring typically occurs at large spatial and temporal scales. 

Performance monitoring – monitoring which aims to detect changes at the local scale in response to 

management e.g. changes in vegetation or bird communities in response to restoration or 

revegetation. Ideally this form of monitoring can be coordinated with resource condition monitoring 

so that control/ reference sites can be used for both types of monitoring. 

Pest and weed control monitoring – This is separated for this project and is measured by 

distribution, infestation level, rate of spread and level of threat. It is also one measure used to define 

resource condition and/or evaluate performance as described above.  



 
 

Past and current biodiversity monitoring in the region     
An important component of best practice monitoring is to learn from other projects and where 

possible, to coordinate efforts with past and ongoing monitoring. A wide range of monitoring and 

assessment projects has been undertaken in the WildEyre region (Table 1). Established assessment 

sites and key learnings from these projects can be used to inform future monitoring and 

conservation projects. 

Table 1.  Summary of past monitoring and assessment projects in the WildEyre region.  

Project  Type of monitoring  Indicators  Comment 

Bushland Condition 
Monitoring (BCM) 

Resource condition + 
Performance monitoring 
Ongoing  

Vegetation diversity 
structure, threats, 
overstorey health and 
habitat features. 

Network of quadrats established 
across the region. BCM vegetation 
types (benchmark communities) 
have been matched to Native 
Vegetation Information System 
(NVIS) data used by DEWNR. Red 
Gum baseline condition project 
undertaken in ten sites. 

Biological survey (DEWNR) Resource condition/ 
inventory 

Plants and vertebrates Includes threatened species 

Shorebirds monitoring Resource condition Shorebird numbers BirdLife Australia (Jane Cooper) 

Rapid vegetation condition 
(Env. Accounts trial) 

Resource condition Vegetation diversity 
structure, composition 

Limited by methodology & number 
of vegetation parameters assessed  

Weeds and pest Pest and weed Bridal creeper & 
boneseed, boxthorn 
mapping 

Ongoing monitoring of weed and 
pest control 

Bird monitoring project Resource condition Bird community 
composition and 
abundance 

Aligned to CAP/ Biodiversity fund 
assets. 10 Red Gum, 8 Coastal, 6 
Pine/Mallee Box & 5 Sheoak sites. 
Aim to increase # sites 

Rapid condition assessment 
Sheoak Grassy Woodlands 

Performance monitoring  Vegetation condition Based around basic state and 
transition model for grassy sheoak 
woodlands 

BirdLife Australia Atlas Resource condition Bird species presence/ 
absence 

Ongoing community-based 
monitoring through Birdlife Aust. 

Wetlands inventory Resource condition/ 
inventory 

Mostly hydrogeological Initial report + 5 yrs of 
hydro/chemistry data 

Spotlight surveys  Weed and pest Regular spotlight 
surveys 

Records vertebrate fauna 

Herpetology group surveys Resource 
condition/inventory 

Reptile fauna - 

NCSSA surveys Hincks and 

Hambidge 

Resource condition/ 
inventory 

General biological 
survey all taxa 

Records of species held by NCSSA 

AWC surveys/ trapping at 

Dakalanta (March 2013) 

Resource condition/ 
inventory 

Small mammals and 
reptiles 

- 

GDE surveys/ reports SKM  - - Copies at NRM Board 

Yellow-tailed Black 

Cockatoo monitoring 

Resource condition YTBC census Ongoing? 

DEWNR opportunistic 

surveys 

Resource condition All fauna/ flora Ongoing – mostly unusual records 

 

 



 
 

Of particular significance for the current project is the network of vegetation and bird monitoring 

sites that already exist across the WildEyre region. These can be used to determine trends in 

resource condition and will be supplemented during the project at strategically selected sites to 

provide a more complete understanding of the impacts of large-scale restoration of biodiversity. In 

addition to broader resource condition, the Bushland Condition Monitoring (BCM) assessment 

method can be used to monitor the performance of restoration and revegetation at a local scale. 

There is the potential to develop additional monitoring projects around a number of other key 

questions and data gaps in the region as the project develops. 

Monitoring requirements for Biodiversity Fund project 
 

What are we monitoring and reporting on? 
 

Monitoring across the four identified ecological assets is designed around the three broad objectives 

of restoration, revegetation and weed and pest control. Decisions on the most appropriate 

indicators to use were made at the time of preparing the Biodiversity Fund proposal, based on prior 

knowledge and available regional information (Table 2). Monitoring protocols for each of the main 

types are described in more detail below. 

