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1 Introduction

The Environmental Weed Management Action Tool (EWeedMAT) was initially developed in the South East Natural
Resources Management (SENRM) region of South Australia.! Native vegetation in the South East has been reduced
to 11% of its original area and is now found in isolated remnant patches separated by farms and plantations. Weed
invasion is one of the major threats to this vegetation, yet resources to control weeds are limited. We needed to
decide where best to direct the limited resources available for environmental weed control. This was about making
planning decision at a sub-regional scale, rather than detailed management within a patch of remnant vegetation
or State-wide policy.

Subsequently we tested ‘EWeedMAT’ in a region that isvery different from the lower South East; the Yorke Peninsula
of SA. This led us to make some changes to EWeedMAT. These are described in the next section. Specific features
of the Yorke Peninsula, and the important aim of having a model that is easily communicated, led to these changes.

We also studied a large number of other models aimed at environmental decision making. From these we
developed a check list, a set of criteria for assessing such models, and examined EWeedMAT in light of this check list.
We have included a summary of these criteria in Appendix 1.

What we wanted was a model suited to setting priorities at an intermediate scale that also captures information
useful for subsequent management. When we searched for a model appropriate to this scale we found nothing
suitable. Available broad-scale models focussed on weed species, without considering the value of the vegetation
being threatened: management-scale planning used models suited to decisions about actions within a patch of
vegetation. This was our original reason for developing EWeedMAT .2

EWeedMAT differs significantly from most regional weed strategies in that it takes account of the value of the
vegetation patches that they are invading and all the major environmental weed species within the region. It
focuses on where to invest resources on weed control, rather than which weeds to control or what management
should be undertaken.

The test of the EWeedMAT, as with any decision-making 'tool’, is not is it right or wrong, but is it useful. Does it meet its
goal and aims? Do those who need to apply it find it sensible and practical and does it help them to do their work
more easily?

! Herpich, M. (2006 a)
% Herpich, M. (2006 b).



2 DEVELOPING EWeedMAT - MARK 1

2.1 Defining the Goal

The diverse soils of the lower South East have formed from limestone, sand dunes and volcanic ash. Because of
these porous soilsthere are many wetlands but no rivers. Wetlandsare commonly ephemeral and currently largely
dry. As a reault there is no riparian vegetation but a mosaic of shrublands, woodlands and low forests in the
remaining remnants.

We were concemed with setting priorities for weed management between individual patches of native vegetation
within a region. We did not try to deal with corridorsbetween patchesat thisstage. In the lower South East, with its
lack of rivers, these rather limited corridors are mostly vegetation along roadsides and tracks between plantations.
Corridors can have different ecological functions and management needs from patches of vegetation. In South
Australia roadside vegetation also falls under different management and funding from most vegetation patches.

The need wasfora ‘Tool’ that allowed weed management actionsto be planned regionally but with management
appropriate detail. Our hope was to produce a tool that would be useful in other regions as well as the south east of
South Australia.

The goal of developing EWeedMAT was quite pragmatic. It was to:

Develop a model or ‘tool’ that uses a systematic approach to produce a priority ranking index for weed
management for more significant patches of remnant vegetation within a region.

To achieve this it was agreed that the model should:

1. Base the priority index on sound ecological concepts and widely agreed values of biodiversty, often
encapsulated in government policies and strategies.

2. Capture and make good use of existing knowledge, experience and wisdom, including that of field managers.

3. Be readily understood, straight forward to use and able to be adjusted in line with cicumstancesthat vary from
region to region.

On the basis of the first principle we concluded that highest priority should be given to vegetation patches that have
high conservation values and weed infestation in an early stage of invason and establishment. At this stage the
damage done by weedsislessthan for more severe infestations, weedscan be controlled and possbly eliminated.
Control of a weed that has a high capacity to spread rapidly from an initial small infestation and have a high impact
is particularly important. Asthe extent of infestation increases costs of control rise rapidly in terms of money and
damage done to conservation values. The need for rehabilitation also increase. A stage may be reached where a
weed species becomes naturalised and the infestation is so severe that managers can do little other than attempt to
confine it to the patch and keep it from becoming a more widespread problem. By then there willprobably be little
of conservation left to protect. These principles can be summarised in a Value / Treat Matrix as illustrated in Figure 1.

Figure 1 Investment and management implications of Value / Threat Matrix
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2.2 Limitations of EWeedMAT

What EWeedMATdoesnot do isdictate the management to be undertaken. Nordoesit decide how the meaning
of ‘priority’ should be interpreted. Options might be to:

O Direct resources only to vegetation patches with scores above some cut-off point.
O Direct more resources to patches with higher ranking.

O Direct first available resources to patches with higher ranking and control weeds in other patches as
resources become available.

O Combine information from EWeedMAT priority index with other information, such ascommunity concern or
availability of volunteers, to decide a final allocation of resources.

O Provide the basis for funding applications to control weeds that threaten native vegetation.

2.2 Developing a working model

EWeedMAT uses a risk management framework: that is, it considers the value of the asset at risk and the threat posed
to that value by environmental weeds. The focus is on protecting or improving biodiversity values. Weeds to be
controlled are all species that pose a serious threat to biodiversity, including species native to other parts of Australia
that have extended beyond their natural range.

We used an iterative, or adaptive management, approach was used to gather and integrate this knowledge and
compare results with the experience of field experts. Various drafts of EWeedMAT provided systematic frameworks
for gathering information and identifying gaps that needed to be filled through field studies. Information came from
existing literature and data bases, expert knowledge and field surveys.

