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Executive Summary

Executive Summary

This report documents the findings of a conservation assessment for coastal areas between the
Murray River Mouth and the South Australia / Victoria border and details a coastal action plan
for the region. With funding from the Commonwealth ‘Caring for our Country’ initiative, the
South East Natural Resources Management (SENRM) Board commissioned the South Australian
Department of Environment and Natural Resources (DENR) to conduct this study. DENR has
provided resources to enable consultants and DENR staff to undertake this project. The
direction of the report has been guided by meetings with DENR Regional Services Delivery staff
and representatives of the five local coastal councils in the region; the methodology has followed
that established for similar studies for other South Australian NRM regions in the last 4 years.

The aim of the study is to understand and facilitate the conservation, protection and maintenance
of the region’s natural coastal resources and to establish conservation priorities for action for
places and areas within the region. The SENRM Board has recognised the need:

o for a detailed review of the region’s coastal natural and cultural resource assets, thus
establishing a baseline statement for the region;

e to examine the threatening processes impacting on these assets;

e to identify opportunities for more effective management at the local scale and to define
specific management actions and their priority;

¢ to make available detailed knowledge of conservation assets at a local scale to guide targeted
action, and

e to establish a framework of broad actions and targets to guide the regional community.

For the purposes of the assessment a coastal boundary was defined based on natural coastal
features such as dunes and saltmarshes. Where coastal landforms were ill-defined a default
distance of 500 metres from the high water mark was used. In order to facilitate the analysis and
discuss management issues within this coastal zone, it was divided into ‘cells’ or small sub
regional landform units with an average mapping length of approximately 25 kilometres.
Seventeen of these of these cells were defined and were used as a means to analyse, describe and
map significant areas.

The study used Geographic Information Systems (GIS) software (specifically ArcMap) to collate,
analyse and present information retrieved from government databases, together with information
from community groups and local experts. As part of the project a detailed weed survey of the
region has been completed and used in the analysist. Thirty-two conservation and 20 threat
datasets were used to create 52 digital maps (or ‘layers’). Each layer showed values from 0 to 9 for
each pixel on the digital map, representing assessed conservation or threat values: any one layer
consisted of millions of such values set out on a fixed grid. Thus conservation values or threat
values could be summed for each point on the map of the region. As an example detailed maps
of the sum of conservation values and the sum of threat values for the area from Robe to Nora
Creina are shown in Figures 1.3 and 1.4, Introduction.

Conservation and threat values were determined for all cells, both in detail and as averages for
the whole cell. Where high conservation values occur in the same location as high threat values

1 The detail of the weed survey is the subject of a separate report; the results are included in the cell descriptions, lists
and recommendations of this report.
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Executive Summary

this was taken to indicate a high priority for action to manage the threat. A major part of the
report is the description and analysis of cells, including local management action
recommendations; for each cell a list of recorded plants and animals and a weed list are included.
Where local conservation values and threats identified a wider regional issue and corresponding
action, these have been detailed under Regional Management Actions in the following chapter.

The authors of the report believe this represents an objective and verifiable way of establishing
priority for action in managing the conservation assets of this coastal part of the SE region. In
the future it could be used as a baseline statement in a long term process of adaptive
management.

The final report of the project will be in hard copy and on DVD, which includes the digital maps
and data layers.

Regional recommendations for action are set out below. Local management actions are detailed
in the cell descriptions in Chapter 6.

Limestone Coast and Coorong Coastal Action Plan 3
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Regional Management Proposals

[Local management actions derived from individual cell analysis are described in Chapter 6.]

Recommendation 1. Adequacy of Data and Managing Change

The data upon which this project is based is a collation and review as at 2010. But change is
occurring rapidly, including change as a result of management actions. In order to continue to
manage effectively, survey and monitoring will need to take place in an ordered way in the future.

Objective
e To improve and regularly update the databases on which this project is based, in order to
manage change within the coastal regions of the SE.

Actions:

R1.1 NRM Board and DENR to work together to regularly update the databases within the
project area. In particular, continue survey work to improve the resolution and reliability of
existing floristic mapping; consider specifically mapping coastal plant associations identified
by Oppermann 1999 and wetland (non saltmarsh) and grassland plant associations.

R1.2 SENRM Board to consider using the coastal conservation methodology for conservation
and threat assessment in its future planning for monitoring change and adaptive
management.

R1.3 Ensure that DENR plans for biological survey and monitoring take into account the data
deficiencies revealed by this study.

R1.4 For DENR to develop recovery plans for plant species and plant associations that are
considered threatened.

R1.5 Establish permanent monitoring sites to measure long term change to plant communities
along the SE coast.

R1.6 For DENR to maintain biological surveys of fauna to improve information about: total
species within the region; population dynamics; habitat requirements. Such survey should
focus on those areas with few current fauna records and species with few records.

R1.7 Support research into fauna ecology and resource requirements in the SE coast.

R1.8 Support volunteer groups, individuals, community groups, environmental organisations and
education bodies in undertaking surveys to supplement and update current data.

(NRM, DENR)

Recommendation 2. Weed Strategies/ Priorities

Collation of existing vegetation surveys, together with a SE coastal weed survey undertaken in
2009710, suggests this region has a high level of weed threat. Entry points for weeds are

widespread and include ORV tracks, parking and camping areas. In addition, the proximity of
high value conservation areas to development nodes and settlements places vegetation at risk.

Objective

e To manage weed threats in high importance areas as detailed in this report through
recovery and action plans focused on red alert and declared non-indigenous species.

Limestone Coast and Coorong Coastal Action Plan 4
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Actions: (These relate also to managing change, above)

R2.1 Support the monitoring and mapping of weeds. Develop a centralised GIS based storage
and collection system that links into State databases.

R2.2 Support the establishment of long-term vegetation monitoring sites to determine changes
including weed impacts.

R2.3 Support research into the effects of weeds on threatened plants and vegetation communities
on the coast and control methods for these.

R2.4 Protect high conservation value areas from weed invasion (see individual cell descriptions).
R2.5 Support research into the effects of weeds on fauna populations on the coast.

R2.6 Support ongoing research into improved, targeted methods of control of the high impact
and invasive species. (e.g. Polygala control in Bernoulli CP)

R2.7 Develop an information/education community resource identifying known weeds with
suggestions for action. Target the community, plant nursery suppliers, councils.

R2.8 Support better containment of weeds from coastal urban areas(e.g. native vegetation areas
adjacent to Robe, Beachport, Southend) through community education as well as weed
control measures.

R2.9 Develop a weeds watch early warning system with a rapid response capability to tackle
coastal weed outbreaks.

R2.10 Assess shorebird-nesting habitat for impact from introduced grass species.

R2.11 Education initiative targeting residents and holiday home owners in coastal communities,
regarding common plants that become weeds and alternatives for garden planting. Provide
support in implementation.

R2.12 Run workshops for the local community to learn more about landscaping with local
species and creating biodiversity in their garden.

(NRM, DENR, Councils, Community)

Recommendation 3. Introduced animals

A number of introduced animals have been recorded in the SE coast including rabbits, deer,
foxes and cats. These species are known to impact on native wildlife through predation or
competition.

Objective
e Minimise the impact of introduced fauna species on native flora and fauna.

Actions:

R3.1 Establish a monitoring program for rabbits (and rabbit warrens), foxes, deer and feral cats
to identify distribution, abundance and impacts.

R3.2 Investigate the impact of herbivores on native flora.
R3.3 Investigate the effectiveness of rabbit control in coastal environments.
R3.4 Continue the control program for foxes and extend to whole SE coast.
(DENR, NRM)

Limestone Coast and Coorong Coastal Action Plan 5
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Recommendation 4. Improving Habitat Resilience

Habitat resilience is a common theme for many of the regional and local actions proposed in this
report. Connectivity between vegetated areas is stressed because of its widespread value in
allowing species migration and interaction.

[Climate Change Note: On-going climate change underpins many of the regional
recommendations for action listed here. Migration and adaptation of plant and animal species in
response to climate change has occurred throughout historic and geologic time. Current
adaptation to climate change is problematic because the speed of change is rapid, the barriers to
migration unique and habitat is heavily stressed by other threats. There is a need to enhance
ecosystem health to allow natural processes such as selection, migration and community
composition to occur. Strategies to improve ecosystem resilience are already core business for
many land managers. The threat of climate change underlines the need for renewed effort: in
particular, increasing species numbers and combating community degradation by exotic species,
as well as by erosion. Improving the connectivity between vegetation blocks and ensuring water
for wetlands is a clear way to assist plants and animals to adapt to change].

Objective
e To improve connectivity between vegetated areas and wetlands within the project area.
e To build habitat resilience to current pressures and to adjust now to climate change
impacts on coastal habitats.
e To avoid decisions now which compromise future adaptation and avoid unnecessary
expense.

Action:
R4.1 Review connectivity between vegetation blocks with a view to the establishment of a ‘Coast
Links’ project for the South East.

R4.2 Investigate and address threats to freshwater dependent natural areas including groundwater
availability, sea water intrusion, the SE drainage scheme and weed invasion.

R4.3 For the SENRM Board & DENR to adopt the vegetation linkages concept as a means of
building resilience and to build partnerships with private landowners, community groups
and the Nature Foundation to forward this concept within its coastal lands.

R4.4 Review establishment of buffer zones for dune retreat. The review to include development
plan provisions for buffer zones regionally.

R4.5 To establish setback buffer areas in Council Development Plans in order that development
now does not compromise adaptation to sea level rise in the future.

R4.6 Continue the wetland inventory work in coastal areas and work with private landholders to
protect valuable wetlands. include high value wetlands in the reserve system where possible.

R4.7 Undertake a vulnerability assessment on flora and fauna species and communities to climate
change.

(NRM, Councils, DENR, DPLG, Dept Premier and Cabinet)

Recommendation 5. Off Road Vehicles on beaches, dunes and headlands

Recreation is a significant use of the South East coast, but the vehicle and foot traffic associated
with it needs management to prevent degradation of the features that make the coast such a
valuable asset to the region. The numerous impacts along the coast from these activities include
wildlife disturbance, vegetation destruction, dune destabilisation, soil disturbance and

Limestone Coast and Coorong Coastal Action Plan 6
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compaction, weed introduction and the spread of litter. Many of these impacts are concentrated
around settlements, formal and informal car parks and camping areas and along the popular
ORV routes. Everywhere it is evident that these impacts are increasing and valuable areas are
threatened. These threats are particularly concerning in our parks and reserves, where the damage
is clearly incompatible with the intent of the reserve system.

Objective

e To manage access to beaches, dunes and headlands to reduce damage by vehicles to
fauna and habitat.

Actions:

R5.1 Establish a process of regularly updating the digital maps of tracks established for this study.
Review the mapping taking into consideration high conservation priority areas, destabilised
dunes and shorebird nesting sites.

R5.2 Review ORYV tracks across the region in consultation with key players, with a view to
rationalising unnecessary and inappropriate or hazardous tracks and rehabilitation of
degraded areas.

R5.3 An audit of all SE beaches for type, hazards, associated human activity and wildlife. To
inform R.5.2 and 5.4

R5.4 Consideration of permanent, temporal or spatial beach closures for shorebirds across the
region.

R5.5 To establish access control and assist native plant recovery on badly damaged areas within
Beachport CP, Little Dip CP, Canunda NP and Coorong NP.

R5.6 Assessment of the socio-economic benefits of ORV activity for coastal communities.

R5.7 Develop a regional land use and management strategy for ORVs that considers the
provision of coastal tourism infrastructure, limits access to appropriate tracks and
designated areas, guides management of public land and regulates activities on the
foreshore and coastal reserves.

R5.8 Consider implementation of a ‘parks pass’ or user pays system for ORVs accessing NPWSA
reserves in SE.

R5.9 Work with other coastal NRM regions and LGASs to develop a consistent state-wide
approach to ORVs.

(DENR, NRM, Councils)

Recommendation 6. Capacity building and community awareness

Objective

e To build capacity in managing coastal areas and raise community awareness of coastal
conservation and threat issues.

e To maximise the benefit of Coastcare effort within the region.

Actions:

R6.1 Educate and involve local school children in coastal management and the values of their
nearby natural areas (e.g. plants, animals and heritage; weed control, site rehabilitation)

R6.2 Improve community awareness of: a) coastal areas in their natural state (especially sand
dunes and wetlands); b) the pressures on shorebirds; c) the threat of weeds and garden
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escape plants; d) the heritage values of the coast; ) the values of and opportunities to
enhance neighbouring native vegetation areas.

R6.3 Councils, the NRM Board and DENR continue to support and guide local Coastcare and
‘Friends of’ groups and to consider the need for greater emphasis on maintenance and
follow up, to back up community effort.

R6.4 Working with community groups on interpretive events, volunteer opportunities, media
releases and further development of interpretive signs, guides and walks.

(NRM, Councils, DENR)

Recommendation 7. Climate Change

Climate change is already occurring: measured trends in sea level change, in mean air and ocean
temperatures, in latitudinal migration of the climate belts and climate variability are becoming
clear. These changes impact on our natural assets. Some ‘no regrets’ adaptations and necessary
monitoring are proposed below.

Objective
e To adjust now to climate change impacts on coastal resources; and to avoid decisions
now which compromise future adaptation.

Actions:

[Actions proposed as appropriate now, relate to further understanding existing change and to
avoiding decisions now which will preclude later adjustment, or lead to unnecessary expense. See
also ‘Adequacy of Data and Managing for Change’ above]

R7.1 For low lying areas in cells SE1-2, SE 8 to 11 (Rivoli Bay to Guichen Bay) and cells SE12 to
17 (Cape Jaffa to Coorong North) the scoping of timelines and implications for possible
adaptation of infrastructure and vulnerable habitats to on-going and accelerated sea level
rise.

R7.2 A regional review of sand dune retreat areas/ buffer zones is necessary to assist the
implementation of the Better Development Plan process (From the Planning SA website:-
Better Development Plan Policy - Coastal Areas

“Development should be designed and sited so that it does not prevent natural landform and ecological adjustment
to changing climatic conditions and sea levels and should allow for the following:... (c) sand dune drift.”

R7.3 Cells SE 1, 2, 3 and 4 have low elevation sub coastal wetlands with marine connection
through drain outlets and often behind low dune ridges. These swamps are threatened by
lowering (fresh) groundwater pressure from the land and rising saline groundwater pressure
from the sea, by storm tide incursion of salt water through the drain outlets and by dune
recession. These problems need baseline monitoring now, followed by adaptive
management.

R7.4 Currently change in the region is described, in certain aspects, by the existing time series of
aerial photography. Because of changing technology in imaging it will be necessary to
ensure that future imagery is of appropriate resolution to track coastal changes, such as
dune, salt marsh and swamp migration.

R7.5 The existing network of DENR profiles of beaches, foredunes, and wetlands will need to be
extended to include more locations vulnerable to change resulting from sea level rise/
climate change.