Table 2. Biodiversity Fund monitoring requirements 

1. Output monitoring 

a. Area restored or revegetated (ha) 

b. Direct seeding kg/km 

c. Fencing (km) 

d. Area under feral animal control (ha), bait (kg), shooting, trapping effort (hrs) 

e. Area under invasive plant control (ha), herbicide (l), lopping, slashing, manual weeding (hrs) 

2. Regional resource condition monitoring 

a. Systematic framework of vegetation condition and bird monitoring sites: 

- Bushland Condition Monitoring – stratified random sample 

- Bird survey paired with vegetation sites (2ha/20 min) 

- Point centre quarter method 

3. Performance monitoring in restoration and revegetation sites (permanent sites) 

a. BCM to establish baseline condition 

b. Annual/ bi-annual monitoring to measure progress 

c. Bird monitoring paired with vegetation monitoring  

d. Point centre quarter assessments 

4. Vertebrate pest and weed control monitoring 

a. ID of priority pest and weed species and areas  

- Mapping of extent in restoration/ revegetation areas 

b. Existing data and opportune landholder information 

 

 



 
 

Output monitoring is linked to all three objectives but its purpose is more for reporting to funding 

bodies on the progress of the project in relation to coarse surrogates of restoration success. 

Regional resource condition monitoring is most closely aligned to Objective 1 (restoration at the 

landscape scale) while performance monitoring is most closely aligned to Objectives 1 and 2 

(restoration and revegetation). Vertebrate pest and weed control monitoring is most closely aligned 

to Objective 3 (weed and pest control).  Table 3 defines the proposed hypotheses for each project 

objective. 

Table 3. Hypotheses used to test progress toward objectives for the WildEyre monitoring project 

Objective 1 - Restoration Objective 2 - Revegetation Objective 3 – Pest & weed control* 

H1: Measures of vegetation 
condition improve in response 
to restoration at local and 
landscape scales. 

H1: Vegetation condition 
measures improve in response 
to local–scale revegetation 

H1: The spatial distribution and 
abundance of target weeds reduce 
in response to weed control and 
management 

H2: Bird diversity and 
community composition 
change in response to 
restoration at local and 
landscape scales  

H2: Bird diversity and community 
composition change in response 
to local-scale revegetation 

H2: The distribution and 
abundance of pest animals 
reduces in response to pest 
control/management 

*Target weeds include but are not limited to African Boxthorn, Rhamnus and target pests include foxes, rabbits, deer and goats  

As this project progresses, there will be opportunities to revise and refine these questions. For 

example, certain aspects of vegetation condition may be identified as being important indicators of 

change and bird species that are declining in the landscape (response groups) can be used to inform 

future monitoring. Improved knowledge of these ecosystem attributes will enable greater inference 

regarding measures of restoration success. 

How are we going to monitor? 
 

Recommended methods for the four key monitoring requirements are outlined below. 

1. Output monitoring  

These output measures are comparatively easy to monitor and require only accurate record keeping 

of all on-ground activities. Information can be stored in a simple spreadsheet or preferably in a 

spatial database with records added as the project progresses. This method of data capture will 

make reporting on project outputs very simple. It is preferable that as few people as possible have 

access to and make changes to this database and that data are maintained in a consistent manner by 

the same organisation/custodian. To maintain consistency with existing projects in the region, 

current methods for recording on-ground works (OGW) program information should be used (e.g. 

Greening Australia direct seeding assessment method and NRM Board OGW records). In addition to 

these, Atyeo and Thackway (2009) suggest a range of measures that can be usefully collected at 

OGW sites which can be used to supplement existing methods. A summary of the output measures 

to be recorded as part of the current project is provided at Appendix 1. 



 
 

2. Regional resource condition monitoring 

The Conservation Action Plan for the WildEyre region uses a combination of quantitative and 

qualitative measures to determine the viability of conservation assets. One component of this 

assessment is to assign a “condition” to the asset, based on a qualitative assessment (using the best 

available information) of key ecological attributes (Berkinshaw and Durant 2012).  

There is also existing quantitative data in the region for a range of ecological indicators (refer to 

Table1). In particular, Bushland Condition Monitoring quadrats have been established at 

approximately 80 sites across the region and a transect-based rapid vegetation monitoring 

technique has been used at 230 sites across the main vegetation types (DEWNR unpublished report).  