Seps in development EWeedMAT in the lower South East are illustrated in Figure 2. The associated document
entitled ‘EWeedMAT: A guide to implementing a landscape scale environmental Weed management Planning tool’
provides more detail about the evolution of the model.

In summary, the steps we used were as follows:

1. Identify and select patches of remnant native vegetation: small patches were excluded as these generally
have less value than larger patches, and numbers of patches had to be limited because of time involved in
gathering information for each patch.

2. Choose variables (indicators) to include in EWeedMAT and formula for combining them into a preliminary
Environmental Weed Management Index: ecological principles guided the choice of indicators and how
they were combined, but the need for a practical and reasonably simple model also influenced our
choices.

3. Select weed species with greatest potential for impact: based on the recently compiled South East Weed
Risk Assessment.3 For practical reasons, all exotic plants that are found within native vegetation could not
be included. As well as this, only a small proportion of exotic plants have large impacts. We selected
twenty two major environmental weeds.

4. Collect data on selected patches by interviewing people with knowledge of the patches, searching existing
State data bases and undertaking on-ground surveys.

5. Store data in a data base that allows easy updating as new data becomes available.

6. Compare Environmental Weed Management Indices for different patches and, using workshops and other
advice from field experts, modify scoring systems to reflect a consensus view of priorities for investment in
environmental weed management.

® Anderson, N., Drew, J. and Virtue, J., (2005).



Figure 2 Sepsin development of the ‘EWeed MAT
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2.3 First results

We needed to choose variables (indicators) that reflect the biodiversity values of patches of vegetation and the
threat posed to these values by weeds. We wanted indicators that could be combined in some reasonable way
into a single index and for which data could be obtained with reasonable ease and accuracy. We also wanted to
give these indicators weightings that relate to the amount each contributes to the over-all conservation value of a
patch, something that reflects value judgements and current community concerns as well as ecology.

Table 1 summarises the main components of the initial form of EWeedMAT. The resultant Environmental Weed
Management Index, or ‘Weed Index’ providesa ranking of vegetation patchesforweed management, with higher
scores indicating higher priority. Index values are ordinal not quantitative.

Table 1 Components of the Initial Environmental Weed Management Index

Environmental
Weed Threat

Weed = Physical Biodiversity Attributes | - Score
Management Attributes Score Score
Index Patch Conservation Value Weed Risk

Product for each weed
present of:

Sum of scores for: Sum of scores for:

Patch size Number of vegetation

communities invasiveness score

Area : edge ratio
. . Significant vegetation infestation score
Diversity of tenure i

communities

Security of tenure Threatened species

summed for all weeds
then adjusted to a
maximum of 100.

with weightings to give a
maximum total score of
10.

with weightings to give a
maximum total score of 10.

a) Patch Conservation Value
Indicators’ used to determine the ‘Patch Conservation Value' reflect major factors that determine the conservation
value of native vegetation. These are included in the Physical Attributes Score and the Biodiversity Attributes Score.

For the Physical Attributes of vegetation patches, these are:

e Patch size - larger patches have more chance of retaining a diversity of plant species and communities and
provide better habitat for native animals than smaller patches.

e Patch shape as indicated by area : edge ratio - patches with a large area:edge ratio are less vulnerable to
disturbances that beset vegetation near their margines.

o Diversity of tenure - patches that have fewer owners or managers are likely to be managed more
consistently than those with a diversity of tenure.

e  Security of tenure - patches with tenure dedicates to vegetation conservation are likely to provide greater
protection of remnant vegetation than other tenures.

For the Biodiversity Attributes of patches, these are:

o Number of vegetation communities - patches with a mosaic of vegetation communities provide better
habitat for native plants and animals than less diverse patches.

e Significant vegetation communities - high value is widely given to ecosystems that are threatened with
extinction or greatly depleted.

e Threatened species - the value of threatened species of plant or animal is influenced by both the present of
the species within a patch and the significance of that population to the conservation of the speciesas a
whole.

b) Weed Threat Score
Weed Threat to conservation values is greater where

e There is a large amount of the weed present (high infestation score) and there are numerous weedy
species.

e The weed is highly invasive (high invasiveness score high) and can readily spread further and become more
dense.

e The native vegetation allows the weed to invade and grow vigorously (not scored in EWeedMAT Mark 1, but
included in Mark 2 as a weed Invadeability Score).

-5-



Table 2 lists these indicators and how we derived values for them for the original version of EWeedMAT implemented
in the South East NRM Region.

We developed a set of Excel spreadsheets to automate calculations. The spreadsheet was designed so thatits
formulae and input data could be modified easily if reasons to do so become evident.

The accompanying document, EWeedMAT: A guide to implementing a landscape scale environmental weed
management planning tool’, shows how Indicators were scored and weighted and gives a worked examples of
EWeedMAT as it was modified for the Yorke Peninsula.

Table 2

Indicators and how we obtained and weighted them in the South East

Physical Attributes Score

Heritage (DEH) remote sensing information.

Indicator Source of data Scoring method and weighting provided
through relative spread of scores
Size (S) Measured from Department for Environment and Broken into 5 categories which are given

values 0 for smallest to 4 for largest patches,
giving a weighting of 4

Area to edge

Computed by dividing the patch area (km2) by

Broken into 4 categories which are given

Tenure (DT)

from DEH data base.

ratio (AE) its perimeter (km), both measured from DEH values O for least blocky to 3 for most blocky
remote sensing information patches, giving a weighting of 3
Diversity of Number of land managers for a patch obtained Broken into 4 categories which are given

values 0 (largest number of property
managers), 0.5, 1 and 1.5 (fewest property
managers), giving a weighting of 1.5

Security of tenure
(ST)

Secure tenure taken to be land in a conservation
estate (reserve) or under a vegetation heritage
agreement: location of secure tenure obtained
from DEH data base.