(NRM, Councils and DPLG, Dept Premier and Cabinet, DENR, Coast Protection Board)
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Recommendation.8. Conserving Valuable Areas and Species

51% of the study area is captured in NPW Act reserve or heritage agreement. This demonstrates
the conservation significance of the region’s coastal natural areas. Protection of these dedicated
conservation areas could be improved through increased resourcing and further community
engagement. Another distinct feature of the SE coast is the relative importance of sedgeland
plant communities. They occur within the saltmarshes but also where coastal land is swampy.
Freshwater input through ground or surface water flows is critical to the health of these
communities. Any future use/allocation of the fresh water resource in the SE must take regard of
the ecological requirements of the unique coastal wetland communities.

Objective

e To raise the conservation status and management investment in selected significant areas
within the region and for selected species and vegetation associations.

Actions:

R8.1 To conserve the high vegetation and habitat values of the Lakes Robe, Eliza and adjacent
wetlands, (Cell SE10, see Section 6.3.10) threatened by grazing, ORV activity and water
availability/ quality, through the extension of Little Dip Conservation Park.

R8.2 To conserve the high vegetation and habitat values of coastal land adjacent Beachport CP
(Cell SE9, see Section 6.3.9) threatened by grazing and ORYV activity, through the extension
of the Beachport Conservation Park/ or incorporation into the heritage system.

R8.3 To conserve the high value areas identified in Carpenters Rocks Cell SE5, not currently
included within reserve or heritage agreement (see Section 6.3.5).

R8.4 DENR and the SE NRM Board seek to achieve listing of Significant Geological Features
(Geological Monuments — see Section 3.4) as an attachment to the Development Plan of
relevant councils.

R8.5 Manage and protect floristic groups identified in the Coastal Dune and Clifftop Survey as
both rare in the State (less than 20 sites in SA) and having >50% sites recorded along the
SE Coast (see Section 3.1, Table 3.2); notably Gahnia trifida and Juncus Kraussii associations.

R8.6 Improve the awareness of and engage the community in threatened species preservation and
protection of unique habitat in the SE (e.g. utilising focal species as detailed in Section 3.2).
(see also Recommendation 6)

R8.7 Prevent the drainage or alteration of floodplains, wetlands, swamps and creeks ( all cells).
These provide habitat to numerous water dependent plants and animals including species
found only in the lower South East: the Swamp Antechinus, Swamp Skink and Swamp
Wallaby.

R8.8 Review / update reserve management plans across the regions; notably the Coorong NP
and Small Coastal Parks management plans.

(NRM, DENR, Council)
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Recommendation 9. Aboriginal Sites / Indigenous Consultation and
Engagement

Objectives
e To raise awareness and respect for sites chosen by their traditional owners within the
coastal region.
e To extend the involvement of local Aboriginal people in conservation of coastal areas.

e Future revision of the study to engage fully the Murapeena Heritage Committee, SE
Aboriginal Focus Group and Ngarrindjeri Heritage Committee.

Actions:

R9.1 Encourage and support Aboriginal communities to register sites of Aboriginal significance
with the Aboriginal Affairs and Reconciliation Division Department for the Premier and
Cabinet.

R9.2 Encourage and support further surveys through the area to identify areas of Aboriginal
significance.

R9.3 Support and assist management and protection of sites of Aboriginal significance.

R9.4 Engage Aboriginal communities to identify and address cultural heritage values in the
coastal environment and in coastal land management.

R9.5 Capture, document and use local indigenous knowledge on the coastal environment and
coastal land management.

R9.6 Provide education and interpretation resources of Aboriginal Heritage sites and values to
improve the awareness of coastal visitors.

(NRM, DENR, Dept Premier and Cabinet)

Recommendation 10. Implementation of this Project

Objectives

e The actions to implement this project cross existing lines of responsibility and traditional
concerns. Stakeholders will need to be made responsible to drive the process.

Action:

R10.1 For the NRM to form working groups and appoint officers to drive the implementation of
this project.

(NRM, Councils)
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Introduction

1 Introduction

1.1 Purpose of the Study

The goal of this study is to understand and facilitate the conservation, protection and
management of the Coorong and Limestone Coast natural coastal resources and to establish
conservation priorities for places and areas within the region. The report includes suggested
actions to address threatening processes for specific locations within the defined coastal region,
as well as actions to address broad threats across the coastal area. The study also establishes a
coastal database in map and table form, both for the whole coastal region and sequentially for
sections of the coast, or ‘cells’, as a tool for ongoing adaptive management.

1.2 Definition of the Limestone Coast and Coorong Region
Coastal Project Area
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Figure 1.1. The extent of the Coorong and Limestone Coast study area.
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The coastline under study extends from the Murray Mouth to the Victorian state border. It is a
coastline of approximately 427 kilometres, or 10% in length of the coastline of the state. The
map above (Figure 1.1) shows that this region comprises the sea coast of 5 councils: DC Grant,
Wattle Range Council, DC Robe, DC Kingston and DC Coorong.

The coast is defined for this study to include land above mean low water mark that, because of its
vegetation, its landforms or because of its interaction with coastal processes can be described as
coastal in nature. Elsewhere the boundary has been taken as 500 metres from low water. As a
result, in the example at Figure 3 below, the coastal zone encloses coastal lakes, beach ridge
systems, areas with distinctive coastal vegetation, and transgressive dune systems.

Coastal boundary defaults
to 500m wide where there
are no coastal dunes, veg
or waterbody habitats.

&

Coastal boundary following
coastal sand dunes extent

Coastal boundary following
floristic vegetation, containing
coastal plants, extent.

Coastal boundary following
coastal lake extents.
i

Figure 1.2. An example of the Definition of the Coastal Boundary in this Study.

The project area for the South East of the State comprises 124,568 hectares, of which 35% is
native vegetation and 0.4% is urbanised. A considerable portion of the Limestone Coast and
Coorong has reserve status: NPW Act reserve or heritage agreement 51%; Crown Land Act
reserve 1.3%. Two Marine Parks have been proclaimed for the region: the boundary of these
includes all estuaries and all tidal lands, and hence overlaps with the coastal boundary of this
study. A significant part of the coastal region is unallotted Crown land — 19.9% of the total area.

The South East coastal region comprises a variety of coastal environments, including large coastal
barrier dune systems, beach ridge plains, exposed calcarenite and limestone cliffs, low coastal
plains, sheltered embayments and extensive coastal wetlands. There is a wide range of beach
types and vegetation communities that support a diversity of plants and animals. A unique
character of the South East region of the State are the extensive wetlands where the abundant
shallow water and lake edge environments provide habitat and refuge for many bird species,
including seasonal migrants, amphibians and small mammals. The dependence of the regions
flora and fauna on the wetlands, lakes and ephemeral systems is discussed further in Chapter 3,
Conservation Themes.
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1.3 The Definition of Coastal Cells

Seventeen coastal cells have been defined for the region on the basis of physical parameters:
landform, coastal wind and wave energy levels, shown in the Base Maps included in Appendix 1.
The cells define relatively small sub-regional scale landform units along the coast: for example a
bay between headlands, a sand dune mass, or an area of low cliffs of common orientation, may
be coastal cells. In Figure 1.2 above the boundary of cell SE11 with SE10 and SE12 is shown.

The size of individual cells varies, but the average length of coastline of a cell is approximately 25
kilometres. The cells provide units of workable scale, in terms of bringing together a large
amount of data for an area small enough to discuss local management issues.

These cells are used in the report for mapping and descriptive units, i.e. as the geographical units
for which conservation priority, threats and actions are to be established. The cells are numbered
SE1 Piccaninnie Ponds then sequentially north- west to SE17, Coorong - Murray Mouth.

1.4 Methods Used

The core of the methods used involves the assembly of data on conservation (32 sets) and threats
(20 sets) within the defined coastal area. Within each set of data, values (from 0 to 9) are ascribed,
with expert help, for presence or absence, frequency, or rareness. These values are placed on
digital maps (or layers): each layer showing values from 0 to 9 for each pixel on the map; any one
layer consisting of millions of such values set out on a fixed grid. Geographic Information
Systems software was used to obtain statistics and summaries for the cell and the region;
conservation or threat values can be summarised for each point on the map. For example, in
Figure 1.3 below the conservation values are summarised for the Robe area. When this is
compared with the threat values, spatial correlation is visually apparent.

These methods depend on spatial layout and their value is most visually apparent at the local (or
cell) scale. However statistics for the whole region can be derived from the analysis and used to
focus on features of the whole regional map.

The data is presented as a snapshot in time (although the most recent survey data is used, the
dates vary); however, the most significant thing about many sets of data is change and the
direction of change. Notably change in extent of habitat is critical for fauna. If there is repetition
at a later date of this methodology for the region, then this will become apparent with each future
iteration of the process. In this project, the local ‘cell descriptions’ are used to note local changes,
where these can be identified and where they are a concern to the conservation of the natural
assets of the region.
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Figure 1.4. Total threat values for SE10 (again red shows the largest totals).
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1.5 Management Context

This project sits within, or is related to, a number of on-going processes within the region; the
diagram below attempts to indicate the principal elements of these processes.

Commonwealth processes and State NRM Plan
SE NRM Plan
Goals, Objectives, Values

SE Biodiversity Plan

Coastal Conservation Assessment: Coastal data inventory; conservation
and threat hotspots.
Coastal Action Plan: Local and regional actions and priority.

Targets

Evaluation & review

The SE coastal project aims to establish conservation priority of areas and places to support and

inform the work of the SE NRM Board. This has been undertaken in two steps in defining

priority:

o the first step assembles data relating to biota, geology and heritage distributed throughout the
region;

o the second step looks at threatening processes impacting these features.

The combination (see Chapter 5) gives a statement, in mapped form, which allows discussion of
priority actions to achieve the goals of the NRM Board for its coastal regions: it is a decision
support system.

The whole of the process outlined in the flow diagram above may be said to encompass the
elements of an ecosystem based management system'. This process has been described by Smyth
et al 2003, and has been summarised below, with minor changes:

1. Holistic Integrated Science

Recognition that systems are open, complex and inter-active. Change in one system may
impact others. Achieving management objectives involves considering cumulative impacts.
The best available science must be used throughout the management process. Scientists
must view impacts as cumulative and consider the ecosystem as a whole.

2. Adaptive Management

Sparse and incomplete knowledge requires management that can respond to change, in
societal needs, and change in ecosystems some of which may have resulted from previous
management actions. Management plans are a work in progress, and are able to respond to
the results of monitoring key indicators. This is not a ‘try it and see’ approach, but a

1 See Smyth, et al 2003; Grumbine 1994,
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management style that recognises constant change in the environment, and, in responding,
acknowledges the precautionary principle.

3. Collaborative Decision Making

When management is based on ecosystem features rather than political boundaries a range
of political, ecological, generational and cultural expertise - is necessary for decision-
making.

4. Socially Defined Goals and Perspectives

“Management should become a reflection of societal values rather than narrow scientific
concepts that focus on single issues. However, management goals and objectives must be
tempered by an understanding that ecosystem processes must be protected above all other
values” (Smyth et al, 2003, p.15.)

The Limestone Coast and Coorong Coastal Action Plan project is seen as contributing strongly
to points 1 and 2 above. Particularly, the spatially based process for defining conservation priority
for particular places and areas addresses the issue of cumulative impact.

The data used in this study is a summation of the best available expert work in biodiversity,
assembled through a spatial information system (GIS). The work may be seen as establishing
base line data from which monitored change may be put in perspective and serves as the
foundation of an adaptive management approach.

The management actions proposed in this project have been based on the need to remediate
identified threats, primarily from the GIS analysis. This has been supplemented by local
knowledge, ongoing existing plans and consultation with NRM and Council officers. The priority
of these actions depends mainly on the conservation priority, but also the pressure of the threat.

Many parts of the on-going work of the NRM Boards, including the NRM regional plans are
essential components of elements 3 and 4 above.

1.6 Product

This project is a data assemblage and decision support system to assist in addressing the
responsibilities of the NRM Regional Board. It is also useful for other managers, such as
community groups, councils and state agencies. It provides a baseline statement against which
future managers can evaluate management outcomes, as well as the impact of climate change.
This document is produced on DVD and in hardcopy; the DVD allows detailed interrogation of
the digital maps and data.
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2 Description of Themes and Databases

This section draws heavily on ‘Description of themes and databases’ by Nerissa Haby, in Caton
et al 2007a, and the careful records of the processes used, kept by Matthew Royal (DENR).

2.1 Framework of layers

A variety of data was used to describe conservation values and threats in the Limestone Coast
and Coorong region. The extent and representation of data for the South East coast was limited
to information available at the time of the analysis, with the exception of weeds, which were the
subject of a detailed survey in 2010. In all, 52 data themes were assembled, 32 conservation
theme layers and 20 threatening process layers, as described below.

2.1.1 Conservation Layers

Communities and species with threatened status

1A. Priority of vegetation species based on the status of the community (threatened
status) (coastal dune and clifftop communities)

1B. Priority of vegetation assemblage based on the rarity of the community in SA (those
with <20 records within SA) (coastal dune and clifftop communities)

1C. Priority of sites with threatened flora (threatened status)
1D. Priority of sites with threatened fauna (threatened status)
1E. Priority of sites based on total number of threatened species (total number of
threatened species)
Endemic species and communities; biodiversity

2A. Priority of vegetation assemblage based on the distribution of endemic plant
communities (>50 % of records within the South East coast) (coastal dune and
clifftop —species and floristic)

2B. Priority of vegetation assemblage based on the distribution of endemic habitat (>50
% of habitat within the South East coast) (saltmarsh communities)

2C. Priority of vegetation assemblage based on the distribution of endemic habitat (>50
% of habitat within the South East coast) (floristic vegetation)

2D. Priority of sites based on species richness (total number of species)

Significant bird habitat
3A. Priority of sites as habitat for threatened bird species
3B. Priority of sites as habitat for all existing birds

Significant reptiles and amphibian habitats
4A. Priority of sites as habitat for threatened reptile and amphibian species
4B. Priority of sites as habitat for all existing reptile and amphibian species

Significant mammal habitats
5A. Priority of sites as habitat for threatened mammal species
5B. Priority of sites as habitat for all existing mammals

Significant butterfly habitats
6A. Priority of habitat for butterflies based on vegetation assemblage
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Focal species
7A. Priority of location based on the habitat of the Orange Bellied Parrot
7B. Priority of location based on the habitat of the Fairy Tern
7C. Priority of location based on the habitat of the Swamp Antechinus
7D. Priority of location based on the habitat of the Swamp Skink
7E. Priority of location based on the habitat of the Southern Bell Frog
7F. Priority of location based on the habitat of the Yellowish Sedge Skipper

Visual amenity?
8A. Viewshed analysis (sea views from the land)
8B. Viewscape analysis (perceived visual appeal of coastal landscape)

Vegetation patch metrics
9A. Priority of remnant vegetation based on patch size

9B. Priority of vegetation assemblage based on connectivity (minimum distance to nearest
patch)

9C. Priority of vegetation assemblage based on the presence of remnant vegetation
(<1 ha)

9D. Priority of vegetation assemblage based on patch shape (edge to interior ratio)

Heritage
10A. Aboriginal heritage sites
10B. European heritage sites
10C. Geological heritage (significant geological features)

Wetlands
11A. Priority of location based on the significance of wetland

2.1.2 Threatening Process Layers

Recreation / visitation impacts
1A. Campsites and day use areas
1B. Off-road vehicle tracks

Development impacts
2A. Development zoning
2B. Land ownership
2C. Viewshed analysis (increased threat due to sea views)
2D. Viewscape analysis (increasing threat due to aesthetics of the coastal zone)
2E. Existing development
Land use impacts
3A. Land use
3B. Mining activities
3C. Wastewater treatment plants / rubbish dumps / tailings / evaporation pans

2 These were taken from the statewide survey: Lothian A, Coastal Viewscapes of South Australia, Scenic Solutions &
DEH Coast Protection Branch, 2005.
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Threats to habitat integrity
4A. Vegetation isolation (lack of connectivity between vegetation patches)
4B. Vegetation degradation
4C. Vegetation shape (shapes allowing increased invasion)
4D. Vegetation patch size (smaller patches allowing increased invasion)
4E. Distribution of known environmental weeds

Hazards
5A. Dune stability
5B. Cliff stability
5C. Acid sulfate soils
5D. Feral species (deer)
5E. Feral species (rabbits

These datasets were selected from what was available at the time of analysis, with the exception
of 4E, the subject of a weed survey as part of this project. Although considerable processing of
information was done, a number of new sets of data were created from a variety of sources, such
as previously mapped information and aerial photography. This includes: off-road vehicle tracks,
campsites, cliff stability and acid sulfate soils. Local and non-local expert knowledge was also
generously provided and used to greatly improve the report.