A brief description of the Bushland Condition Monitoring method is provided at Appendix2 and a 

more detailed methodology for measuring native bushland condition across Eyre Peninsula is 

provided by Milne et al. (2008). 

Baseline bird surveys have recently been undertaken in randomly selected sites (Figure 4) 

representing the four ecological assets (Collard 2013) - these will be useful as baseline measures and 

for determining which bird species to monitor and how much survey effort is required for future 

surveys. These data can be used to assess the success of targeted restoration at the landscape scale. 

A datasheet for bird surveys is provided at Appendix 3. 



 
 

 

Figure 4. Map showing the bird monitoring sites established across four ecological assets and 

surveyed in Spring 2013.  

It is important that additional bird and bushland condition monitoring sites are established in 

underrepresented vegetation communities so that accurate baseline information about these 

communities is in place for comparison with future monitoring results. In particular, additional BCM 

sites should be established in Sheoak Grassy Woodland, Native Pine/Mallee box and Coastal 

communities using the same random stratified selection process as used for Red Gum sites. 

Additional bird survey sites should be established in underrepresented vegetation communities (i.e. 

Sheoak and Native pine/Mallee box) and all sites resurveyed in Spring 2013 to maintain consistency 



 
 

with existing surveys. Where possible, BCM sites should be nested within 2 ha bird monitoring sites 

so that habitat measures can be related to changes in bird diversity and community composition.    

 

3. Performance monitoring in restoration and revegetation sites 

Experimental design is important for these sites – ideally each assessed site should have equivalent 

reference and/or control sites so that genuine changes to the site resulting from altered 

management can be detected (see Lake 2001). Reference sites are surveyed to provide a benchmark 

for comparison with restoration/revegetation sites (Figure 5). Existing survey sites within the 

ecological assets of interest may be able to be used as reference sites.  The availability of reference 

sites depends on the condition of the vegetation - in highly disturbed systems (e.g. Sheoak Grassy 

Woodlands) such sites may not be available. An alternative design would be to establish “control” 

sites where sites with similar management to the assessment site prior to management changes are 

sampled both before and after management (i.e. a Before After Control Impact (BACI) design).    

 

 

Figure 5. Monitoring the progress of a revegetation site over time (from Kanowski and Catterall 2009). 

 

 



 
 

Establishment success in revegetation  

 
Atyeo and Thackway (2009) discuss the advantages of monitoring revegetation condition and 

highlight that monitoring can be used to: 

- Reassess revegetation priorities 

- Evaluate the success or failure of an activity 

- Evaluate and improve the effectiveness of revegetation methods  

- Evaluate return on revegetation investment, and 

- Progressively map and report revegetation activities at local, regional and national scales 

These authors also describe recommended measures and have developed a checklist of attributes 
which should be recorded. A spreadsheet has been developed to keep track of WildEyre project 
outputs – this will be used to maintain records as the project progresses (Appendix 1).  
 
An existing method used by Greening Australia to monitor revegetation success over time will also 
be used or adapted for the current project. This method records the number of seedling stems of 
each genus (i.e. Eucalyptus, Allocasuarina, Melaleuca etc) along 3 randomly selected 20 metre 
lengths of direct seeding (total 60 m), 100 m apart . It is recommended that this is repeated at least 
three times within each revegetation area (i.e. total sampling length of 180m). A stem density 
estimate can be calculated by using a conversion factor which assumes 2500m of direct seeding per 
hectare. A datasheet of this method is provided at Appendix 4 and it is recommended that 
revegetation sites are monitored in this way annually throughout the life of the current project and 
less frequently as the vegetation matures.  
 
Bushland condition monitoring (which includes photopoint monitoring sites) is an additional method 
that can be used to measure revegetation success over time. However other measures of success 
may also be appropriate for these sites. For example, monitoring of tubestock plantings is relatively 
straight forward and can be done by comparing the number of tubes originally planted with the total 
number of surviving plants over time. If a large site, a representative area sample can be used to 
attain the same measure of success. Some measure of health is also useful for monitoring 
revegetation condition over time.  
 
The majority of revegetation for WildEyre will be established using direct seeding. Useful measures 
for this method include the number of germinated plants, the species germinating and their survival 
and growth at particular times after planting (see http://www.florabank.org.au). To determine 
overall survival and germination data for direct seeding sites, sample lengths along each row can be 
counted and applied to the whole site by multiplying by the total length of the direct seeding. An 
existing method of monitoring direct seeded revegetation is already used by Greening Australia in 
the region.      
   