Broken into 4 categories which are given
values 0 (none of the patch under secure
tenure), 0.5, 1 and 1.5 (80% of patch under
secure tenure), giving a weighting of 1.5

Biodiversity Attributes Score

Significance (CS)

South Australia used as the basis for assessing the
importance of the vegetation communities found
in patches4; the number of threatened and
vulnerable communities in a patch is summed, with
threatened ecosystems given a double value of 2
and vulnerable communities a value of 1.

Vegetation Number of vegetation communities present Broken into 4 categories which are given
Communities obtained from DEH data base. values O for fewest communities to 3 for
(VC) most communities, giving weighting of 3
Community The Provisional List of Threatened Ecosystems of Totals broken into 3 categories 0 for no

significant communities present, 1 for 1-3
significant communities and 2 for > 3
significant communities; giving a weighting
of 2

Threatened
Species score (TS)

Soecies in the patch, as listed under the federal
Environmental Protection and Biodiversity
Conservation Act 1999 (EPBC Act), weighted for
over-all conservation of the species then summed.

Totals broken into categories given values 0O
for no threatened species to 5 for a total >5,
giving a weighting of 5.

Weed Threat Score

Infestation score
and

Invasiveness
score

Computed for each weed species present from
weed cover and invasiveness index for the species
as developed by Anderson et al.5: Infestation
score multiplied by Invasiveness score for each
weed and products for all weeds present summed.

Infestation score for each weed: (initial <5%
score = 1), establishing 6-25% score = 5,
widely distributed 26-50% score = 10 or
distribution critical >50% score = 15)

Patch weed infestation score = ¥ (infestation
score X invasiveness score) for all weed
species, then normalised to give a minimum
score of 0 and maximum score of 100

4 Crofts, T. (2001), Provisional List of Threatened Ecosystems of South Australia, Plant Biodiversity Centre Plant Biodiversity Centre, Department of
Environment and Natural Resources (SA), Adelaide, Australia.

5 Anderson, N., Drew, J. and Virtue, J. (2005) South East Weed risk Assessment. Primary Industries and Resources SA, pp: 47-56.




2.4 Filling data gaps and fine tuning

2.4.1 Gaps in data

With any model, resultscan be no better than the data used in them. In the South East we found some patcheshad
been extensively surveyed and managed. Several had field managers who knew the patches wel. Weed
information for these patches was relatively easy to collect and could be treated as reasonably reliable. For less
visted patches information was more sparse and less reliable. This presented us with two problems. one of
uncertainty about the data quality and the second of likely under-rating of the weed presence. We overcame
these problemsin two ways, firstly by using fairly broad ranges of classification of weed infestation levels (<5%, 6-25%,
26-50% and >50% cover), this reduces errors of estimation between different people. The second way was by
undertaking weed surveys ourselves of patches with inadequate weed data.

2.4.2 Fine tuning weightings

Where variablesare added or subtracted, a variable with a large range of valueshasa greaterimpact on the final
index than a variable that hasa smallrange. Consequently the range of valuesthat a variable can take actsasa
weighting for the variable as an indicator. We wanted to find out if our initial weightings of indicators were
reasonable. Did they reflect reasonably the importance of the indicator? Did the resulting Weed Management
Indices’ reflect reasonable priorities for weed management? What adjustment to weightings did regional experts
feel would give more sensible results?

We arranged several workshops with experienced field managers to get comments on weightings and Weed
Management Indices' they gave. Discussionsled to a high degree of consensusand the weightingsgiven in Table 2.
Those involved in the workshops also commented that a good deal of the benefit for them of developing
EweedMATwasthe opportunity for vegetation managersto get together, share and evaluate their knowledge and
work through their planning processes in a systematic way.



3 Developing EWeedMAT - MARK 2

When we searched the literature for methods to test and improve decison-making models, the most common
approach wasto try the model in new locations or with new people and feed back lessons learnt into improved
versons of the model. Thisapproach isvarioudy called ‘Adaptive management’, ‘Action research’ or ‘Suck-it-and-
see’. We chose to try EWeedMATIn the Yorke Peninsula of South Australia with new people, key weed managersin
that region.

3.1 The Yorke Peninsula

The Yorke Peninsula isvery different from the lower South East region and so proved to be an excellent place to test
EWeedMAT. The climate is drier, with rain falling almost entirely in the cooler months. Nowhere is far from the sea: salt
and sand dunes are significant features of the landscape. Soilsare all very alkaline. In placesthey are inundated
periodically forming saline or freshwater swamps.

While the northern part of the Peninsula is substantially cleared, there are quite large sections of the most southerly
part that still carry native vegetation in good condition. Roadsdesalso often carry native vegetation. Cleared land
is mainly used for sheep grazing and wheat.

Existing data bases gave usinformation on native vegetation and biodiversity values in the Peninsula. An existing
report provided some initial information on the region's environmental weeds within 6

3.2 Selecting patches

The Department for Environment and Heritage (DEH) GIS staff used internal GIS and database systems to select
native vegetation patchesfor us. Practicality required that we limit the number of patcheswhich can be included.
Patches may be selected by usng any reasonable measure of patch sgnificance. We choose to apply a size
threshold and so included patches 200 ha or more in area. Thisgave usa workable number of patches (41) that
were likely to have reasonable conservation value. Mapsof each patch were prepared. Data on each patch was
also generated through GISsystems, providing the relevant metadata isavailable. The area, perimeter length and
key vegetation characteristics of patches are generated in this way. GIS systems were also used to also provided the
area of each patch that wascovered in woodlands, dunes, chenopod scrubland or mangrove swamp, from which
we computed the proportion of each patch that was of the most invadeable communities — woodlands and dunes.