Data was categorised, with expert advice, into low to high importance and assigned scores 0 to 9,
as described below. The analysis of the data using GIS software is described in Section 2.2; listing
of ownership of datasets in Section 2.5 and limitations of the data and methodology are outlined

in Section 2.6.

The South Australian Biological Survey provided the core data for the analysis. The data was
collected systematically using a sampling system, described in Heard & Channon, 1997. Two
assumptions were made to enhance the representation of data within the analysis:

o flora and fauna detected at a survey site within a remnant patch of vegetation were
assumed to occur within suitable habitat to the extent of that patch, unless there was
evidence to the contrary. The floristic vegetation dataset derived from aerial photograph
analysis was frequently used to enhance the information available from the survey point
data;

o fauna recorded within the coastal boundary was assumed to be likely to be found in
nearby suitable habitat, whether recorded by survey within the vegetation patch or not.
This was particularly significant in the distribution of reptiles and butterflies.

2.2 Method of Rating Priority

A key feature of the Limestone Coast and Coorong Coastal Action Plan is the highlighting of
areas of conservation priority in the coastal zone using desktop GIS techniques. Moreover, areas
in need of more protection or management can be pinpointed by comparing areas of high
conservation priority to those areas with perceived threat processes operating. To do so, data
from numerous databases, not often drawn together, was combined to add as much up-to-date
information from as many sources as possible. The numerous data sources used and created for
this project are listed in Section 2.5.
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The analysis in this study can be separated into two components, both following a similar
workflow: analysis of conservation priorities and analysis of threat processes. In general the
analysis began using data in its original base GIS state, whether the layers currently existed in
databases or were created from additional data sources specifically obtained for the project.

Features within each GIS layer were categorised from low importance to high importance using
priority values (scaled 0 to 9) established for each data theme by the working group, depending
on the characteristics of the features of each GIS layer (see Sections 2.3 and 2.4 for a more
detailed explanation of the priority values and how they were applied to the data).

Once each GIS layer was characterised using conservation priority or threat process values, each
data theme was rasterised as a geo-referenced 25 x 25 m grid layer. These raster layers, covering
the entire South East coast, used priority values assigned to the features within each base GIS
layer to provide grid values. The conversion of base GIS layers to raster grids allows the vast
amount of spatial data used to be quickly and effectively summarised and analysed using the
raster layers’ coincident grid nature.

Once each of the conservation priority and threat process data layers was successfully rasterised,
those numerous layers were combined into two raster layers: one focused on the combined
conservation priority values and the other on the combined threatening process values. The
resulting ‘detailed conservation priority raster analysis layer’ and the ‘detailed threatening
processes raster analysis layer’ form the basis for many of the GIS conclusions drawn in the
project (these can be viewed on the CD). These layers allow areas of high conservation priority
and contrasting high threat, from numerous coincident conservation and threat types, to be
pinpointed at the base grid level of 25 x 25 m. Small portions of the landscape with higher
conservation or threat levels are easily highlighted; however, they need to be generalised to a
manageable scale to identify areas of higher priority. Thus the ‘conservation priority analysis
coastal cell summary’ and the ‘threatening processes analysis coastal cell summary’ were created.

Both final summary layers are the result of statistical analysis carried out on each individual
conservation priority and threat process raster layer. Each was statistically summarised by
calculating the mean of all grid cell values within each coastal cell. This gives the priority value for
the entire coastal cell. Furthermore, by combining the raster analysis layer summaries together
(finding the total sum of the means for all themes within the coastal cells) a combined
‘conservation priority analysis coastal cell summary’ and a combined ‘threatening processes
analysis coastal cell summary’ were created (see Figures 5.1 and 5.2 Chapter 5, also available on
the DVD; Appendices 3 and 4 show individual cell scores).

These combined coastal cell summary layers form the basis of a number of conclusions drawn
within this study. The higher the mean, the greater the proportion of area within that coastal cell
that has a higher combined conservation value or higher combined threat process value. The
coastal cells with a high combined conservation priority due to higher conservation priorities
within a number of the layers can be determined by determining those coastal cells with the
highest combined conservation priority value — a process that quickly yields the coastal cells
requiring more attention than others. The same process applied on the combined threatening
process layer, can quickly determine the coastal cells influenced by a number of significant
threatening processes. The identified high conservation priorities and threatening processes at a
coastal cell level will serve as a pointer to specific areas within these coastal cells requiring
conservation management by reverting back to the detailed 25 x 25 m raster analysis layers
created earlier.
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The GIS analysis was an effective method of pinpointing areas in the Limestone Coast and
Coorong region that have high conservation value by reinforcing a variety of conservation
priorities in some areas and not others. Specifically, the ability to interrogate numerous sources of
data within multiple data themes makes it a comprehensive and reliable desktop analysis using the
most up-to-date information available. The analysis layers can also be easily updated if additional
detailed or current information becomes available.

2.3 Conservation Analysis Layers

2.3.1 Communities and species with threatened status

1A. Priority of vegetation species based on the status of the community (threatened
status) (coastal dune and clifftop communities)

The floristic field survey of the South Australian Coastal Dune and Clifftop Survey, Oppermann
1999, (CDCS below) provides the most extensive distribution of flora survey sites throughout the
South East coastal zone. This survey applied a standard and systematic method (Heard &
Channon, 1997), leading to the collection of consistent data that may be used, for instance, to
assess the distribution of threatened, endemic and rare communities.

Vegetation communities identified as nationally and / or state threatened in the CDCS were rated
(0-9), as below.

Table 2.1. Priority assigned to threatened flora communities.

Priority 5 7 9
National status V E
SA status R V E

R: Rare, V: Vulnerable, E: Endangered

1B. Priority of vegetation assemblage based on the rarity of the community in SA (those
with < 20 records within SA; coastal dune and clifftop communities)

The state-wide coverage of CDCS was used to identify rare coastal communities. These were
specified as those with less than 20 records within South Australia (Table 3.1). Each patch of
remnant vegetation containing a site was assigned a priority value, based on the degree of rarity
for the vegetation community.

Table 2.2. Priority assigned to rare flora communities.

Priority 6 7 8 9
16-20 records in SA  11-15 records in SA 6-10 records in SA 1-5 records in SA

1C. Priority of sites with threatened flora (threatened status)

This drew on existing databases containing the national and state status of species of flora. 76
species found within the South East coastal boundary have a state conservation status. There
were 13 flora species recorded with a national rating.

Table 2.3. Priority assigned to threatened flora species.

Priority 5 7 9
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National status (EPBC Act Status Code) \% E
SA Status (Review of the Status of Threatened Species R \% E
2003)

R: Rare, V: Vulnerable, E: Endangered

1D. Priority of sites with threatened fauna (threatened status)

Existing databases were used to identify fauna species with National and State status, together
with expert contributions. Values obtained from these ratings were combined to produce a single
layer for analysis.

M (Migratory): species listed under the Bonn Convention, Japan-Australia Migratory Bird
Agreement (JAMBA), China-Australia Migratory Bird Agreement (CAMBA) Conventions, or
other international agreement approved by the Minister.

R (Rare): has a low frequency of occurrence; not currently threatened but warrants monitoring
and protective measures to prevent reduction of population size.

V (Vulnerable): high risk of extinction in the wild in medium-term future.

E (Endangered): very high risk of extinction in the wild in the near future.

CR (Critically endangered): extremely high risk of extinction in the wild in the immediate
future.

Table 2.4. Priority assigned to threatened fauna species.

Priority 1 5 9
National status (EPBC Act Status Code) V,M E, CR
SA Status (Review of the Status of Threatened Species R \% E
2003)

R: Rare, V: Vulnerable, E: Endangered, CR: Critically Endangered, M: Migratory

1E. Priority of sites based on total number of threatened species (total number of
threatened species)

The total numbers of threatened flora and fauna species were summarised at all locations within
the coastal boundary using a combination of the data on which layers 1C and 1D are based.

Table 2.5. Priority assigned to the number of threatened flora and/or fauna species.

Priority 3 4 5 6 7 8 9

No. of threatened species of 8-22 23-31 32-40 41-48 49-55 56-61 >62
plant and/or animal

‘Threatened’ incorporates both flora and fauna and up to 3 categories, R: Rare, V: Vulnerable, E:
Endangered (including CR: Critically Endangered), for each

2.3.2 Endemic species and communities; biodiversity

2A. Priority of vegetation assemblage based on the distribution of endemic plant
communities (> 50 % of records within the South East coast) (coastal dune and clifftop —
species and floristic)

The state-wide coverage of the CDCS survey was used to compare the South East with other
coastal regions of South Australia: if more than 50% of records of a plant community were found
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within the South East coastal boundary, it was rated, as in the table below. This rating thus
reflected the degree of endemism to the coast of the Limestone Coast and Coorong.

Table 2.6. Priority assigned to plant communities with more than 50% of records found within the
South East coastal boundary.
Priority 3 5 7 9

Percentage of SA records found 50.1-60% 60.1-70% 70.1-80% 80.1+%
within South East coastal boundary

2B. Priority of vegetation assemblage based on the distribution of endemic habitat (> 50
% of habitat within the South East coast) (saltmarsh communities)

Systematic coastal saltmarsh and mangrove habitat mapping around the state by Coastal
Management Branch, DENR, provides an endemism rating for saltmarsh areas within the state.

Table 2.7. Priority assigned to saltmarsh communities with more than 50% of records found
within the South East coastal boundary.

Priority 6 7 8 9

Percentage of SA records found 50.1-60% 60.1-70% 70.1-80% 80.1+%
within South East coastal boundary

2C. Priority of vegetation assemblage based on the distribution of endemic habitat (>50
% of habitat within the South East coast) (floristic vegetation)

This layer was based on the national inventory of vegetation associations: a further reflection of
the degree of endemism of associations within the South East coast.

Table 2.8. Priority assigned to vegetation communities with more than 50% of records found
within the South East coastal boundary.
Priority 6 7 8 9

Percentage of SA records found 50.1-60% 60.1-70% 70.1-80% 80.1+%
within South East coastal boundary

2D. Priority of sites based on species richness (total number of species)

This layer is based on a total number of plant and animals species recorded at any location. While
the presence of threatened species is significant for conservation and management programs, so
too are areas of high and representative species diversity. Priority values were assigned to all
locations within the coastal boundary based on the number of species detected.

Table 2.9. Priority assigned to the number of flora and fauna species at any location.

Priority 3 4 5 6 7 8 9

Number of species 50-109  110-166 167-217 218-271 272-355 356-496 >497
per location

2.3.3 Significant bird habitats

3A. Priority of sites as habitat for threatened bird species

This layer was created to enhance the representativeness of habitat for threatened bird species.
As with other species of fauna, there is relatively little data available to accurately determine
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significant areas for these species. Hence, an additional theme was created to represent the value
of areas as habitat for threatened bird species.

Bird lists for cells in the Limestone Coast and Coorong were obtained from published records;
current data, expert and local knowledge of the distribution of the species and the distribution of
available habitat were used to determine the conservation value for threatened birds within each
coastal cell. This improved the data coverage for determining the significance of the whole coast
for threatened birds, without being limited to known survey site locations.

Table 2.10. Priority assigned to sites as habitat for threatened bird species.

Priority 5 6 7 8 9

Number of threatened 3-15 16-24 25-33 34-41 42-60
bird species habitats

3B. Priority of sites as habitat for all existing birds

As for 3A, this layer used bird lists from published records; current data, expert and local
knowledge of the distribution of the species and the distribution of available habitat were used to
determine the conservation value for all birds within each coastal cell. This improved the data
coverage for determining the significance of the whole coast for all birds, without being limited
to known survey site locations.

Table 2.11. Priority assigned to sites as habitat for all bird species.

Priority 1 2 3 4 5 6 7 8 9
Number of bird ~ 21-51 52-78 79-105  106- 123- 138- 152- 162- 173-
species habitats 122 137 151 161 172 198

2.3.4 Significant reptile and amphibian habitats

4A. Priority of sites as habitat for threatened reptile and amphibian species

This layer was created by using reptile and amphibian lists from published records. Current data
and expert knowledge (Dr. Mark Hutchinson) of the distribution of the species and the
distribution of available habitat were used to determine the conservation value for threatened
reptile and amphibian species within each coastal cell. This improved the data coverage for
determining the significance of the whole coast for threatened reptile and amphibian species,
without being limited to known survey site locations.

Table 2.12. Priority assigned to sites as habitat for threatened reptile and amphibian species.

Priority 5 6 7 8 9

Number of threatened reptile 1-2 3 4-5 6-7 8-11
or amphibian species habitats

4B. Priority of sites as habitat for all existing reptile and amphibian species

This layer was created by using reptile and amphibian lists from published records; current data
and expert knowledge (Dr. Mark Hutchinson) of the distribution of the species and the
distribution of available habitat were used to determine the conservation value for all reptile and
amphibian species within each coastal cell. This improved the data coverage for determining the
significance of the whole coast for all reptile and amphibian species, without being limited to
known survey site locations.
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Table 2.13. Priority assigned to sites as habitat for all reptile and amphibian species.

Priority 1 2 3 4 5 6 7 8 9

Number of reptile 2-7 8-10  11-13 14-16 17-19 20-23 24-27 28-31  32-42
or amphibian
species habitats

2.3.5 Significant mammal habitats

5A. Priority of sites as habitat for threatened mammal species

This layer was created by using mammal species lists from published records. Current data, local
and expert knowledge (Cath Kemper) of the distribution of the species and the distribution of
available habitat were used to determine the conservation value for threatened mammals within
each coastal cell. This improved the data coverage for determining the significance of the whole
coast for threatened mammal species, without being limited to known survey site locations.