Management actions to restore native biodiversity may have a significant effect on woodland bird 
communities. For example revegetation with native woody perennial vegetation can support diverse 
assemblages of woodland birds, including declining species (Barrett et al. 2008; Collard et al. 2011; 
Lindenmayer et al. 2012). The impacts of changes in grazing management regime on declining 
woodland birds are less well understood. However, studies in eastern Australia have measured the 
effects of grazing management regimes on bird communities and concluded that changes to ground-
level habitat quality as a result of grazing management can have a significant impact on declining 
woodland bird species (see Jansen and Robertson 2001; Martin and Possingham 2005; Martin and 
McIntyre 2007). Declining woodland bird species are likely to respond well to improvements to 
ground-level habitat conditions resulting from altered grazing management and are therefore 

http://www.florabank.org.au/


 
 

appropriate for use as indicators in the WildEyre project. Because they are highly mobile, birds 
provide responses at local and landscape scales in realistic timeframes, they are relatively easy to 
monitor and elicit widespread community interest.  

Carbon 

Assessment of carbon in revegetation sites using the latest field measures and allometric equations 
are being developed as a separate component of the WildEyre project. It is important that plantings 
established to maximise carbon sequestration also provide high biodiversity values (Collard et al. in 
press). 

 

4. Vertebrate pest and weed control monitoring 

Weed and pest animal control locations can be mapped using a geodatabase. It may be possible to 

monitor changes in weed and pest species density and threat in response to management using 

BCM sites repeated over time. 

Management plans for pest and weed species in the WildEyre region are currently being developed. 

The management plan for boxthorn uses a similar system of monitoring to BCM so that data from 

both monitoring efforts can be compared and used to inform natural resource management at a 

regional level.  

Project monitoring, evaluation and review 
Progress towards monitoring objectives will be discussed at two WildEyre Working Group meetings 

per year and other issues will be discussed at other meetings or out of session. Monitoring data will 

be prepared in a format that is able to inform future iterations of CAP and Landscape linkages Plan 

(see Koch 2013). 

The WildEyre project objectives necessarily align with Commonwealth level biodiversity targets as 

proposed in the Biodiversity Fund guidelines and in Australia’s Biodiversity Conservation Strategy 

2010-2030. WildEyre objectives are also consistent with a number of State and regional-level policies 

and plans. For example, the project is consistent with the No Species Loss strategy of the State 

Strategic Plan. The WildEyre region also forms part of the East Meets West Naturelink, a key 

component of South Australia landscape corridor network. WildEyre also align directly with the 

resource condition and management action targets of the Eyre Peninsula Natural Resource 

Management Plan (Figure 3). It is important that the activities undertaken and information collected 

during the WildEyre project are used to inform and enhance biodiversity conservation planning and 

implementation at a range of spatial scales. This will require ongoing communication and reporting 

about the results of the project between the WildEyre project, the Eyre Peninsula NRM Board and 

State and Commonwealth government agencies.    

In order to measure success of the WildEyre Biodiversity Fund activities over the longer term (i.e. 

beyond the life of the current project), it is important to maintain links with other monitoring and 

conservation programs in the region. The EP NRM Board and DEWNR are responsible for overseeing 

regional performance monitoring and their representation on the WildEyre Working Group will 

facilitate the transfer of relevant knowledge and data. NCSSA administer the state-wide BCM 

database and monitoring results will be available to the WildEyre project on an on-going basis.     



 
 

Community involvement and citizen science 
There is growing recognition of the value of local communities and rural landholders in gathering 

information that can be used to inform natural resource management decisions (Danielsen et al. 

2005). Where possible, monitoring projects for WildEyre should encourage and promote volunteer 

community involvement. The Bushland Condition monitoring method is designed to be used by 

landholders with limited training or ecological/botanical knowledge. Interest in birds is particularly 

high in the local community and this knowledge and passion can be used to develop valuable 

datasets for monitoring changes in bird populations at large spatial scales (e.g. Atlas of Australian 

Birds http://birdata.com.au/about_atlas.vm) and for measuring the success of restoration projects. 

Supporting volunteers and interested landholders should be a priority for the WildEyre project. 