3.3 Gathering data and support.

Workshops provide a useful forum for both gathering information quickly and also, importantly, as a mechanism for
generating acceptance and understanding of a new process. We invited key experts in environmental weed
management within the Peninsula to three workshops to provide information on environmental weeds and advice
on how to refine and present EWeedMAT.

® Agnew, D., Heidi Nicholson, H. and Leah Feuerherdt, L. (2007 draft), NY NRMB Pest Risk Management System,
Northern and Y orke Natural Resources Management Board, Crystal Brook, South Australia, internal draft, Not to be
guoted.
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3.3.1 Workshop 1.
Our first workshop, held in December 2007, had two aims:

e To introducing EWeedMAT; and
e To gathering information on environmental weeds in that region.
Table 3 describes the Workshop program.
Table 3. Workshop One

Program Results/Outcomes
e Development of EWeedMAT - explained e Alist of concerns and matters that might need to
in relation to: be considered (Box 3).
e Scale of operation. e An Environmental Weed List for the Yorke Peninsula

— based on the draft, NY NRMB Pest Risk
Management System? and modified by workshop
participants (Table 4 a). Extra weeds that where
present in significant quantities in one or a few

e Relationship of EWeedMAT to other
planning and management tools — one
toolin a ‘tool kit'.

. Indicators used for patch value and patches were noted as well. These are listed in
weed threat. Table4 b
e  Method of combining indicators. e Circulation of data sheets for recording of weed

. infestation and management for each patch
e Patch selection (area >200 ha) and

location - maps of patches tabled

e [nitial discussion of matters that might
need to be considered within EWeedMAT
or as context for its use:

o Development of draft weed list

e Information on weed infestation and
management for each patch, as per
Excel File FFFF

Box 1 Suggested elements for inclusion in a weed model — generated by workshop participants

e Sources of infestation, from within or outside the patch.

e Possible developments in biological control, which could alter weightings and responses.
e A mechanism to include resistance of vegetation to weed invasion.

e Need for well recorded methodology, to allow repeatability and interpretation of results.

e Adequate consideration of non-treed ecosystems - grasslands and low coastal scrub.

" Agnew, D., Heidi Nicholson, H. and Leah Feuerherdt, L. (2007 draft), NY NRM B Pest Risk M anagement
System, Northern and Y orke Natural Resources Management Board, Crystal Brook, South Australia, internal
draft, Not to be quoted.
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Table 4 aList of Major Environmental Weeds in the Yorke Peninsula

Common Name

Scientific Name

GRASSES AND RUSHES
Onion Grass Romulea rosea var australis
Perennial Veldt Grass Ehrhata calycina
Pyp Grass Ehrhata villosa
Tall Wheat Grass Thinopyrum ponticum
SHRUBS AND TREES
African Boxthorn Lycium ferocissimum
Aleppo Pine Pinus halepensis
Boneseed Chrysanthemoides monilifera spp. monilifera
Century Plant Agave americana
False Caper Euphorbia terracina
Gorse / Furze Ulex europaeus
Italian Buckthorn Rhamnus alaternus
Marguerite Daisy Argyranthemum frutescens
Olive Olea europaea
Polygala / Myrtleleaf Milkwort Polygala myrtifolia
Western Coastal Wattle Acacia cyclops
White Weeping Broom (Env. Alert) Retama raetam
CREEPERS
Bridal Creeper Asparagus asparagoides
Bridal Veil Asparagus declinatus
HERBS / HERBACEOUS SHRUBS

Gazania Gazania spp
Horehound Marrubium vulgare
Pigface Carpobrotus edulis
Nightstock, Stock, Matthiola longipetala; M. incana.
Other succulents:

Aloe, Aloe maculata

Aoenium, Aoenium spp.

Agave,

Ice Plant, Agave spp.

Innocent Plant Mesembryanthemum crystallinum

Cenchrus incertus, C. longispinus

Wards Weed Marrubium vulgare

3.3.2 Workshop 2 - Alterations to EWeedMAT
The aims of our second workshop, in March 2008, were to:
e Decide on appropriate weightings for the indicators for the Yorke Peninsula.
e Run EWeedMAT for sample patches and discuss resulting Weed Priority Indices.
e Discuss ways of improving EWeedMAT; both process and product.
e Learn reporting of the project's results;
e Fill gaps in weed data.

Weightings

We decided that weightings of indicators needed to be altered a little to reflect features of the Peninsular,
particularly extensive coastal vegetation, saline svampsand relatively undisturbed remnant vegetation in the south
of the Peninsula. Tables below summarises our first attempt to produce new weightings.

Physical Attributes Score - Table 5

The team proposed that internal edges should be included with the Area:Edge ratio as an indication of patch
fragmentation. There are many tracks through coastal patches. These allow access to people, vehicles and
potentially to weeds. In practice there wastoo little information to include an indicator for internal tracks at this

-10 -



stage. An assessment of land use, particularly for recreation, might provide an indication of fragmentation due to
tracks.

The workshop also recommended that the final report include a note that changesin management and staffing for
dedicated reserves can have smilar effects on management to changes in ownerships. Resources to maximises
continuity of staffing could overcome this source of erratic management.

Table 5 Initial Weighting of the Physical Attributes Score

Factors summed to give the score = maximum score of 10

1 Size 2 Area/Edge_(A/E) 3 Tenure diversity 4 Tenure security

ratio (number of different

property managers)

Weighting for 2.5 4.5 15 15
factor

Biological Attributes Score - Table 6

The team decided to include species listed as significant under the South Australian National Parks and Wildlife Act
1972 (SA) in the Threatened Species Score.