Table 2.14. Priority assigned to sites as habitat for threatened mammal species.

Priority 5 6 7 8 9

Number of threatened 2-3 4-6 7-9 10-12 13-19
mammal species habitats

5B. Priority of sites as habitat for all existing mammals

This layer was created by using mammal species lists from published records. Current data, local
and expert knowledge (Cath Kemper) of the distribution of the species and the distribution of
available habitat were used to determine the conservation value for all mammals within each
coastal cell. This improved the data coverage for determining the significance of the whole coast
for all mammal species, without being limited to known survey site locations.

Table 2.15. Priority assigned to sites as habitat for all reptile and amphibian species.

Priority 1 2 3 4 5 6 7 8 9
Number of all 6-8 9-11  12-15 16-20 21-25 26-29 30-32 33-38  39-43
mammal species

habitats

2.3.6 Significant butterfly habitats

6A. Priority of vegetation assemblage as habitat for butterflies

The importance of habitat for invertebrates is generally underestimated or excluded from most
biodiversity and conservation assessments. Data is generally unavailable and difficult to collect.

To represent invertebrate habitat, extensive information on the butterflies of South Australia was
used to establish a theme for the conservation analysis (Grund 2005). Species of butterflies,
habitat requirements and host plants required for the larval stages of the butterflies’ lifecycles
were determined for the South East coast. As host plants are required for the butterflies’
persistence in an area, the diversity of host plants was used as an indicator of the butterfly species
possibly located within a patch of remnant vegetation. This approach does not take into

Limestone Coast and Coorong Coastal Action Plan 29



Themes and Databases

consideration of the condition of the host plants, host plant abundance and presence of other
resource requirements, such as food plants (R Grund pers. comm.).

Table 2.16. Priority of remnant vegetation based on the number of butterfly species represented
by the presence of host plants.

Priority 5 6 7 8 9
Number of species per patch 6-10 11-15 16-19 20-23 24-30

2.3.7 Focal species

7A. Priority of location based on the habitat of the Orange Bellied Parrot

The layer is based on the distribution of OBP habitats throughout the coastal boundary. This
layer is the spatial representation of work that has been done to ascertain the habitat distribution
of OBP across the region by bird experts and for the SE Biodiversity Plan project.

Table 2.17. Priority of location based on preferred habitat of Orange Bellied Parrot.

Priority 0 9

Absent Orange Bellied
Parrot habitat

7B. Priority of location based on the habitat of the Fairy Tern

The layer is based on the distribution of Fairy Tern habitat throughout the coastal boundary.
Preferred habitat was described in consultation with bird experts.

Table 2.18. Priority of location based on preferred habitat of Fairy Tern.

Priority 0 9
Absent Fairy Tern habitat

7C. Priority of location based on the habitat of the Swamp Antechinus

The layer is based on the preferred habitat of the Swamp Antechinus throughout the coastal
boundary. Preferred habitat was described in consultation with mammal expert Cath Kemper.

Table 2.19. Priority of location based on preferred habitat of Swamp Antechinus.

Priority 0 9
Absent Swamp Antechinus
habitat

7D. Priority of location based on the habitat of the Swamp Skink

The layer is based on the preferred habitat of Swamp Skink throughout the coastal boundary.
Preferred habitat was derived in consultation with reptile/amphibian expert Mark Hutchinson.

Table 2.20. Priority of location based on preferred habitat of Swamp Skink.

Priority 0 9
Absent Swamp Skink
habitat
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7E. Priority of location based on the habitat of the Southern Bell Frog

The layer is based on the preferred habitat of Southern Bell Frog throughout the coastal
boundary. Preferred habitat was derived in consultation with reptile/amphibian expert Mark
Hutchinson.

Table 2.21. Priority of location based on preferred habitat of Southern Bell Frog.

Priority 0 9

Absent Southern Bell Frog
habitat

7F. Priority of location based on the habitat of the Yellowish Sedge-skipper

The Yellowish Sedge Skipper has had habitat descriptions created for this project in consultation
with butterfly expert Roger Grund. This layer represents the preferred habitat of the butterfly
throughout the coastal boundary.

Table 2.22. Priority of location based on preferred habitat of Yellowish Sedge-skipper.

Priority 0 9
Absent Yellowish Sedge
Skipper habitat

2.3.8 Visual amenity

8A. Viewshed analysis (sea views from the land)

Topographic data and digital map technology have been used to define areas which have a view
of the sea. This layer is used to highlight the increased appeal of areas of land which have sea
views.

Table 2.23. Priority assigned to areas based on land that has a sea view.

Priority 0 9
No sea view Sea view

8B. Viewscape analysis (perceived visual appeal of coastal landscape)

This layer uses the Andrew Lothian (2005) state-wide study to rank coastal areas for a sense of
scenic value. Areas with a higher scenic value will contribute to a higher conservation priority as
the public view these areas as increasingly important to conserve.

Table 2.24. Priority assigned to areas based on their scenic amenity.

Priority 0 4 5 6 7 8 9

Viewscape No value 3-39 4-4.9 5-5.9 6-6.9 7-7.9 8-8.9
value*

* The higher the viewscape number, the more aesthetically pleasing an area of coast is seen to be (Lothian
2005)

2.3.9 Vegetation patch metrics

Vegetation patch metrics in this section are derived from current mapping of remnant vegetation.
The methodology was developed by Nerissa Haby and Matthew Royal for the conservation
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priorities study of Northern and Yorke Natural Resources Management region (Caton et al.
2007a).

9A. Priority of remnant vegetation based on patch size

Available state vegetation mapping layers were used to calculate the area of each remnant patch
in the South East coast. Ecologically relevant ranges, previously identified for the Northern and
Yorke coastal conservation assessment, were used to categorise each patch size (Caton et al.
2007a). Each patch was then assigned a priority value to reflect increasing habitat value and rarity
of the larger patches.

Table 2.25. Priority assigned to patches of remnant vegetation based on size.

Priority 0 4 5 6 7 8 9
Patch size <1 1-5 5-30 30-100  100-500  500-1500 > 1500
(ha)

9B. Priority of vegetation assemblage based on connectivity (minimum distance to
nearest patch)

A variety of methods may be used to calculate the degree of connectivity between patches,
including the average distance along the edges of two neighbouring patches and whether patches
are continuous or not (e.g. Lindenmayer et al. 1999; Hargis et al. 1998).

For ease of calculation, the minimum distance between a patch and its nearest neighbour was
used to indicate connectivity (Bender et al. 2003). Patches greater than 100 m away from the
coast were considered to be reasonably isolated for many species dependent on remnant
vegetation and with limited mobility.

A series of categories were determined to portray priority value of a patch based on the minimum
distance between patches. Available literature identified a range of dispersal abilities by a variety
of species (Table 2.27). Fragmentation and how this impacts populations of species depends on a
number of factors, such as the species (e.g. Haas 1995) and the animal’s sex, age and reproductive
status (e.g. Andreassen and Ims 2001; Marchesan 2002; Brooker and Brooker 2002). However,
the categories selected were believed to be representative of wildlife, based on the dispersal ability
of a selection of terrestrial fauna.

It should be noted that this nearest neighbour analysis does not take into account block size: thus
two small adjacent blocks may score 9 if less than 100 metres apart, but may be effectively
isolated if separated by great distance from other blocks.

Table 2.26. Priority assigned to vegetation patches based on connectivity (distance to nearest

patch).
Priority 1 2 3 4 5 6 7 8 9
Distance to > 5- 2-5km  1-2km 751- 501- 251- 101- 0-
nearest 10km 10km 1000m  750m 500m 250m 100m

patch

Table 2.27. Dispersal ability of selected species identified from a variety of sources.

Class Dispersal ability Sources
Insecta 50-100 m, up to 5 km Haddad 1999
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Insecta <50 m, up to 130-165 m Rudd and McEvoy 1996, Haddad 1999
Insecta 150 m Haddad 2000

Insecta >2km Schultz 1998

Mammalia <15m Andreassen and Ims 2001
Mammalia <20m Diffendorfer et al. 1995
Mammalia > 50 m (dispersal btn patches rare) Dooley and Bowers 1998
Mammalia ~ <100 m, up to 760 m Bowne et al. 1999
Mammalia > 100 m, < 6 km Bright 1998

Mammalia ~ <1km Lindenmayer et al. 2000
Mammalia <100 m Marchesan 2002

Reptilia almost none Sarre et al. 1995

Amphibia >500m Bulger et al. 2003

Aves < 200 m, < 1000 m, up to 6 km Haas 1995

Aves 60 m, <9 km Brooker and Brooker 2002

9C. Priority of vegetation assemblage based on the presence of remnant vegetation
(<1ha)

This layer provides the opportunity to value patches of remnant vegetation of less than 1 ha,
which were excluded from other themes used in this analysis. This layer was created to include
the refuge and resources value that small patches of vegetation provide throughout the landscape
into the analysis.

Table 2.28. Priority assigned to patches of vegetation less than 1 ha in size.

Priority 0 9
Vegetation patch < 1 ha Absent Present

9D. Priority of vegetation assemblage based on patch shape (edge to interior ratio)

The clearance of vegetation for agriculture and development has led to a variety of oddly shaped
remnant patches. Clearance along the South East coast has been very varied, some areas have
been cleared right to the waterline and in other areas vegetated dunes and associated vegetation
communities remain reasonably intact. However, the linear nature of many vegetation patches
exposes them to increased risk of invasion by introduced predators and competitors and reduces
the cover of suitable habitat for a number of species. Vegetation patch shapes with large rounded
(less degraded) habitat will withstand invasion and further degradation better than elongated or
irregular patches, where more edge perimeter will allow easier invasion etc. Some animals prefer
areas away from patch edges, and thus shape is relevant to habitat.

A simple method used to express the degree of edge effect was applied to each vegetation patch
within the South East coastal boundary:

Relative edge effect (REE) = Perimeter (m)/area (ha)
Ideally, patches containing a high proportion of interior habitat will have a small perimeter and
large area. Using this analysis, the REE would have a small value and a larger priority value.

Alternatively, a linear patch with a large perimeter and relatively small area would have a large
REE value.
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Categories used to express the value of decreasing REE were assigned in 100 unit increments, to
give a roughly even spread of patches across each category.

Table 2.29. Priority assigned to vegetation patches based on patch shape (edge effect).

Priority 3 4 5 6 7 8 9
REE > 600 501-600 401-500 301400 201-300 101-200  0.1-100

2.3.10 Heritage

10A. Aboriginal heritage sites

Locations of registered sites were obtained from the Department of the Premier and Cabinet,
Aboriginal Affairs and Reconciliation Division. These sites were given the highest priority and are
buffered by the extent of the coastal cell (i.e. the site may be anywhere within the coastal cell).

Table 2.30. Priority assigned to areas of Aboriginal significance.

Priority 0 9
Aboriginal heritage No recorded site Recorded significant sites

10B. European heritage sites

This layer identifies sites designated as ‘European heritage’ on the State Heritage Register or the
Register of the National Estate and has been supplemented with additional information gathered
from the Department of Environment and Natural Resources Heritage Branch databases.

Shipwreck sites have been buffered by 500m to highlight protection status of that wreck. A 500m
buffer was chosen to directly align with the SA Historic Shipwrecks Act 1981 which discusses
"protected zones" that the Minister may declare for a shipwreck at s.7 of the Act: Where:
"Protected zones 7. (1) The Minister may, by notice published in the Gazette, declare an area (not exceeding
100 hectares) consisting of water or partly of water and partly of land within which a historic shipwreck is, or a
historic relic is or historic relics are, situated to be a protected zone.”. A 500m buffer is the approximate
equivalent of the maximum 100ha area allowable

Table 2.31. Priority assigned to European heritage sites.

Priority Heritage description

0 No recognised heritage value

5 Contributory Place
State Heritage Place (Nominated)
Identified Place
State recommended in Heritage Surveys
Locals recommended in Heritage Surveys
National Trust
RNE (not Commonwealth)
Shipwreck (Not Found — Any Jurisdiction)

6 Local Heritage Place (Authorised)
Local Heritage Place (Interim)
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7 State Heritage Area
State Heritage Place (Registered)
State Heritage Place (Provisional)
Shipwreck (Found — State Protected)

8 National Heritage Place
Commonwealth Heritage Place
Shipwreck (Found — Commonwealth Protected)

9 World Heritage Place

10C. Geological heritage (significant geological features)

Significant geological features (formally known as geological monuments) are defined and
considered significant by the Geological Society of Australia, South Australian Branch.
Information on significant geological features is stored at Primary Industries and Resources
South Australia and at the South Australian Museum.

Table 2.32. Priority assigned to Significant Geological Features (geological monuments).

Priority 0 9
Significant geological feature No recorded sites Recorded significant sites

2.3.11 Wetlands

11A. Priority of location based on the significance of wetland

This layer is used to prioritise the wetland areas within the Limestone Coast and Coorong coastal
boundary to acknowledge the importance of these environments as significant habitats. This is
particularly important as much of the coastal boundary study area is dominated by coastal lakes
(in many cases linked to marine influence) possibly missing prioritisation within other vegetation
dominated themes above. The prioritisation of the level of wetland significance relates to wetland
inventory work that has been undertaken in the SE as part of the South Australian Wetland
Inventory Database (SAWID). DENR has purpose built this database for the collection and
collation of biophysical wetland data from across the State. The SAWID significance level forms
the basis of the layer prioritisation.

The wetland condition assessment refers to an aggregation of numerous assessments that have
been undertaken throughout the South East under the guise of SAWID. For a more detailed
description of how the condition assessment was obtained please refer to the relevant specific
reports.

Table 2.33. Priority assigned to wetlands.

Priority ~ Wetland description

0 No prioritisation

2 SAWID final significance rating — no assessment
3 SAWID final significance rating — low

5 SAWID final significance rating — moderate

7 SAWID final significance rating — high

9 SAWID final significance rating — very high
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2.4 Threats Analysis Layers

2.4.1 Recreation / visitation impacts

1A. Campsites and day use areas

This layer was created using local knowledge, aerial photography and land use data. Campsites
and day use areas (such as car parks and lookouts) were classified as formal or informal to
distinguish between the higher potential impact of informal sites due to unregulated access and
impacts associated with the absence of facilities. The formal camping and day use areas include
formalised car parks, Council camping and caravan sites and campsites within National Park
reserves. Informal sites are those areas outside the formal sites that are used for camping or day
use.

These sites have been buffered by 50m to include the immediate surrounds that are often highly
impacted, and may include increased weed threat, rubbish, vegetation degradation, etc.

Table 2.34. Threat value assigned to areas used for camping or day use.

Threat 0 5 9
Type of use No campsites or Formal camping Informal camping
day use identified and/or day use and/or day use

1B. Off-road vehicle tracks

Existing road and sand dune databases were used, together with additional mapping work
undertaken from aerial and oblique photography. The tracks were buffered by 50m to include
the impacts either side of tracks. Unvegetated sand dune areas were included as tracks as they
provide no restriction to movement and are often used by off-road vehicles, particularly motor
bikes. The presence of off-road vehicle tracks also points to an increased threat on the
environment in areas directly adjacent. Beaches open to vehicle access were also included in the
analysis.