Data management systems, analysis and quality assurance  
The usefulness of the monitoring information collected as part of this project will depend to a large 

extent on the accuracy of the monitoring and the management of the data. Where possible, steps 

should be taken to reduce bias in data collection by using robust and accepted methods and data 

should be analysed using appropriate univariate and multivariate methods. The number of people 

collecting the same sort of data should be controlled and data collection techniques should be 

calibrated to make sure that measures are consistent and accurate. Data should ideally be managed 

by a single custodian and entered into data storage systems by as few people as possible to rule out 

the likelihood of data entry and interpretation errors. Where there is a large number of surveyors 

(e.g. citizen science input) adequate data verification and moderation processes should be applied. 

Bushland Condition Monitoring data collected as part of this project will be entered into the state-

wide database for vegetation condition at the Nature Conservation Society of South Australia. This is 

a MS Access database administered by NCSSA with sound data verification procedures and 

sophisticated reporting capability. Bird data will be stored and analysed by NCSSA and provided to 

the Biological Database of South Australia, administered by DEWNR. Table 4 provides information on 

these and other WildEyre datasets and associated data storage and management responsibilities. A 

WildEyre database will be developed to track output data from the project on an ongoing basis. This 

database will be administered in the region by WildEyre officers and will serve as the central 

repository for output data collected by field staff    

Table 4. Different datasets to be collected and managed as part of the WildEyre project.  

Data type Data collection Data entry Storage, maintenance and 
reporting 

BCM NCSSA, GA, DEWNR and 
volunteers using BCM 
datasheet  

NCSSA NCSSA 

Bird survey NCSSA + volunteers using 
data sheet (Appendix 3) 

NCSSA NCSSA 

On-ground works 
including restoration 
& revegetation*  

WildEyre officers and 
contractors (Appendix 1) 

WildEyre officers & 
contractors 

WildEyre project officer in 
output database 

Pest and weed* 
management 

WildEyre officers 
contractors using pest or 
weed-specific datasheets 

WildEyre officers & 
contractors 

WildEyre project officer, 
DEWNR 

*Adequate data collection and entry using data sheets provided a requirement of contract 

http://birdata.com.au/about_atlas.vm


 
 

Monitoring schedule  
A monitoring schedule for the remaining years of the current project is outlined in Table 5. This will 

enable the testing of hypotheses and performance against the project objectives over the next 4 

years of the current project. 



 
 

Table 5. Proposed schedule of monitoring for the WildEyre project 2012-2017  

 Y1-2 Y3 Y4 Y5 Y6 Comments 

Develop monitoring framework/ plan      This report 

1. Output monitoring      Maintain detailed records of on-ground works, 
including GIS mapping as part of on-ground works 
program 
Ensure limited access/moderation to ensure adequate 
quality assurance and reporting standards 
 

Area restored or revegetated (ha) Ongoing 

Direct seeding kg/km Ongoing 

Fencing (km) Ongoing 

Area under feral animal control (ha), bait (kg), shooting, trapping effort (hrs) Ongoing 

Area under invasive plant control (ha), herbicide (l), lopping, slashing, manual weeding (hrs) Ongoing 

2. Regional resource condition monitoring       

Systematic framework of vegetation condition and bird monitoring sites:       

- Bushland Condition Monitoring (BCM) 
- sites selected using stratified random sampling procedure 
- Data entry into statewide BCM database 

 30 new 
sites  

  40 existing 
sites 

Supplement existing BCM sampling quadrats in the 
region especially in established bird survey sites 30 new 
sites Spring 2013 (Y3) + 10 existing Red Gum sites = 40 
sites total. Resample all sites in Y6  

- Bird survey (standard 2ha/20 min) paired with vegetation/BCM sites   20 new 
sites 

  50 sites 
revisited 

Establish 20 additional bird monitoring sites in Spring 
2013 (Y3) (total = 50 sites across 4 CAP priorities). 
Resurvey all sites in Y6 

3. Performance monitoring in restoration and revegetation sites (permanent sites)       

BCM to establish baseline condition at performance monitoring sites 
- Includes counts of revegetation success (e.g. germination rates) in revegetation 

 20 baseline 
restoration 
sites + 
controls   

20 baseline 
restoration 
sites + 
controls   

 40 restor- 
ation sites + 
control sites 
resampled 
 

Aim to establish 20 BCM sites in restoration/ 
revegetation areas (Y3) and same number in Y4 (i.e. 
total of 40 sites). Resample sites in Y6 
Paired control/ reference sites preferable 

Annual monitoring to measure progress (BCM) - - - - - Covered by other monitoring – annual monitoring not 
required 

Bird monitoring paired with vegetation monitoring   20 sites + 
controls 

20 sites + 
controls  

 40 sites + 
controls 
surveyed  

20 sites (+controls) Y3, 20 sites (+controls) Y4, repeat 
survey of 40 sites (+controls) in Y6. Above BCM sites 
nested within bird survey area.   