Team members wanted to include a rating for endemic species and regionally significant communities and species,
but found this to be impractical as information is inadequate at present. They also recommended that a condition
index be included.8 We could not find adequate existing data on this. Surveys of patch condition could be done in
the future and results included in EWeedMAT, although weeds themselves provide some indication of vegetation
condition. When more information on these factors becomes available they can be added to the Biodiversity Value
Score.

Table 6 Biological Attributes Score

Factors summed to give the score = maximum score of 10
1 diversity of 2 Significant 3 Threatened Species 4 Endemic Species
vegetation Vegetation (national and State and Communities/
communities (number Communities listings) Regional Significance
of communities) (national listing) of Species
Weighting for 3 2 3 2
factor

Weed Threat Score - Table 7

The team concluded that, as well as indicators used in the lower South East, account needed to be taken of differences in
the vulnerability of Peninsular ecosystems to weed invasion. Saline wetlands are particularly difficult environments for plant
growth. Exposed dunes are also rather inhospitable with their salt and sand laden winds. Many weeds that are a problem
elsewhere may struggle to invade these ecosystems. We rated the ability of the major weeds to invade and have a large
impact in four key ecosystems (Table 8) with a view to taking account of the invadeability of patches in EWeedMAT.
However we found that most patch contain more than one ecosystem type. We found that varying the Impact Score for 4
different ecosystems made calculations excessively complicated and hard to communicate. We compromised by testing
several simpler options (see Section 3.5)

Table 7 Weed Threat Score

Factors multiplied to give the Weed Threat Score for Each Weed Present

Infestation Score | Invasiveness Score Impact Score - a new variable recommended
at this workshop
Assessment for Use weed cover | Published data on Impact depends on vigour of weed growth and
Yorke Peninsula as in EWeedMAT | invasiveness of weed this is influenced by habitat,
region Mark 1 species is appropriate.

Table 8 Weighting for Weed Impact depending on four environmental types

Weed Impact of heavy infestation: 0=nil to 5=most severe

® Method as per Heard, L. and Channon, B. (1997), Guide to Native Vegetation Survey (Agricultural Region) using
the Biological Survey of South Australia M ethodology, Department of Housing and Urban Development, Adelaide.
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Type of land Exposed Dunes | Salt marsh Non-saline Wetland | Woodland
(Chenopod and
mangrove)
Grasses
Onion Grass 0 0 0 3
Perennial Veldt Grass 4 0 0 2
Pyp Grass 5 0 0 0
Tall Wheat Grass 3-4 5 5 0
Trees and shrubs
African Boxthorn 5 1 2 4
Aleppo Pine 1 0 0 4
Boneseed 2 0 0 4
Century Plant 4 4 4 4
False Caper 2 0 0 1
Gorse / Furze 0 0 0 1
Italian Buckthorn 3 0 0 3
Marguerite Daisy 3 0 0 0
Olive 1 0 0 4
Polygala / Myrtleleaf Milkwort 3 0 0 4
Western Coastal Wattle 5 1 1 3
White Weeping Broom (Env. Alert) 3 0 0 3
Creepers
Bridal Creeper 3 0 1 5
Bridal Veil 5 0 0 5
Herbaceous and succulent plants
Gazania 4 0 0 1
Horehound 1 0 0 4
Pigface 1 1 0 1
Stock, Nightstock 1 1 1 0
Other succulents (Aloe, Aoemium, | 5 5 0 2
Agave, Ice Plant, Innocent Plant):
Wards Weed 0 2 0 2
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b) Improving EWeedMAT
Other conclusions from the workshop discussions are listed in Box 4.

Box 2 Improving and Communicating EWeedMAT

Ensure clarity in relation to objective, potential uses and scale
Objectives of EWeedMAT:

e protection of biodiversity values.

e guiding priorities for resource allocation within a region.

e deals with weed threats arising from within the patch, not invasion from outside the patch.
Main uses are likely to be to:

e provide a systematic and consistent mechanism for gathering and integrating information
on threats from environmental weeds.

e support funding applications.
e support consistency in weed management.
e guide management planning within the region.
Scale:
e Sub-regional: with aim of deciding where to focus work. That places it between:

e Regional and broader scale focused on which weeds to control; and

e Patch scale which deals with how to manage weeds.

Setting priorities where there is a diversity of inputs and goals for weed management

Examples: how do we consider — corridors (roadside vegetation), threats external to the ‘patch’ (sourcesof
infestation), obligations to control Proclaimed Weeds?

Options (not exclusive of each other):

e Incorporating additional factors into EWeedMAT.
e Use other ‘tools’ in the ‘toolbox’ to assist in priority setting.

¢ Nesting decision-making approaches, with a broad-brush ‘Tool’ producing broad priority
groups of patches for weed management (high, medium and low), then using additional
factors to direct planning and management within these groups.

e Use several funding streams - e. g targeting biodiversity, emergent or proclaimed weeds.

e Meaning of ‘priority’: could mean that high score patchesget more resources, receive
resources first or have most effort put into getting more funds or data.

Roadside vegetation
Particularly important on the Yorke Peninsula - contains major woodland remnants.
Local government responsibility.

A State defined methodology exists which provides priorities for management.®

c) Filling gaps in weed data

When filling in data sheets, team members commented on the quality of information they could provide. Some
patches were visted more frequently than others, some were inspected thoroughly while others had only been
observed from theiredgesor some time ago. The team also added information on additional weedsthat it had not
listed as major environmental weeds for the region but were sgnificant in a few patches. All data collected is
summarised in Appendix 3.