Table 2.35. Threat value assigned to presence of tracks.

Threat 0 9
Presence of tracks Not present Present

2.4.2 Development impacts

2A. Development zoning

The rationale of this threat layer is that development is a threat to habitat and hence the
conservation values of this study. Development as defined in the Development Act, 1993, is
regulated by Council and State plans, and the extent of the threat is expressed in the various
zones defined within the plan maps, and described in terms of principles and objectives. The
different principles and objectives for different zones constitute greater or less threat to
conservation values. As a result, a ‘Coastal Conservation’ zone for example, may allow fewer
activities destructive to habitat than a ‘Residential’ zone.
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Currently available in existing layers (DPLG development zones which is termed Developed/
Allowing further development is considered a threat; where development is not allowed there is
no threat potential).

Table 2.36. Threat value assigned to development zoning.

Threat Development Zone Description
1 Coastal, Coastal Conservation, , Conservation
3 Coastal Open Space, Recreation (Lake Fellmongery), River Murray and Lakes
5 Parklands
7 Community, NO ZONES, Primary Production, Special Use
9 Commercial (Lake Butler) , Country Township, District Town Centre, Deferred Urban,

Historic (Conservation), Holiday Settlement, Industry, Industrial (Port MacDonnell),
Local Centre, Light Industry, Primary Industry, Primary Industry (Deferred Urban),
Residential, Residential (Coastal ) Frenchman Bay), Residential (Marina), Rural Living,
Settlement, Tourist Accommodation, Town Centre, Waterside Settlement

2B. Land ownership

This information was obtained from currently available data layers. Land ownership was
considered a threat to conservation. For example, a property in private ownership has the
potential to allow land use and/or activities that may threaten conservation values, whereas a
property proclaimed as a national park under the National Parks and Wildlife Act 1972 has been
specifically set aside for preserving and managing the conservation.

Table 2.37. Threat value assigned to areas based on land ownership

Threat 0 1 4 4 4 4 9

Land NPWSA Heritage Forestry =~ SA Water Crown Roadand  Private

ownership reserves  Agreements SA Reserves land railway property
Reserves areas reserves

2C. Viewshed analysis (increased threat due to sea views)

This information was obtained from currently existing layers that identify areas that can be seen
from the sea. This was used to highlight the increased pressure that a sea view places on that area
of land.

Table 2.38. Threat value of land based on presence of a sea-view.

Threat 0 9
Sea view No sea view Sea view

2D. Viewscape analysis (increasing threat due to aesthetics of the coastal zone)

This layer uses the Andrew Lothian state-wide study to score areas for of scenic value. Areas with
a higher scenic value contribute to a higher threat value in this layer due to their increased
desirability for development, recreation and the like.

Table 2.39. Threat value assigned based on the viewscape (scenic amenity).

Threat 4 5 6 7 8 9
Viewscape 3-3.9 4-4.9 5-5.9 6-6.9 7-7.9 8-8.9
value
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The higher the viewscape number, the more aesthetically pleasing the area of coast is seen to be and
therefore of inherently increased desirability (Lothian, 2005).

2E. Existing development

This layer was used to address the direct impacts of development, such as vegetation clearance
and landform modification, as well as activities and threats that occur in the immediate
surrounds, such as weed introduction and spread, vegetation damage, feral species, etc. The
information was obtained from currently existing layers and buffers were applied at various
distances to prioritise the level of activity and its associated threat.

Table 2.40. Threat value assigned to existing development.

Threat 5 5 9 9

Existing Individual Mapped Built Up Individual Mapped Built

development Residencies, 200 — Areas, 500m — Residencies, 0 —  Up Areas, 0 —
500m Buffer 1000m Buffer 200m Buffer 500m Buffer

2.4.3 Land use impacts

3A. Land use

Land use is derived from a Planning SA Land Use layer from 2008, which is periodically updated.
Land use was rated for this project according to its threat potential to conservation values.

Table 2.41. Threat value assigned to areas based on land use.

Threat 0 5 7 9 9
Land use Areas not Vacant Road Reserves/  Residential/ Mine Quarry/
covered by Rural Non-Private Utilities &
Land-use codes Residential/ Residential/ Industry/
(usually open Recreation Education/ Commercial/
space with no (Outside Public
defined use)/ NPWS Land)/ Institution/ Flgggi:;déj‘::;ﬁ/
Areas Within Golf Vacant Commercial/
NPWS Residential/ o ticultures
Reserves / Livestock

Agriculture
Water Features

3B. Mining activities

This information was obtained from currently existing layers. Exploration leases and mining
tenements are regulated by PIRSA Mining, and recorded publicly on the PIRSA website. Mining
is rated according to its potential for impact on conservation values, without regard to
rehabilitation potential.

Table 2.42. Threat value assigned based on mining activity.

Threat 5 7 9

Mining Exploration lease Exploration lease Actual mining

activity application tenement or
quarry

Limestone Coast and Coorong Coastal Action Plan 38



Themes and Databases

3C. Wastewater treatment plants / rubbish dumps / tailings / evaporation pans

This information was obtained from currently existing datasets, DENR topographic datasets,
EPA dump datasets, Planning SA land use, together with local knowledge.

Table 2.43. Threat value assigned based on wastewater treatment plants, rubbish dumps and
evaporation pans.

Threat 7 9

Saltwater Evaporation Pans Rubbish Dump/ Treatment
Plant/ Tailing/ Stockpile/
Tailing or Effluent Ponds

2.4.4 Threats to habitat integrity

4A. Vegetation isolation (lack of connectivity between vegetation patches)

This layer was created as part of the vegetation patch layers. It is the opposite of the vegetation
connectivity layer (9B); it identifies vegetation patches that are isolated from others.
Table 2.44. Threat value assigned to vegetation patches based on connectivity (distance to
nearest patch).
Threat 1 2 3 4 5 6 7 8 9

Distance to 0-100  101- 251- 501- 750- 1-2 2-5 5-10 >10
nearest patch m 250m 500m 750m 1000 m km km km km

4B. Vegetation degradation

Clearance, fragmentation and invasion of introduced species all contribute to degradation of a
vegetation patch. Factors that may be used to measure the condition of a patch include species
diversity, presence and abundance of introduced species, structural diversity, habitat features,
regeneration, shrub and tree health, and risk of future degrading processes (Croft et al. 2005).

The extent and distribution of data for helping to determine degradation of remnant patches is
limited by survey effort along coast. Hence, as a preliminary degradation indicator, plant species
lists were used to determine the proportion of introduced to native species collected from survey
data. The threat value of a patch of remnant vegetation was assigned based on the proportion of
introduced species within it.

Table 2.45. Threat value assigned based on the proportion of introduced species within a
vegetation patch.

Threat 1 3 5 7 9

Percentage of introduced species <5% 6-10% 10-15% 16-20% > 20%
within a vegetation community

4C. Vegetation shape (shapes allowing increased invasion)

This layer was created as part of the vegetation patch layers. It is the opposite of the vegetation
patch shape layer (9D). It was used as a measure of possible invasion of threatening species due
to shape. Linear or irregular shaped patches are more susceptible to invasion of introduced
species across the longer perimeter.

Table 2.46. Threat value assigned to vegetation patches based on patch shape (edge effect).
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Threat 3 4 5 6 7 8 9
REE 0.1-100 101-200 201-300 301-400 401-500 501-600 > 600

4D. Vegetation patch size (smaller patches allowing increased invasion)

This layer was created as part of the vegetation patch layers. It is the opposite of the vegetation
patch size layer (9A). It was used to indicate that vegetation patches with a larger size have a
reduced threat of being lost or overrun with introduced species as they are more robust and likely
to remain in their current ‘natural state’.

Table 2.47. Threat value assigned to patches of remnant vegetation based on size.

Threat 1 2 3 5 6 7 9
Patch size >1500 ha 500-1500 100-500 30-100ha 5-30ha 1-5 ha <1lha
ha ha

4E. Distribution of known environmental weeds

The limited information available from the Biological Database of South Australia was
supplemented by a weeds survey component of the project. This involved the collection of
existing data from local experts, NPWSA staff and SE NRM Board Animal and Plant Control
Officers. In addition, accessible areas of the region were surveyed for the presence of threatening
species by DENR Officers. The threat rating for ‘weeds of concern’ was determined in
consultation with numerous sources including: NRM staff, DENR staff, Nature Conservation
Society (NCS) weeds lists, National Weeds of Significance and SA Declared Weeds. The five
invasive threat categories featured in the Bushland Condition Monitoring manual formed the
basis for determining threat values in this study, however some adaptation was necessary.

Table 2.48. Threat assigned to weeds.

Threat  NCS category Category description

8-9 5 Highly invasive in either disturbed or intact remnant bushland, spreads
rapidly producing very dense stands and a blanket cover. Potential to
eliminate almost all native understorey species. Very difficult to control
without outside help.

6-7 4 Highly invasive in either disturbed or intact remnant bushland, with the
potential to spread rapidly and produce very dense stands given
favourable habitat and/or vectors. High potential to reduce native species
diversity and abundance. Can be controlled with sustained effort.

4-5 3 Invasive in intact bushland with moderate potential to reduce native
species diversity. Rate of spread is slower than Cat 4 and 5 but once
present will persist and threaten biodiversity. May produce dense stands
over wide area but can be controlled with sustained effort.

2-3 2 Generally only invade disturbed bushland but may spread rapidly.
However, generally only a slight potential to reduce native species
diversity, unless present in high densities.

1 1 Generally only invade disturbed bushland. Often widespread and
abundant but not considered a significant threat to native biodiversity,
unless present in very high densities.

1 None Species not considered a non-indigenous weed species.
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2.45 Hazards

5A. Dune stability

This layer was created from aerial photographic data (February 2005) by the Coastal Management
Branch, DENR. Vegetated coastal dunes were categorised as having ‘potential drift hazard’ and
unvegetated dunes were classed as ‘actual drift hazard’.

Table 2.49. Threat value assigned based on dune stability.

Threat 5 9
Dune stability Potential drift hazard Actual drift hazard

5B. Cliff stability

This layer was created for the cliffed sections along the coast, using a combination of aerial and
oblique photo interpretation and data determining cliff height already available in the Shoreline
Classification layer of DENR GIS databases.

Table 2.50. Threat value assigned based on cliff stability.

Threat 0 3 5 7 9

CIiff stability Cliff stable <50 mand > 50 m and <50 mand > 50 m and
potential potential actual actual
instability instability instability instability

5C. Acid sulfate soils

DENR'’s saltmarsh and mangrove habitat layer was adapted for the GIS databases by CSIRO
research and Coastal Management Branch to categorise potential acid sulfate soils (ASS) based on
the habitat type found within the saltmarsh and mangrove communities. The priority of
saltmarsh habitats is dependent on the potential for that area to create ASS conditions; based on
the classification developed by the CSIRO and the CPB, (see Coast Protection Board, 2003).

Table 2.51. Threat value assigned based on acid sulfate soils.

Threat 1 3 5 5 7 9
Acid Marine / Potential Potential Potential Potential Actual ASS
sulfate soil sand ASS ASS ASS (under  ASS (mainly
(ASS) (supratidal (intertidal ~ tidal streams in mangrove
in subsoil and in — moderate with high
below 50cm) subsoil risk) risk)
below 20 cm
— moderate
risk)

5D. Feral species (deer)

This layer was created using the knowledge of the SE NRM Board of the impact of rabbits across
the region, assigned by hundred planning boundaries.

Table 2.52. Threat value assigned based on current rabbit impact.

Threat 0 3 5 8 9
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Current None/ No Rare / Limited Extensive Severe impact
(2010) rabbit data/ No unknown
activity priority

5E. Feral species (rabbits)

This layer was created using the knowledge of the SE NRM Board of the impact of rabbits
across the region, assigned by hundred planning boundaries.

Table 2.53. Threat value assigned based on current rabbit activity.

Threat 0 3 5 8 9
Current None/ No Rare / Limited Extensive Severe impact
(2010) rabbit data/ No unknown

activity priority

2.5 GIS Datasets

Table 2.54. GIS datasets used for the Limestone Coast and Coorong Coastal Action Plan.

GIS Dataset Mapping Positional Custodian/  Currency Description
Scale Accuracy Source Date
Natural Features
Coastal Hazard 1:50000 0-50m DENR - Coastal Jul-07 Coastal hazard mapping - mapping of sand
Mapping Management dunes & storm surge areas.
Unit
Floristic Vegetation  Varied 0-250m DENR - Client  Nov-08 Location of Floristic VVegetation types.
Services
Significant Varied 0-150m PIRSA Feb-07 Location of Geological Monuments registered
Geological Features with the Geological Society of Australia.
National Estate Varied 0-150m Australian Feb-05 Natural locations of significance within the
Register - Natural Heritage Australian Heritage Commission (AHC)
Commission Statutory Register of the National Estate
(RNE).
Native Vegetation - Varied 0-250m DENR - Client  Nov-08 Mapping of the presence/ absence of native
Cover Services vegetation.
Planted Vegetation  Varied 0-250m DENR - Client  Aug-03 Location of Vegetation Plantations.
Services
Reefs 1:50000 0-25m DENR - Client ~ May-07 Near-shore and offshore reefs exposed at low
Services tide and outlined in normal Topographic
mapping
SA Coastline 1:10000 0-25m DENR - Client  Feb-08 Location of mean sea level.
Services

Seabird Colonies 1:50000 0 -500m DENR - Science Jul-04 Significant seabird habitat sites within SA.
Resource Centre