Point centre quarter assessments  20 sites 20 sites   40 sites Collect additional data at BCM sites (Y3&Y4) and 
resample in Y6 

Vertebrate pest and weed control monitoring       

ID of priority pest and weed species and areas  

Refer to WildEyre weed and pest management plans  

 

- Mapping of extent in restoration/ revegetation areas  

Existing data + opportune landholder information  

Look for changes in BCM pest monitoring components Data collected on weed and pest presence/abundance 
during BCM assessments can be used to monitor 
changes in weeds and pests.   

 



 
 

Additional monitoring needs for the region 
A number of other monitoring requirements have been identified for the region over and above 

those for the current Biodiversity Fund project. These include: 

 State of the Environment reporting 

 Woodland bird/shorebird bird monitoring 

 Threatened species monitoring 

 Threat-based monitoring (e.g. weeds, feral animals) and 

 Management and analysis of monitoring data 

 Monitoring of health of phreatophytic Red Gum communities 

 Karst systems 

Funding to support these monitoring activities will be sought as the WildEyre project develops. Data 

collected through these monitoring efforts should be designed to feed back into the iterative 

Conservation Action Planning process for the region.  
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APPENDIX 1 – Summary of output monitoring measures  
 

Restoration/ Revegetation Pest animal/weed control Bird monitoring and BCM data 

Site ID Site ID Site ID 

First Name Type of weed/pest animal Date of monitoring 

Surname Date of control Site Supervisor 

Home Phone Site Supervisor Site location description 

Mobile Phone Site location description GPS coordinates 

Fax GPS coordinates Veg Community 

Email Management area Total Site monitoring hours 

Property Name Total Site Control Hours Comments 

Address line 1 Type of control activity  Total $$ spent 

Town Weather description Monitoring info saved at 

Postcode Comments NCSSA contact for data 

Easting Total $$ spent Photo names 

Northing Total ha treated Photo files saved at 

Hundred Control Area Map completed 
 Section Map file named 
 NRM Issue Map file saved at 
 Activity (may be more than 1) Photo names 
 area (ha) Photo files saved at 
 length (km) 

  incentive rate ($) 
  total activity cost ($) 
  Total site costs 
  Alternative activity detail/ description 
  Total alternative activity costing 
  Alternative activity funding requested 
  Landsystem 
  Weeds 
  Animals 
  Current Management 
  Veg Community 
  Erosion 
  Threatened species 
  Size/shape patch 
  Connectivity of site 
  Community engagement 
  Likelihood of completion 
  Land Tenure 
  Recommendations 
  Reporting officer priority ranking 
  Reporting officer name 
  Date of initial site visit 
  Cost benefit ($/Ha) if applicable 
  Date works completed 
  Date Landholder paid 
  Works Map completed 
  Map file named 
  Map file saved at 
  Photo names 
  Photo files saved at 
   
   
   
   
   
   
   
   
  



 
 

 
       

 

APPENDIX 2 – Bushland Condition Monitoring 
 

Bushland Condition Monitoring (Milne et al. 2008) assesses “measurable and dynamic attributes of 

bushland that tell us something about its condition” relative to a ‘benchmark community’. Regular 

scoring can demonstrate how the bushland is changing over time and whether its condition is 

improving, declining or staying the same. This can be useful, particularly where management actions 

to enhance biodiversity values e.g. fencing, weed management and restoration are being 

implemented. The core measures of vegetation condition assessed by BCM include: 

- Plant species diversity 

- Weed abundance and threat 

- Structural diversity a) ground cover and b) plant life forms 

- Tree habitat features 

- Regeneration 

- Tree and shrub health 

- Feral animals 

- Total grazing pressure 

- Fauna species diversity 

- Bushland degradation risk   

The method is applicable to bushland in good condition and to other areas in different states of 

degradation and/or restoration. Benchmarks established by the Nature Conservation Society of 

South Australia for Eyre Peninsula provide a critical reference point for condition assessments – 

without these, it would not be possible to compare condition between sites. Photopoints are 

established at each site as part of the BCM method and these are useful as visual representations of 

restoration success over time, providing they are conducted in consistent and repeatable way (see 

O’Connor and Bond 2007).  