EWeedMAT does not directly indicate where paucity of data might influence the Weed Priority Index. We have
noted data quality as being good, fair, poor or (in one case) non-existent in Appendix 3 a). This information could be
used to set priorities for weed surveys in the region.

° Stokes, A. L., Heard, L. M. B., Curruthers, S. and Reynolds, T. (2006), Guide to Roadside Vegetation Survey
M ethodology in South Australia, Draft report, Department of Environment and Heritage, Adelaide, Working
document.
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3.3.3 Workshop 3

In the final workshop we focused on making sure that the EWeedMAT formula and weightings were appropriate for
the Yorke Peninsula and pinning down what was needed in the way of communication material. We deal with
communication in Section 3.6.

a) Process v. Product —or Process and Product

One point that was made strongly is that the workshops were important for bringing people together to share
information and thinking: that is, the processwasasimportant asthe product. Thissupported our belief that people
using a decison-making model need to be part of the modelling process. It reinforced our determination to keep
EWeedMATassimple aswaspractical. That allowed workshop participantsto understand what was going on and
will be able to maodify it if new information becomes available.

b) Checking equations and weightings
We used weightings proposed at Workshop 2 to run EWeedMAT and produce Weed Priority Indices.

We tried another modification that took account of the proportion of patches that had low invadeability (saline
wetlands, indicated by chenopod scrubland and mangroves) and gave increased weighting to Biodiversty Value
by normalising its score to a range of 100. This produced a second set of Weed Priority Indices. .

The Workshop team then proposed a third option with the EWeedMATequation changed to reflect better the threat
of weeds to biodiversty in the Yorke Peninsula. This considers Physical Attributesin terms of the way they increase
vulnerability of vegetation patches to weed invason, rather than how they enhance conservation value.
Contributing indicators, patch area, edge:area ratio (inverted area:edge ratio), number of tenures and security of
tenure, were rescored to reflect this perspective.

Except for the Invadeability score sourcesof data were the same asfor EWNeedMATIn the lower South East (Table 2).
The invadeability score was calculated from the proportion of the patch that is covered by woodland or dunes.

We modified EWeedMATIn line with this proposal and produced a new set of Weed Priority Indiceswere calculated.
We circulated the three new setsof prioritiesto the team with the question - which priority order best fitsthe priorities
that the team, as a group of conservation experts, would put on patches of vegetation for weed control? They were
to give priority to patches where returns to weed control investment will be greatest - i. e. patches that have:

e highest biodiversity values,

o lowest present weed infestation / impact and

e risk of substantial increase in infestation / impact if control is neglected.

The team chose the last model, the version of ENeedMATIn Table 9 a. The weightingsthe Team recommended for
each indicator are given in Table 9 b.

Table 9 Revised EWeedMAT for the Yorke Peninsula
a) Scores and equation used to calculate the Environmental Weed Management Index

Environmental - Invadeability « Biodiversity Value _ Physical « Weed
Weed Factor Score ttributes Score Score
Management
Index
(Patch Conservation Value) (Weed Threat score)
A factor Sum of scores for: Sum of scores for: Product for each

representing the weed present of:

Number of vegetation

Score.

p;ctjsi?rttri]c;r; E;;he communities; Patch size; invasiveness
ﬁighly invadeable Significant vegetation ratiﬁ'rea:edge sco.re; |
communities communities; ' infestation
(woodlands and Threatened species. Diversity of ; Score.
dunes). tenure; Then summed for
. i all weeds to give
tenfre;urlty of the patch Wged

With highest score for
patches that have a
high proportion of
highly invadeable
communities.

Weightings normalised
to give a maximum total
score of 100

Product normalised to give a
maximum of 100

b) Weightings for Indicators
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Indicator

Source of data Scoring method and weighting provided through relative spread of scores

Invadeability Factor

Proportion of
patch that is
not saline

Score 5 representing patches that have a high proportion of highly
invadeable communities (woodlands, fresh-water swamps and dunes)

and 1 representing patches with a high proportion of communities that are
not readily invadeable (i.e. samphire flats and mangroves).

Measured from DEH
remote sensing
information.

Biodiversity Attributes Score (score adjusted to give the maximum score a value of 100)

Vegetation
Communities

Broken into 6 categories which are given values 0 for fewest communities to 5 for most communities,
giving weighting of 5.

Community
Significance

Totals broken into 3 categories O for no significant communities present to 2 for > 3 significant
communities; giving a weighting of 2.

Threatened
Species score

Takes account of number of threatened species present in a Patch and their level of vulnerability at
State and national level, with higher scores for nationally listed species; totals broken into categories
given values 0 for no threatened species, to 5 for highest scores, giving a weighting of 5.

Weed Threat score = Physical Attributes Score x Weed Score (adjusted to give a maximum score of 100)

Physical Attributes Score

Size (S)

Broken into 5 categories which are given values O for largest to 4 for smallest patches, giving a
weighting of 4.

Edge:Area ratio
(E:A)

Broken into 4 categories which are given values 3 for least blocky to 0 for most blocky patches,
giving a weighting of 3

Diversity of
Tenure (DT)

Broken into 4 categories which are given values 1.5 (largest number of property managers), 1, 0.5
and 0 (fewest property managers), giving a weighting of 1.5

Security of
tenure (ST)

Broken into 4 categories which are given values 1.5 (none of the patch under secure tenure) to O
(>80% of patch under secure tenure), giving a weighting of 1.5

Weed Score

Infestation Computed for each weed species present from weed cover (initial <5%), establishing 6-25%, widely

score distributed 26-50% or distribution critical >50%) and invasiveness index for the species.10 [nfestation

and score multiplied by Invasiveness score for each weed and products for all weeds present summed.
. Y (infestation score Xinvasvenessscore) summed overallweed species.