Shoreline 1:10000 0-25m DENR - Client ~ Nov-07 Classification of the shorline based on
Classification Services substrate, form, exposure and biological
character.
Tidal Saltmarsh and ~ 1:10000 0-50m DENR - Coastal Nov-07 Tidal saltmarsh and mangrove habitat
Mangrove Habitat Management mapping.
Mapping Unit
Viewscape 1:50000 0-50m DEG - Coastal ~ Jun-05 Viewscape polygon covering the LCCCAP
Management Coastal Boundary, highlighting the visual
Unit aesthetics of the area.
Viewshed Raster 25x25m 0-50m DENR - Coastal Jun-05 Viewshed grid covering the LCCCAP Coastal
Grid Management Boundary, highlighting areas with sea-views.
Unit
Waterbodies 1:50000 0-25m DENR - Client  May-07 Location of waterbodies as defined by DENR
Services topographic mapping.
Watercourses 1:50000 0-25m DENR - Client  May-07 Location of water course lines and polygons as
Services defined by DENR topographic mapping.
Wetlands 1:50000 0-50m DENR - Coastal Mar-09 Location of coastal wetlands as identified in
Management the Australian Wetlands Database.
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GIS Dataset Mapping Positional Custodian/  Currency Description
Scale Accuracy Source Date
Unit
Administrative/
Regional Features
& Boundaries
Aquatic Reserves 1:50000 0-100m PIRSA - SARDI Feb-08 Aquatic Reserves (Fisheries Act 1982).
Buildings 1:50000 0-50m DENR - Client  May-07 Build structure point locations (polygons
Services where possible)
Built - Up Areas 1:50000 0-25m DENR - Client  Feb-08 Location of Built-up areas.
Services
Council/ LGA Various 0-30m DETI - Land Jun-10 Location of Local Government Areas/
Boundaries Service Group Councils extents.
Digital Cadastre Varied 0-30m DETI - Land Jun-10 Legal land parcel boundaries within the state.
Database Land Service Group
Parcels
EPA Licence Sites Cadastre 0-30m EPA May-05 Location of EPA licence sites.
Based
Geomorphic Regions 1:50000 0-50m DENR - Coastal Jun-10 Coastal Protection Branch Geomorphic
Management Region boundaries.
Unit
Herbarium Regions  1:50000 0-500m DENR - Science  Aug-09 Regions of South Australia adopted by the
Resource Centre State Herbarium
IBRA Subregions 1:100000 Varied DENR - Client  Dec-04 Bio Regional Landscape scale boundaries
Services within SA for the protection of biological
diversity (Ver 6.2)
Land Development  Cadastre 0-30m DPLG Jun-10 Planning zones and policy areas derived from
Zones Based council development plans.
Land Use Boundaries Cadastre 0-30m DPLG Jun-10 Land use descriptions by Planning SA as
Based based on the property valuation database.
Mineral Exploration  Varied 0-150m PIRSA Jun-10 Location of Mineral Exploration Licence
Licence Applications Applications (Mining Act 1971).
Mineral Exploration  Varied 0-150m PIRSA Jun-10 Location of Mineral Exploration Licences
Licences (Mining Act 1971).
Mining Tenements  Varied 0-150m PIRSA Jun-10 Location of Mineral Production Tenements
(Mining Act 1971).
National Estate Varied 0-150m Australian Feb-05 Aboriginal locations of significance in the
Register - Aboriginal Heritage Australian Heritage Commission (AHC)
Commission Statutory Register of the National Estate
(RNE).
National Estate Varied 0-150m Australian Feb-05 European locations of significance in the
Register - European Heritage Australian Heritage Commission (AHC)
Commission Statutory Register of the National Estate
(RNE).
Native Vegetation Cadastre 0-30m DENR - Client ~ Mar-09 Native vegetation Heritage Agreement area
Heritage Agreements Based Services boundaries (Native Vegetation Act 1991).
Natural Resource Cadastre 0-30m DLWBC Nov-06 Natural Resource Management Region
Management Regions Based boundaries (NRM Act 2004).
Navigation Marks 1:50000 0-50m DTEI - Jun-10 The location of Navigation Marks and
and Channels Information Channels from Transport SA's Navigation
Management Marks database.
Services
Petroleum Varied 0-150m PIRSA Jun-10 Location of Petroleum Exploration Licence/
Exploration Licence Permit Applications (Petroleum Act 2000,
Applications Petroleum (Submerged Lands) Act, 1982, or
Petroleum (Submerged Lands) Act, 1967).
Petroleum Varied 0-150m PIRSA Jun-10 Location of Petroleum Exploration Licences/
Exploration Licences Permits (Petroleum Act 2000, Petroleum
(Submerged Lands) Act, 1982, or Petroleum
(Submerged Lands) Act, 1967).
Petroleum Varied 0-150m PIRSA Jun-10 Location of Petroleum Production Licences
Production (Petroleum Act 2000, Petroleum (Submerged
Tenements Lands) Act, 1982, or Petroleum (Submerged
Lands) Act, 1967).
Placenames 1:50000 0-50m DENR - Client  May-07 Location of Gazzetted Cities, towns & places

Services inc.other notable non-gazzetted locations and
features.
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GIS Dataset Mapping Positional Custodian/  Currency Description
Scale Accuracy Source Date
Protected Areas - Cadastre 0-30m DENR - Science Jun-10 NPWSA Reserve boundaries (NPW Act 1972)
NPWSA and Based Resource Centre & NPWSA conservation reserve boundaries
Conservation (Crown Lands Act 1929).
Reserve Boundaries
Rock Lobster 1:50000 0-100m DENR - Coast & Jun-05 Rock lobster sanctuaries as outlined in the
Sanctuaries Marine Fisheries Act 1982.
Conservation
SA Marine Parks 1:50000 0-100m DENR - Coast & Jul-09 Identifying the areas of both land and water
Network Marine dedicated to conservation under the Marine
Conservation Parks Act 2002
State Heritage Sites  Cadastre 0-30m DENR - State Jun-10 DCDB Sites of State, Local or Contributory
Based Heritage Unit heritage as defined by Heritage Places Act 1993
and Development Act 1993.
Quarries 1:50000 0-50m DENR - Client ~ May-07 Location of Quarries.
Services
Roads 1:50000 0-50m DENR - Client  Aug-08 Location of road centrelines. Included Major,
Services unsealed and ORV track information from
DENR CFS mapping.
Railways 1:50000 0-50m DENR - Client  May-08 Location of railways.
Services
SA Water Land Cadastre 0-30m SA Water Jul-07 Location of SA Water lands.
Based
Salt Evaporation 1:50000 0-25m DENR - Client  May-07 Location of salt evaporation pans from the
Pans Services water construction polygon layer from the
DENR topographic mapping.
Statewide Crown Cadastre 0-30m DENR - Crown Jun-10 Legal land parcel boundaries within the state
Land Based Land SA held under the control of the Crown.
Waste Disposal layer 1:50000 0-25m DENR - Client  May-07 Location of waste disposal areas e.g. sewerage
Services filtration and effluent ponds areas from the
DENR topographic mapping.
Survey Records
Australian Sea-lion  Varied 0-500m DENR - Science  Nov-08 Sea-Lion Colony locations including breeding
Colonies Resource Centre & population information.
Biological Survey Varied 0-1000m  DENR - Science Mar-10 Vegetation survey sites completed by the
Database - Resource Centre Biological Survey of SA.
Vegetation
Biological Survey Varied 0-1000m  DENR - Science Mar-10 Vertebrate fauna survey sites completed by the
Database - Resource Centre Biological Survey of SA.
Vertebrates
Bird Atlas: Birds Varied 0-5000m  Birds Australia ~ Oct-01 Opportunistic bird survey sites collected by
Australia field ecologists associated with Birds Australia.
Coastal Dune and Varied 0-1000m DENR - Coastal Feb-08 Vegetation survey sites taken from the
Clifftop Vegetation Management biological databases highlighting Coastal Dune
Survey Sites (CDCS Unit and Clifftop specific communities from
Survey Sites) Oppermann's 1999 Coastal Dune and Clifftop
Vegetation Survey (CDCS).
Feral Data Varied 0 - 50km EP NRM Dec-09 Feral data concerning rabbits and deer
obtained from the EP NRM
Opportunistic Survey Varied 0-5000m  DENR - Science Mar-10 Opportunistically collected vegetation data -
Database - Resource Centre collected by various sources.
Vegetation
Opportunistic Survey Varied 0-5000m DENR - Science Mar-10 Opportunistically collected vertebrate fauna
Database - Resource Centre data - collected by various sources.
Vertebrates
Rare and Threatened Varied 0-1000m  DENR - Science Mar-10 Vegetation sites corresponding to the DENR's
Plant Populations Resource Centre Rare and Threatened Plant Population
database.
Flora & Fauna Rated Varied 0-1000m DENR - Science Mar-10 500m buffers around threatened flora and
Buffers Resource Centre fauna records from the biological survey
databases.
Reserve Survey Varied 0-1000m  DENR - Science Mar-10 Vegetation data collected within reserves by
Database - Resource Centre various sources.
Vegetation
Reserve Survey Varied 0-1000m  DENR - Science Mar-10 Vertebrate fauna data collected within reserves
Database - Resource Centre by various sources.
Vertebrates
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SA Museum Fauna  Varied 0-1000m  SA Museum Mar-10 Vertebrate fauna data collected by the SA
Data Museum
Shipwrecks Varied 0 - 50km DENR - State Jun-10 Location of shipwrecks from the SA

Heritage Unit Shipwrecks database defining wrecks covered
by (Commonwealth) Historic Shipwrecks Act
1976 and the (South Australian) Historic
Shipwrecks Act 1981 in addition to others with

not protection status.

Table 2.55. GIS datasets created for the Limestone Coast and Coorong Coastal Action Plan.

GIS Dataset Mapping Positional Custodian/ Currency Description
Scale  Accuracy Source Date
Natural/ Administrative/ Regional Features & Boundaries
Beaches 1:50000 0-50m DENR - Coastal Jun-10 Mapping of areas of sand beach found within
Management Unit the coastal boundary
Bird Habitats 1:50000 0-250m DENR - Coastal Jun-10 Significant butterfly locations within the coastal
Management Unit boundary obtained from various experts inc.
Graham Carpenter
Butterfly 1:50000 0-250m Rodger Grund Jun-10 Significant butterfly locations within the coastal
Habitats boundary obtained from DENR butterfly
expert Rodger Grund
Campsites 1:10000 0-50m DENR - Coastal Jun-10 Location of known sites used for camping
Management Unit within the LCCCAP Coastal Boundary.
Carparks/ 1:10000 0-50m DENR - Coastal Jun-10 Location of known sites used for carparking
lookouts Management Unit within the LCCCAP Coastal Boundary.
Cliff Hazard 1:50000 0-50m DENR - Coastal Jun-10 CIliff hazard mapping - Location of various
Mapping Management Unit erosional states of the metropolitan area cliffs.
Coastal 1:50000 0-250m DENR - Coastal Jun-10 The study area used within the LCCCAP
Boundary Management Unit project to determine the coastal region. An area
outlined by the mean sea-level and the furthest
landward edge of either saltmarsh & mangrove
habitats, sand dune complexes, native
vegetation blocks considered coastal or a 500m
buffer from the coastline.
Coastal Cell 1:50000 0-250m DENR - Coastal Jun-10 Using the Coastal Boundary as a basis it was
Boundaries Management Unit divided into ‘cells' of similar coastal features,
wave/ fetch exposure & type.
Focal Species 1:50000  0-250m DENR - Coastal Jun-10 Focal species habitat locations as described by
Management Unit numerous experts as outlined within report.
ORV Areas 1:10000 0-25m DENR - Coastal Jun-10 Areas of extensive ORV tracking throughout
Management Unit the area including beach sections allowing
4WD vehicles.
ORV Tracks 1:10000 0-25m DENR - Coastal Jun-10 ORV tracking throughout the LCCCAP
Management Unit Coastal Boundary.
State Heritage  Varied 0-250m DENR - State Jun-10 Locations of Coastal Use, Natural, European &
Register Heritage Unit SA Aboriginal Heritage noted in the State Heritage
Register Database.
Study Varied 0-250m DENR - Coastal Jun-10 Uniquely identifies all the native vegetation
Vegetation Management Unit blocks within the coastal boundary.
Blocks

Table 2.56. Raster analysis layers created from GIS datasets listed above.

GIS Dataset Mapping Positional Custodian/ Currency Description
Scale  Accuracy Source Date

Conservation Priority Raster Layers
1A - CDCS 25x25m Upto10 DENR - Jun-10 Conservation priority of vegetation
Threatened Grid Grid Cells  Coastal assemblages based on the status of the
Communities (0-250m) Management Coastal Dune and Clifftop vegetation
conservation priority Unit communities (threatened status).
layer
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1B-LCCCAPCDCS 25x25m Upto 10 DENR - Jun-10 Conservation priority of vegetation
rare plant Grid Grid Cells  Coastal assemblages based on the rarity of Coastal
communities (0-250m) Management Dune and Clifftop vegetation communities
conservation priority Unit (Those with <20 records within the state).
layer
1C - Threatened flora  25x25m  Upto 10 DENR - Jun-10 Conservation priority of sites with
conservation priority Grid Grid Cells  Coastal threatened Flora (threatened status).
layer (0-250m) Management

Unit
1D - Threatened 25x25m Upto10 DENR - Jun-10 Conservation priority of sites with
fauna conservation Grid Grid Cells  Coastal threatened Fauna (threatened status).
priority layer (0-250m) Management

Unit
1E - Total threatened ~ 25x25m  Up to 10 DENR - Jun-10 Conservation priority of sites based on total
species conservation Grid Grid Cells  Coastal number of threatened species (total no.
priority layer (0-250m) Management threatened species).

Unit
2A - LCCCAPCDCS 25x25m Upto 10 DENR - Jun-10 Conservation priority of vegetation
endemic plant Grid Grid Cells  Coastal assemblages based on the distribution of
communities (0-250m) Management endemic Coastal Dune and Clifftop
conservation priority Unit vegetation communities (> 50% of SA
layer records within LCCCAP area of interest).
2B - Endemic 25x25m Upto2 DENR - Jun-10 Conservation priority of vegetation
Saltmarsh and Grid Grid Cells  Coastal assemblages based on the distribution of
Mangrove Habitat (0-50m)  Management endemic Saltmarsh and Mangrove Habitat
communities Unit communities (> 50% SA of records within
conservation priority LCCCAP area of interest).
layer
2C - Endemic 25x25m Upto2 DENR - Jun-10 Conservation priority of vegetation
Floristic communities  Grid Grid Cells  Coastal assemblages based on the distribution of
conservation priority (0-50m)  Management endemic Saltmarsh and Mangrove Habitat
layer Unit communities (> 50% of SA records within

LCCCAP area of interest).

2D - Species richness ~ 25x25m  Up to 10 DENR - Jun-10 Conservation priority of sites based on
conservation priority Grid Grid Cells  Coastal species richness (total no. species).
layer (0-250m) Management

Unit
3A - Priority of 25x25m Upto10 DENR - Jun-10 Conservation priority of vegetation
Habitat for threatened ~ Grid Grid Cells  Coastal assemblages as habitat for threatened bird
birds species (0-250m) Management species.

Unit
3B - Priority of 25x25m Upto10 DENR - Jun-10 Conservation priority of vegetation
Habitat for all existing ~ Grid Grid Cells  Coastal assemblages as habitat for existing bird
birds species (0-250m) Management species.

Unit
4A - Priority of 25x25m Upto10 DENR - Jun-10 Conservation priority of vegetation
Habitat for threatened  Grid Grid Cells  Coastal assemblages as habitat for threatened reptile
reptile and amphibian (0-250m) Management and amphibian species.
species Unit
4B - Priority of 25x25m Upto10 DENR - Jun-10 Conservation priority of vegetation
Habitat for all existing ~ Grid Grid Cells  Coastal assemblages as habitat for existing reptile
reptile and amphibian (0-250m) Management and amphibian species.
species Unit
5A - Priority of 25x25m Upto10 DENR - Jun-10 Conservation priority of vegetation
Habitat for threatened ~ Grid Grid Cells  Coastal assemblages as habitat for threatened
mammal species (0-250m) Management mammal species.

Unit
5B - Priority of 25x25m Upto10 DENR - Jun-10 Conservation priority of vegetation
Habitat for all existing ~ Grid Grid Cells  Coastal assemblages as habitat for existing mammal
mammal species (0-250m) Management species.