 

 

 

 

 

 

 

 



 
 

APPENDIX 3 – Bird survey datasheet 
 

 

*IN = within 2 ha sampling area, FlyO = Flying over and not associated with vegetation within the sampling area OUT = recorded outside 

sampling area but within the patch during 20 minute survey. 

Site Name Temp Date

Site # Wind Time Start

Observer ID Cloud Time End

Precip

Common Name IN FlyO OUT Code Common Name IN FlyO OUT Code

Malleefowl Purple-gaped Honeyeater

Brown Goshawk Tawny-crowned Honeyeater

Common Bronzewing New Holland Honeyeater

Brush Bronzewing White-eared Honeyeater

Crested Pigeon White-fronted Honeyeater

Rock Dove White-fronted Chat

Yellow-tailed B Cockatoo White-browed Babbler

Galah Varied Sittella

Major Mitchell's Cockatoo Golden Whistler

Cockateil Rufous Whistler

Budgerigar Grey Shrike-thrush

Mulga Parrot Crested Bellbird

Australian Ringneck Jacky Winter

Rock Parrot Red-capped Robin

Elegant Parrot Hooded Robin

Fan-tailed Cuckoo Southern Scrub-robin

Horsfield's Bronze-Cuckoo Western Yellow-robin

Shining Bronze-Cuckoo Magpie-lark

Black-eared Cuckoo Grey Fantail

Pallid Cuckoo Willie Wagtail

Laughing Kookaburra Restless Flycatcher

Sacred Kingfisher Black-faced Cuckoo-shrike

Red-backed Kingfisher Ground-cuckoo-shrike

Rainbow Bee-eater Dusky Woodswallow

Superb Fairy-wren White-backed  Magpie

Blue-breasted Fairy-wren Grey Butcherbird

Variegated Fairy-wren Grey Currawong

Shy Heathwren Australian Raven

Redthroat Little Raven

Spotted Pardalote White-winged Chough

Striated Pardalote White-winged Triller

White-browed Scrubwren Mistletoebird

Weebill Tree Martin

Inland Thornbill Welcome Swallow

Southern Whiteface Silvereye

Yellow-rumped Thornbill Diamond Firetail

Chestnut-rumped Thornbill Common Blackbird

Red Wattlebird Common Starling

Yellow-throated Miner

Spiny-cheeked Honeyeater

Singing Honeyeater

Yellow-plumed Honeyeater

Brown-headed Honeyeater

NOTES:

Atlas Codes: B = Breeding B1 = Mating, B2 = Nest-building, B3 = Nest w. Eggs, B4 = Nest w. Chicks, 

B5 = Dependent Fledglings, B6 = Bird on Nest, D = Dead, H = Heard Only, O = Other (e.g. Emu poo/quail scrape)

Wind = Calm, Light, Medium, Strong**;  Precip = Nil, Light, Medium, Heavy**  

Temp = Cold <10, Cool 11-15, Mild 16-20, Warm 21-30, Hot>30; Cloud (%) = 0, 1-10, 11-20, 21-30, etc;



 
 

APPENDIX 4 – Example datasheet for monitoring direct seeding  
 

Site information 

Site Name: Date: 

GPS Coords:  
1. 
 
2. 

 
3. 
 
4. 

 

Photo-point 

Distance from marker: Direction from marker: 

Length of sample (Germination Count): Waypoint: 

 

Site information 

Number of seedlings counted  
Number of different species counted  
Average height (estimate)  
Condition (notes)  

Grazing (notes)  

Weed competition (notes)  

Snails or mites (notes)  

Rabbits, kangaroos or sheep (notes)  

 

 

 

 



 
 

Germination/Survivorship Monitoring Sheet 

Table1. Stem counts of species that have emerged from the direct seeding at the three 

locations with a revegetation site 

 Number of seedlings 

TOTALS Site1  Site2 Site3 Total 

Acacia species     

Allocasuarina verticillata     

Eucalyptus species     

Melaleuca species     

Callitris species     

Pittosporum angustifolia     

Senna artemisioides ssp     

Other     

Total      

Stems/ hectare*     

*Conversion based on estimated 2500m of direct seeding per hectare 

Prepared by Simon Bey, Greening Australia SA on behalf on the Eyre Peninsula Natural 

Resource Management Board  

 