Invasiveness

score

10 Using the unpublished report: Anew, D., Heidi Nicholson, H. and Lesh Feuerherdt, L. (2007 draft), NY NRMB Pest
Risk Management System, Northern and Y orke Natural Resources Management Board, Crystal Brook, South
Augtralia, internal draft.

-15 -




3.4 Communicating EWeedMAT
We asked about how to communicate EWeedMAT in workshops 2 and 3.

The team identified the purpose of communication material, likely users and what we should provide for them. Likely

users are as follows:

e Regional and field staff — Department for Environment and Heritage (DEH) and Northern and Yorke
Natural Resource Management Board (NYNRM).

e Senior decision makers - DEH and NYNRM Board

e Landholders with remnant vegetation patches.

e Other regions — native vegetation planners and managers.

Table 10 lists the purposes and communication material that the team decided it wanted for each group.

Table 10 Communication - Who, What and How

Planning and management information.
Method to extend assessment to whole
region

Monitoring

communication

Who What How
Regional and Priorities and rationale for funding Oon CD
field staff. applications;

Comprehensive report

Executive summary

Value / threat matrix

Excel spread sheets complete with formulae
and worked examples

Management information on all patches
Literature review

Material listed below

Senior decision
makers

Logical approach for planning weed
management and biodiversity
protection, with emphasis on the natural
asset (biodiversity) to be protected.

Executive summary
Full report if requested

Landholders with
remnant
vegetation
patches

Information and encouragement for
control of weeds and vegetation
improvement on their land.

Fact sheet for each patch with:
Location of patch;

Patch values

Weeds that need to be controlled
Article in Landcare Journal

Other regions

Article in Landcare Journal
Comprehensive report
Literature review
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4 Results

Table 11 gives the results of running EWeedMAT with the data for the Yorke Peninsular Patches.

Fgure 3 showsresults in the form of a value / threat matrix. Thisdoesnot take account of the Invadeability Factor,
nor of paucity of data for some patches.

Table 11 Table 11 Results of EWeedMAT calculations for Yorke Peninsula Patches of Native Vegetation

Priority Patch ID Invadeability Biodiveristy Weed Threat p W
Order Weed Factor Value out of Score (Physical (Weed
Priority Index 100 (P x W) Value Score)
Score)

1 3802 north 476 5.0 100 78.0 1.6 149.5

2 3802 south 361 5 100 448.5 3.0 26

3 3800 301 5 70 157.3 55 28.6

4 465 169 5 40 100.5 7.5 13.4

5 306 156 5 50 303.0 6.0 50.5

6 2712 150 5 30 0.0 6.5 0

7 2489 100 5 20 0.0 55 0

8 2563 100 5 20 0.0 6.5 0

9 3510 100 5 20 0.0 6.0 0
10 3779 100 5 20 0.0 4.5 0
11 2327 80 4 20 0.0 6.5 0
12 3187 70 5 40 420.0 6.0 70
13 3803 58 1 70 185.9 4.5 41.3
14 2536 50 5 10 0.0 7.0 0
15 2865 50 5 10 0.0 7.0 0
16 3777 50 5 10 0.0 6.5 0
17 3780 50 5 10 0.0 6.0 0
18 3792 39 5 40 517.8 6.0 86.3
19 3530 22 5 40 572.0 6.5 88
20 3793 15 1 30 237.5 5.0 47.5
21 3291 7 1 10 43.6 6.5 6.7
22 90 4 1 30 424.1 55 77.1
23 3796 3 2 10 139.3 7.0 19.9
24 3316 3 1 10 119.4 6.0 19.9
25 3477 0 5 0 0.0 6.5 0
26 3288 -2 1 10 195.0 6.0 325
27 3306 -6 1 10 254.8 6.5 39.2
28 42 -10 1.0 10 324.8 7.0 46.4
29 3797 -13 1 60 1183.1 4.5 262.9
30 3398 -17 5 10 216.5 6.5 33.3
31 3795 -24 3 30 614.5 5.0 122.9
32 3229 -30 1 20 811.8 6.0 135.3
33 21 -33 1.0 0 539.0 7.0 77
34 3171 -89 5 20 609.0 7.0 87
35 417 -93 2 10 910.0 6.5 140
36 2438 -111 5 10 518.1 6.5 79.7
37 3794 -113 5 50 1167.7 5.5 212.3
38 3791 -154 5 40 1141.0 7.0 163
39 2108 -167 3 20 1218.8 6.5 187.5
40 422 -213 4 10 1019.9 6.5 156.9
41 1520 -282 5 20 1229.2 6.5 189.1
42 415 -500 5 0 1610.7 6.5 247.8
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5 Conclusion

Testing EWeedMATIn the Yorke Peninsula confirmed that our "Tool' isuseful. The risk management approach used is
logical and supported by government policies. Our "Tool' takesaccount of both the valuesof our native vegetation,
and the threat weeds pose to these values. It directs resources efficiently by giving priority to control of weeds in
early stages of invasion when they can be controlled most easly and before they have caused major damage to
biodiversity values.

This test also reinforced our belief that those with practical management experience should be involved in
development the decison-making tools that they will use. These people have essential information on ecosystems,
weedsand management in the region. Involving these people ismade easier by keeping the modelling procedure
smple. Thisalso helps with later communication. The process of developing the "Tool' and communication are as
important to modelling for natural resource management as products of the model.