Unit
6 - Significant 25x25m Upto10 DENR - Jun-10 Conservation priority of vegetation
butterfly habitats Grid Grid Cells  Coastal assemblage as habitat for butterflies.
conservation priority (0-250m) Management
layer Unit
7A — Orange Bellied 25x25m Upto10 DENR - Jun-10 Conservation priority of location (vegetation
Parrot (focal species) Grid Grid Cells  Coastal remnant/coastal unit) based on the
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GIS Dataset Mapping Positional Custodian/ Currency Description
Scale  Accuracy Source Date
habitat conservation (0-250m) Management distribution of the Orange Bellied Parrot
priority layer Unit (Focal species).
7B — Fairy Tern (focal 25x25m  Upto 10 DENR - Jun-10 Conservation priority of location (vegetation
species) habitat Grid Grid Cells  Coastal remnant/coastal unit) based on the
conservation priority (0-250m) Management distribution of the Fairy Tern (Focal
layer Unit species).
7C — Swamp 25x25m Upto10 DENR - Jun-10 Conservation priority of location (vegetation
Antechinus (focal Grid Grid Cells  Coastal remnant/coastal unit) based on the
species) habitat (0-250m) Management distribution of the Swamp Antechinus
conservation priority Unit (Focal species).
layer
7D — Swamp Skink 25x25m Upto10 DENR - Jun-10 Conservation priority of location (vegetation
(focal species) habitat ~ Grid Grid Cells  Coastal remnant) based on the distribution of the
conservation priority (0-250m) Management Swamp Skink (Focal species).
layer Unit
7E — Southern Bell 25x25m Upto10 DENR - Jun-10 Conservation priority of location (vegetation
Frog (focal species) Grid Grid Cells  Coastal remnant) based on the distribution of the
habitat conservation (0-250m) Management Southern Bell Frog (Focal species).
priority layer Unit
7F — Yellowish Sedge  25x25m  Upto 10 DENR - Jun-10 Conservation priority of location (vegetation
Skipper (focal species)  Grid Grid Cells  Coastal remnant) based on the distribution of
habitat conservation (0-250m) Management Yellowish Sedge Skipper host plants (Focal
priority layer Unit species).
8A - Viewshed 25x25m Upto 10 DENR - Jun-10 Conservation priority of locations based on
priority layer Grid Grid Cells  Coastal the area having a favourable outlook of the
(0-250m) Management sea.
Unit
8B - Viewscape 25x25m Upto10 DENR - Jun-10 Conservation priority of locations based on
priority layer Grid Grid Cells  Coastal the increased aesthetics of coastal areas -
(0-250m) Management based on previous work carried out by
Unit DENR.
9A - Vegetation patch  25x25m Upto10  DENR- Jun-10 Conservation priority of remnant vegetation
size conservation Grid Grid Cells  Coastal based on patch size.
priority layer (0-250m) Management
Unit
9B - Vegetation patch  25x25m Upto 10 DENR - Jun-10 Conservation priority of remnant vegetation
connectivity Grid Grid Cells  Coastal based on connectivity (Minimum distance to
conservation priority (0-250m) Management nearest patch).
layer Unit
9C - Presence of 25x25m Upto10 DENR - Jun-10 Conservation priority of vegetation
vegetation patch <lha  Grid Grid Cells  Coastal assemblages based on the presence of
conservation priority (0-250m) Management remnant vegetation <lha.
layer Unit
9D - Vegetation patch  25x25m  Upto 10 DENR - Jun-10 Conservation priority of vegetation
shape conservation Grid Grid Cells  Coastal assemblages based on patch Edge to
priority layer (0-250m) Management Interior Ratio or Relative Edge Effect
Unit (REE). Where REE = Perimeter (m) / Area
(ha).
10A - Indigenous 25x25m Upto5 DENR - Jun-10 Conservation priority of significant
Heritage Sites Grid Grid Cells  Coastal Indigenous Heritage Sites.
conservation priority (0-150m) Management
layer Unit
10B - European 25x25m Upto5 DENR - Jun-10 Conservation priority of significant
Heritage Sites Grid Grid Cells  Coastal European Heritage Sites.
conservation priority (0-150m) Management
layer Unit
10C - Geological 25x25m Upto5 DENR - Jun-10 Conservation priority of significant
Monuments Grid Grid Cells  Coastal geological features.
conservation priority (0-150m) Management
layer Unit
11 - Wetland priority 25x25m Upto10 DENR - Jun-10 Conservation priority of wetland based on
layer Grid Grid Cells  Coastal the significance of the location from
(0-250m) Management SAWID studies.
Unit
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GIS Dataset Mapping Positional Custodian/ Currency Description
Scale  Accuracy Source Date
Detailed 25 x 25m 25x25m Upto10 DENR - Jun-10 The final combined conservation priority
Conservation Priority ~ Grid Grid Cells  Coastal analysis layer - created by summing all the
Analysis Layer (0-250m) Management individual conservation priority layers(listed
Unit above) together into one layer. The highest
priority areas being the result of numerous
conservation priorities having an influence
on that location.
Threatening Processes Raster Layers
1A - Campsite threat 25x25m Upto2 DENR - Jun-10 Priority of locations based on the threat
layer Grid Grid Cells  Coastal from the increased activity associated with
(0-50m)  Management campgrounds of an informal (high threat) or
Unit formal (medium threat) type.
1B - ORV Tracks 25x25m Upto2 DENR - Jun-10 Priority of locations based on the threat
Grid Grid Cells  Coastal from Off Road Vehicles. This threat may be
(0-50m)  Management of the form of distinct linear tracking and
Unit areas of numerous tracks.
2A - Development 25x25m Upto2 DENR - Jun-10 Priority of locations based on the threat
Zoning threat layer Grid Grid Cells  Coastal from the ability through zoning regulations
(0-50m)  Management to develop the land.
Unit
2B - Land ownership 25x25m Upto2 DENR - Jun-10 Priority of locations based on the type of
threat layer Grid Grid Cells  Coastal land ownership present and the threat that
(0-50m)  Management that type of ownership creates.
Unit
2C - Viewshed threat  25x25m Upto5 DENR - Jun-10 Priority of locations based on the threat
layer Grid Grid Cells  Coastal from that area having a favourable outlook
(0-150m) Management on the sea and an ability to develop on that
Unit area.
2D - Viewscape threat 25x25m Upto5 DENR - Jun-10 Priority of locations based on the threat due
layer Grid Grid Cells  Coastal to increased aesthetics of coastal areas -
(0-150m) Management based on previous work carried out by
Unit DENR.
2E - Existing 25x25m Upto2 DENR - Jun-10 Priority of locations based on the threat
Development threat Grid Grid Cells  Coastal from existing development.
layer (0-50m)  Management
Unit
3A - Land use threat 25x25m Upto5 DENR - Jun-10 Priority of locations based on the type of
layer Grid Grid Cells  Coastal land use present and the threat that that land
(0-150m) Management use creates.
Unit
3B - Mining activity 25x25m Upto5 DENR - Jun-10 Priority of locations based on the level of
threat layer Grid Grid Cells  Coastal mining activity possible (from no activity,
(0-150m) Management through possible exploration to extractive
Unit processes) and the threat that that activity
creates.
3C - Dump & 25x25m Upto2 DENR - Jun-10 Priority of locations based on the threat
Wastewater Treatment  Grid Grid Cells  Coastal from the presence of waste dumps/ infills/
Plant threat layer (0-50m)  Management storage facilities and treatment plants.
Unit
4A - Vegetation 25x25m  Upto10 DENR - Jun-10 Priority of locations based on the threat
Isolation threat layer Grid Grid Cells  Coastal from the lack of connectivity between
(0-250m) Management vegetation patches.
Unit
4B - Vegetation 25x25m Upto 10 DENR - Jun-10 Priority of locations based on the threat
degradation threat Grid Grid Cells  Coastal from the degradation level of the vegetation
layer (0-250m) Management patches.
Unit
4C - Vegetation patch  25x25m  Upto 10 DENR - Jun-10 Priority of locations based on the threat
shape threat layer Grid Grid Cells  Coastal from the shape of the vegetation patches.
(0-250m) Management
Unit
4D - Vegetation patch  25x25m Upto10  DENR- Jun-10 Priority of locations based on the threat
size threat layer Grid Grid Cells  Coastal from the size of the vegetation patches
(0-250m) Management
Unit
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4E - Weed threat layer 25x25m  Upto 10 DENR - Jun-10 Priority of locations based on the threat
Grid Grid Cells  Coastal from weed species within the vegetation
(0-250m) Management patches.
Unit
3A - Dune Stability 25x25m Upto2 DENR - Jun-10 Priority of locations based on the threat
threat layer Grid Grid Cells  Coastal from the presence of dunes and their
(0-50m)  Management likelihood to shift when disturbed.
Unit
3B - CIiff Stability 25x25m Upto2 DENR - Jun-10 Priority of locations based on the threat
threat layer Grid Grid Cells  Coastal from the presence of cliff and their
(0-50m)  Management vulnerability to erosion.
Unit
3C - Acid Sulphate 25x25m Upto2 DENR - Jun-10 Priority of locations based on the threat
Soils threat layer Grid Grid Cells  Coastal from the presence of Acid Sulphate soils.
(0-50m)  Management
Unit
3D - Feral Species 25x25m Upto2 DENR - Jun-10 Priority of locations based on the threat
(Deer) layer Grid Grid Cells  Coastal from the feral species deer.
(0-50m)  Management
Unit
3E - Feral Species 25x25m Upto2 DENR - Jun-10 Priority of locations based on the threat
(Rabbit) layer Grid Grid Cells  Coastal from the feral species Rabbit.
(0-50m)  Management
Unit
Detailed 25 x 25m 25x25m Upto10 DENR - Jun-10 The final combined threat analysis layer -
Threatening Processes ~ Grid Grid Cells  Coastal created by summing all the individual
Analysis Layer (0-250m) Management threatening processes layers listed above
Unit into one layers. The highest priority areas

being the result of numerous threatening
processes having an influence on that
location.

Table 2.57. Analysis of coastal cell summary layers.

GIS Dataset Mapping Positional Custodian/ Currency Description
Scale  Accuracy Source Date

Summarised Coastal Cell Conservation Priority Layers
1A - CDCS 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
Threatened Grid Grid Cells  Coastal vegetation assemblages based on the status
Communities (0-250m) Management of the Coastal Dune and Clifftop vegetation
conservation priority Unit communities (threatened status).
coastal cell summary
layer
1B-LCCCAPCDCS 25x25m Upto 10 DENR - Jun-10 Summariased conservation priority of
rare plant Grid Grid Cells  Coastal vegetation assemblages based on the rarity of
communities (0-250m) Management Coastal Dune and Clifftop vegetation
conservation priority Unit communities (Those with <20 records
coastal cell summary within the state).
layer
1C - Threatened flora  25x25m  Up to 10 DENR - Jun-10 Summarised conservation priority of sites
conservation priority Grid Grid Cells  Coastal with threatened Flora (threatened status).
coastal cell summary (0-250m) Management
layer Unit
1D - Threatened 25x25m Upto10 DENR - Jun-10 Summarised conservation priority of sites
fauna conservation Grid Grid Cells  Coastal with threatened Fauna (threatened status).
priority coastal cell (0-250m) Management
summary layer Unit
1E - Total threatened ~ 25x25m  Upto 10 DENR - Jun-10 Summarised conservation priority of sites
species conservation Grid Grid Cells  Coastal based on total number of threatened species
priority coastal cell (0-250m) Management (total no. threatened species).
summary layer Unit
2A-LCCCAPCDCS 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
endemic plant Grid Grid Cells  Coastal vegetation assemblages based on the
communities (0-250m) Management distribution of endemic Coastal Dune and
conservation priority Unit Clifftop vegetation communities (> 50% of
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coastal cell summary SA records within LCCCAP area of interest).
layer
2B - Endemic 25x25m Upto2 DENR - Jun-10 Summarised conservation priority of
Saltmarsh and Grid Grid Cells  Coastal vegetation assemblages based on the
Mangrove Habitat (0-50m)  Management distribution of endemic Saltmarsh and
communities Unit Mangrove Habitat communities (> 50% SA
conservation priority of records within LCCCAP area of interest).
coastal cell summary
layer
2C - Endemic 25x25m Upto2 DENR - Jun-10 Summarised conservation priority of
Floristic communities  Grid Grid Cells  Coastal vegetation assemblages based on the
conservation priority (0-50m)  Management distribution of endemic Saltmarsh and
coastal cell summary Unit Mangrove Habitat communities (> 50% of
layer SA records within LCCCAP area of interest).
2D - Species richness ~ 25x25m  Upto 10 DENR - Jun-10 Summarised conservation priority of sites
conservation priority Grid Grid Cells  Coastal based on species richness (total no. species).
coastal cell summary (0-250m) Management
layer Unit
3A - Priority of 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
Habitat for threatened  Grid Grid Cells  Coastal vegetation assemblages as habitat for
birds species coastal (0-250m) Management threatened bird species.
cell summary layer Unit
3B - Priority of 25x25m Upto10 DENR - Jun-10 Summarised conservation priority of
Habitat for all existing ~ Grid Grid Cells  Coastal vegetation assemblages as habitat for existing
birds species coastal (0-250m) Management bird species.
cell summary layer Unit
4A - Priority of 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
Habitat for threatened ~ Grid Grid Cells  Coastal vegetation assemblages as habitat for
reptile and amphibian (0-250m) Management threatened reptile and amphibian species.
species coastal cell Unit
summary layer
4B - Priority of 25x25m Upto10 DENR - Jun-10 Summarised conservation priority of
Habitat for all existing ~ Grid Grid Cells  Coastal vegetation assemblages as habitat for existing
reptile and amphibian (0-250m) Management reptile and amphibian species.
species coastal cell Unit
summary layer
5A - Priority of 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
Habitat for threatened  Grid Grid Cells  Coastal vegetation assemblages as habitat for
mammal species (0-250m) Management threatened mammal species.
coastal cell summary Unit
layer
5B - Priority of 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
Habitat for all existing ~ Grid Grid Cells  Coastal vegetation assemblages as habitat for existing
mammal species (0-250m) Management mammal species.
coastal cell summary Unit
layer
6 - Significant 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
butterfly habitats Grid Grid Cells  Coastal vegetation assemblage as habitat for
conservation priority (0-250m) Management butterflies.
coastal cell summary Unit
layer
7A - Orange Bellied 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
Parrot (focal species) Grid Grid Cells  Coastal location (vegetation remnant/coastal unit)
habitat conservation (0-250m) Management based on the distribution of the Orange
priority coastal cell Unit Bellied Parrot (Focal species).
summary layer
7B — Fairy Tern (focal 25x25m  Up to 10 DENR - Jun-10 Summarised conservation priority of
species) habitat Grid Grid Cells  Coastal location (vegetation remnant/coastal unit)
conservation priority (0-250m) Management based on the distribution of the Fairy Tern
coastal cell summary Unit (Focal species).
layer
7C — Swamp 25x25m Upto10 DENR - Jun-10 Summarised conservation priority of
Antechinus (focal Grid Grid Cells  Coastal location (vegetation remnant/coastal unit)
species) habitat (0-250m) Management based on the distribution of the Swamp
conservation priority Unit Antechinus (Focal species).
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coastal cell summary
layer
7D — Swamp Skink 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
(focal species) habitat ~ Grid Grid Cells  Coastal location (vegetation remnant) based on the
conservation priority (0-250m) Management distribution of the Swamp Skink (Focal
coastal cell summary Unit species).
layer
7E — Southern Bell 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
Frog (focal species) Grid Grid Cells  Coastal location (vegetation remnant) based on the
habitat conservation (0-250m) Management distribution of the Southern Bell Frog (Focal
priority coastal cell Unit species).
summary layer
7F — Yellowish Sedge  25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
Skipper (focal species)  Grid Grid Cells  Coastal location (vegetation remnant) based on the
habitat conservation (0-250m) Management distribution of Yellowish Sedge Skipper host
priority coastal cell Unit plants (Focal species).
summary layer
8A - Viewshed 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
priority coastal cell Grid Grid Cells  Coastal locations based on the area having a
summary layer (0-250m) Management favourable outlook of the sea.

Unit
8B - Viewscape 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
priority coastal cell Grid Grid Cells  Coastal locations based on the increased aesthetics
summary layer (0-250m) Management of coastal areas - based on previous work

Unit carried out by DENR.
9A - Vegetation patch  25x25m  Upto 10 DENR - Jun-10 Summarised conservation priority of
size conservation Grid Grid Cells  Coastal remnant vegetation based on patch size.
priority coastal cell (0-250m) Management
summary layer Unit
9B - Vegetation patch  25x25m  Upto 10 DENR - Jun-10 Summarised conservation priority of
connectivity Grid Grid Cells  Coastal remnant vegetation based on connectivity
conservation priority (0-250m) Management (Minimum distance to nearest patch).
coastal cell summary Unit
layer
9C - Presence of 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of
vegetation patch <lha  Grid Grid Cells  Coastal vegetation assemblages based on the
conservation priority (0-250m) Management presence of remnant vegetation <lha.
coastal cell summary Unit
layer
9D - Vegetation patch  25x25m  Upto 10 DENR - Jun-10 Summarised conservation priority of
shape conservation Grid Grid Cells  Coastal vegetation assemblages based on patch Edge
priority coastal cell (0-250m) Management to Interior Ratio or Relative Edge Effect
summary layer Unit (REE). Where REE = Perimeter (m) / Area

(ha).

10A - Indigenous 25x25m Uptob DENR - Jun-10 Summarised conservation priority of
Heritage Sites Grid Grid Cells  Coastal significant Indigenous Heritage Sites.
conservation priority (0-150m) Management
coastal cell summary Unit
layer
10B - European 25x25m Uptob DENR - Jun-10 Summarised conservation priority of
Heritage Sites Grid Grid Cells  Coastal significant European Heritage Sites.
conservation priority (0-150m) Management
coastal cell summary Unit
layer
10C - Geological 25x25m Upto5 DENR - Jun-10 Summarised conservation priority of
Monuments Grid Grid Cells  Coastal significant geological features.
conservation priority (0-150m) Management
coastal cell summary Unit
layer
11 - Wetland priority 25x25m Upto 10 DENR - Jun-10 Summarised conservation priority of wetland
coastal cell summary Grid Grid Cells  Coastal based on the significance of the location
layer (0-250m) Management from SAWID studies.

Unit
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GIS Dataset Mapping Positional Custodian/ Currency Description
Scale  Accuracy  Source Date
Summarised 1:50000 0-250m DENR - Jun-10 The final coastal cell summary of the
conservation priority Coastal combined conservation priority analysis layer
coastal cell summary Management - created by summing all the individual
layer Unit conservation priority layers (listed above)

together into one layer. The highest priority
areas being the result of numerous
conservation priorities having an influence
on that location.

Summarised Coastal Cell Threatening Processes Layers

1A - Campsite threat
coastal cell summary
layer

1B - ORV Tracks

2A - Development
Zoning threat coastal
cell summary layer

2B - Land ownership
threat coastal cell
summary layer

2C - Viewshed threat
coastal cell summary
layer

2D - Viewscape threat
coastal cell summary
layer

2E - Existing
Development threat
coastal cell summary
layer

3A - Land use threat
coastal cell summary
layer

3B - Mining activity
threat coastal cell
summary layer

3C - Dump &
Wastewater Treatment
Plant threat coastal
cell summary layer

4A - Vegetation
Isolation threat coastal
cell summary layer

4B - Vegetation
degradation threat
coastal cell summary
layer

4C - Vegetation patch
shape threat coastal
cell summary layer

4D - Vegetation patch
size threat coastal cell
summary layer

25x25m Upto?2 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the threat from the increased activity
(0-50m)  Management associated with campgrounds of an informal
Unit (high threat) or formal (medium threat) type.
25x25m Upto2 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the threat from Off Road Vehicles. This
(0-50m)  Management threat may be of the form of distinct linear
Unit tracking and areas of numerous tracks.
25x25m Upto2 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the threat from the ability through zoning
(0-50m)  Management regulations to develop the land.
Unit
25x25m Upto2 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the type of land ownership present and the
(0-50m)  Management threat that that type of ownership creates.
Unit
25x25m Upto5 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the threat from that area having a favourable
(0-150m) Management outlook on the sea and an ability to develop
Unit on that area.
25x25m Upto5 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the threat due to increased aesthetics of
(0-150m) Management coastal areas - based on previous work
Unit carried out by DENR.
25x25m Upto2 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the threat from existing development.
(0-50m)  Management
Unit
25x25m Upto5 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the type of land use present and the threat
(0-150m) Management that that land use creates.
Unit
25x25m Upto5 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the level of mining activity possible (from no
(0-150m) Management activity, through possible exploration to
Unit extractive processes) and the threat that that
activity creates.
25x25m Upto?2 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the threat from the presence of waste
(0-50m)  Management dumps/ infills/ storage facilities and
Unit treatment plants.
25x25m Upto 10 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the threat from the lack of connectivity
(0-250m) Management between vegetation patches.
Unit
25x25m Upto 10 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the threat from the degradation level of the
(0-250m) Management vegetation patches.
Unit
25x25m Upto10 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the threat from the shape of the vegetation
(0-250m) Management patches.
Unit
25x25m Upto10 DENR - Jun-10 Summarised priority of coastal cells based on
Grid Grid Cells  Coastal the threat from the size of the vegetation
(0-250m) Management patches
Unit
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GIS Dataset Mapping Positional Custodian/ Currency Description
Scale  Accuracy  Source Date

4E - Weed threat 25x25m Upto 10 DENR - Jun-10 Summarised priority of coastal cells based on
coastal cell summary Grid Grid Cells  Coastal the threat from weed species within the
layer (0-250m) Management vegetation patches.

Unit
3A - Dune Stability 25x25m Upto2 DENR - Jun-10 Summarised priority of coastal cells based on
threat coastal cell Grid Grid Cells  Coastal the threat from the presence of dunes and
summary layer (0-50m)  Management their likelihood to shift when disturbed.

Unit
3B - CIiff Stability 25x25m Upto2 DENR - Jun-10 Summarised priority of coastal cells based on
threat coastal cell Grid Grid Cells  Coastal the threat from the presence of cliff and
summary layer (0-50m)  Management their vulnerability to erosion.

Unit
3C - Acid Sulphate 25x25m Upto2 DENR - Jun-10 Summarised priority of coastal cells based on
Soils threat coastal cell ~ Grid Grid Cells  Coastal the threat from the presence of Acid
summary layer (0-50m)  Management Sulphate soils.

Unit
3D - Feral Species 25x25m Upto?2 DENR - Jun-10 Summarised priority of coastal cells based on
(Deer) coastal cell Grid Grid Cells  Coastal the threat from the feral species deer.
summary layer (0-50m)  Management

Unit
3E - Feral Species 25x25m Upto2 DENR - Jun-10 Summarised priority of coastal cells based on
(Rabbit) coastal cell Grid Grid Cells  Coastal the threat from the feral species rabbit.
summary layer (0-50m)  Management

Unit
Detailed 25 x 25m 1:50000 0-250m DENR - Jun-10 The coastal cell summary for the final
Threatening Processes Coastal combined threat analysis layer - created by
Analysis Layer Management summing all the individual threatening

Unit processes layers listed above into one layers.

The highest priority areas being the result of
numerous threatening processes being
having an influence on that location.

2.6 Data Limitations

The datasets used for the conservation and threat analyses came from many different sources
originally assembled for a variety of purposes. Their differing character gives variable coverage
across the South East coast.

Some datasets by their nature give a complete coverage within the region (e.g. development plan
zoning covers the entire study area, since the Development Act 1993 requires councils to zone all
areas). Some datasets appear to give complete coverage but on examination show limitations. For
example, sites of significant Aboriginal heritage (in a buffered form) are represented in all cells, as
presence or absence. However, since many sites of significance are not represented on the state
register, this variable may be under-represented within the analysis. The geological heritage layer
raises another kind of issue. All defined Significant Geological Features are shown on this layer
but some locations of great geological significance might not be included on the geological
heritage list because they are covered by superficial deposits.

Other data layers are the result of differing kinds of sampling or recording methods and these
various methodologies give rise to several issues. Most data within this project relates to remnant
vegetation and significance or diversity of flora and fauna. Work by the state Biological Survey
Group is a core part of these datasets and is undertaken by systematic sampling and descriptive
procedures (Heard and Channon 1997). However, sample points are irregularly distributed and
chosen to represent the larger remnant patches. In addition to the systematic samples, there are
opportunistic survey points, which when mapped, often appear to be located by convenient
access, rather than, for instance, the distribution of habitats.
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Survey sites are shown on the maps in Appendix 1 and listed, by number per cell, in Appendix 6.
A number of issues in the use of vegetation survey data in the Northern and Yorke Natural
Resources Management region (Haby in Caton et al 2007a) also apply to the South East coast:

o lack of fine scale mapping suitable for the interpretation of vegetation communities along
the coastal zone;

¢ lack of habitat mapping including the diversity of vegetation communities within a
remnant patch and the extent of those communities;

e possible lack of ground-truthing of smaller remnants during vegetation community
mapping;

e difficulty in interpreting the extent of vegetation communities due to a lack of consistent
vegetation descriptions;

e lack of habitat mapping leading to the assumption that remnant vegetation patches are
homogeneous and species detected at a survey site will occur throughout the patch.

The last point is significant for this project. In the case of the butterfly layer, for example, it was
necessary to identify areas where the presence of various species was likely from the habitat,
because direct evidence was not available. Clearly, this becomes particularly important where
there are few sample points within a large vegetation block. The floristic vegetation layer was
used to supplement habitat information. However, floristic vegetation maps were constructed
from aerial photography and written accounts, as a desktop exercise necessarily limited by lack of
fieldwork. During the Far West Coastal Action Plan project field checking of vegetation
associations at 17 sites by the study team, suggested that the floristic vegetation map was broadly
useful but needed refinement by field checking. The South East region would benefit from
similar field checking and follow-up refinement.

The available fauna and flora data also had limitations, generally reflecting issues with the design
and implementation of surveys:

e the restrictive nature of surveys to larger and intact remnant patches, which, for example,
biases vegetation survey sites to ‘good’ remnants of native vegetation and consequently
under-represents introduced species;

¢ the inability to determine the accurate distribution of threatened species during general
biological surveys;

e collection of species localities outside of preferred habitat types.

Animals can be hard to locate and move with seasons to search for food or visit breeding
grounds. For example, the White-bellied Sea-Eagle (Haliaeetus leucogaster) has been sighted more
than 50 km away from known nesting locations (Dennis and Lashmar 1996). The distribution
and abundance of species may change at known sites, for example long-term seasonal change
may result in the alteration of movement patterns of some migratory species (Kendall et al. 2004).
Thus a species may be identified at an uncommon locality in the databases used in this analysis.

Some capacity was available to manipulate data for the analysis. For example, data correlating

with vegetation communities or coastal cells were represented at the scale of patch or cell,
respectively.
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Atriplex cinerea Shrublands

Description
Mainly an overstory found at the back of beaches and on semi-stable dunes .
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Figure 3.5. Atriplex cinerea shrublands at the back of a beach.
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Olearia axillaris/ Tetragonia implexicoma Shrublands

Description
Located in dunes.

m;

Number of plant species
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Dominant overstorey species
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Dominant understorey
species
Tetragonia implexicoma

Figure 3.6. Olearia axillaris/ Tetragonia implexicoma shrublands at quadratGOO00103
(CO015956).
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Spinifex hirsutus/Euphorbia paralias Grasslands (shrublands)

Description
A strong group located mainly on fore-dunes, predominantly in the eastern part of the coastline.

The average number of species is moderately low with an unusually high proportion of herbs and
grasses.
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Figure 3.7. Spinifex hirsutus/Euphorbia paralias grasslands at quadrat BUF00301 near Beachport
(SOE14923).
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Limestone Coast & Coorong Coastal Action Plan
Coorong Complex - PART 2
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Figure 3.12. Coorong salt marsh complex - 2.
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Limestone Coast & Coorong Coastal Action Plan
Coorong Complex - PART 3
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Figure 3.13. Coorong salt marsh complex — 3.
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Limestone Coast & Coorong Coastal Action Plan
Maria Creek Kingston Complex
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Figure 3.14. Maria Creek salt marsh complex.
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Limestone Coast & Coorong Coastal Action Plan
Lake George Complex
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Figure 3.15. Lake George salt marsh complex.
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3.1.4 Plant Species

Coastal plant species

A list of vascular plants within the South East coast boundary has been compiled from the
DENR plant record database, which is derived from herbarium and vegetation survey collection
data including opportunistic surveys. On the South East coast, 1143 vascular plant species have
been recorded, out of a total of 4666 species recorded in SA in the 2005 census. 350 species are
non native to the SE region compared with a total of 1288 non native species are recorded for
SA (2005 census).

Seventy six species found within the South East coast boundary have a threatened status under
the National Parks and Wildlife Act (1972). Twelve of these are also listed under the
Environment, Protection and Biodiversity Act 1999 (Table 3.5).

Table 3.5. National and State Conservation rated plants recorded within the South East coast
study area

EPBC NPWSA
No. Species name Common name status  status
1 Caladenia audasii E E
2 Caladenia colorata E E
3 Caladenia conferta E E
4 Cladenia richardsioum E E
5 Glycine latrobeana \% \%
6 Ixodia achillaeides ssp arenicola \% E
7 Pomaderris halmaturina ssp. halmaturina \% \%
8 Pterostylis arenicola \% \%
9 Pterosylis tenuissima V V
10 Prasophyllum frenchii E E
11 Senecio psilocarpus \% \%
12 Thelymetra epipactoides E E

R: (Rare): has a low frequency of occurrence; not currently threatened but warrants monitoring and
protective measures to prevent reduction of population size.

E: (Endangered): Species, populations & ecosystems rare and danger of becoming extinct in the wild.

V: (Vulnerable) : Species, populations & ecological communities rare & at risk from potential threats or
long term threats which could cause the species to become endangered in the future.
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