Data quality was a matter of concern for EWeedMAT, as it is for most models. EWeedMAT does not directly
incorporate information on data quality into its final index. However, our emphasis on retaining information gathered
meansthat data quality isrecorded. For patcheswhere thisispoor, a high priority should be given to weed surveys
in the vegetation patches concerned.

Adapting EWeedMATto suit a new region proved reasonably smple. Thisisimportant asonly part of the Northemn
and Yorke NRM region was included in this test study. Asresources for weed management are allocated on the
basis of regions, the rest of the NRM region needsto be assessed. Application of ENeedMATto the northern section
of the region may identify new weedsor otherfactorsthat need to be taken into account. Modifying ENeedMATto
suit the whole region will not be a difficult task.

We appreciate very much the opportunity to test and develop EWeedMAT in the Yorke Peninsula. We are now
confident that the approach has wide application in landscape-scale planning for biodiversity conservation.
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APPENDIX 1

EVALUATING MODELS TO PRIORITISE INVESTMENT IN
ENVIRONMENTAL WEED MANAGEMENT

We looked at a large range of models that have been developed to aid or direct decisions for natural resource
planning and management. A summary of the models we examined can be found in Lindsay, A. M. and Herpich, M.
(2008), EWeedMAT: Analysis of Literature and criteria for validating a decision support tool for environmental weed
managemen.

Fom the modelswe examined we developed a set of criteria against which we can assessthese models. These are
listed in the Table Al below.

Clearly no model will meet all these criteria perfectly and some criteria are not relevant to all models. However the
criteria can be used to indicate where improvement isneeded and aswarning against unthinking application of the
outputsof models. We are using these criteria asone method to check how ‘EWeedMAT measuresup.

There are some important pointsthat need to be born in mind and are ssmetimes lost in the complexity of model
development:

Modelsare a smplification of reality that assists usto understand and deal with the complexities of our world. They
cannot be judged as ‘scientific’ or as right or wrong. We are seeking to achieve something different from this,
something that is not cut and dried. Our aim is to produce a resource that helps us to make good decisions.
Judgementsmust be made on the basis of physical realities, dynamic ecological processes, uncertainty and diverse
community goals. These goalsare themselvescomplex and based on value judgements. A modelsisa toolto help
us in our work, generally one tool among many, and it should be used with caution and common sense.

We can expect that we will be more successful if our approach reflects sound scientific knowledge and makes good
use of available information. But the modelremainsa servant, not a master; not a statement of fact but an extreme
simplification of the real world.
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Table Al Criteria for assessing decision making models for natural resources.

Criterion Specific point
1 Clear Goals Clear statement of goals and objectives
Useful in helping to achieve goals
2 Clear definition of context | Spatial scale
and universe to which the Ecosystems
tool applies. Intended users
Other threats to be managed
Assumptions about management
3 Emphasises both process Usesthe processesof developing and applying the ‘tool’ for:
and product Systematically gathering information
Adaptive management
Communication
4 Relevant to users Intended and likely users and their needs taken into account
Tested with intended users
Reflects government directives
Compatible with integrated management.
5 Makes good use of Build on existing decision-making models
existing knowledge . ) L
Model development involves local field experts and existing data.
Identifies gaps in information
6 Uses risk management Accepts uncertainty
principles Accepts qualitative information
Identifies and incorporates values at risk
Identifies and incorporates risk to values
7 Reflects knowledge of the Ecological knowledge
real world being Practicalities of management
modelled
Can deal with interactions
8 Is logical Uses sound scientific knowledge (Point 7 above)
Avoids double counting and circular arguments
Uses arithmetic manipulations in ways that are consistent with known science
(Points 7, 9)
9 Indicators (variables) * Based on ecosystem relations, field experience and known factors that relate
appropriate and to goals
adequate * Can be measured or otherwise easily assessed with adequate accuracy.
*  Assist communication
10  Basis and purpose of Basis of weightings made clear
weightings are clear and Model portable to other situations; weightings can be modified as needed
reasonable
11 Methods for combining . Combining methods mathematically proper or at least intuitively reasonable

variables are reasonable
and minimise error.

* Avoids loss of useful information

*  Limit the number of arithmetic manipulations and keep these simple.

*  Assess potential for errors resulting from combining non-quantitative data
Only uses statistical analyses if this is mathematically appropriate
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Table A1 Continued

12  Operates at an Scale clearly stated
appropriate scale Data collected at appropriate and compatible scales
13  The model provides Measures what it is meant to measure
ad_eqHate accuracy and Has adequate precision (repeatability) and is unbiased (no systematic error)
reliability for purpose
14 Input data is adequate to Acceptable levels of error (re precision and bias - as per Point 14)
support the model Uses clear and systematic processes to estimate input variables
Avoids assuming numerical ratings infer data is quantitative where it is not.
Training provided where needed for data collection
Method(s) for dealing with missing data in place
15  Retains information useful | Data retained with information on how and when collected
for other planning and Data in accessible form
management
16 Can be tested, updated As ecosystem changes or data becomes available.
and improved To suit new regions.
Without loosing capacity for comparisons over time or space
Adopts an adaptive management approach
17 Well communicated Incorporates communication as an intrinsic part of the model
Identifies communication needs of users
Identifies where training of field staff and / or group communication needed.
Tests and modifies communication methods as needs indicate.
18 Cost efficient Makes good use of existing information (Point 5)

Directs decisions to best use of resources

Supports efficient management
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Appendix 2a) Weed data for key weeds =Yorke Peninsula vegetation Patches

Common Name

Scientific name

Ecosystem type

Infestation Scores for each patch

Note - where more than one cover value was given by field experts each value was converted to an infestation
score and recorded in this table. The most likely score was used in the Excel spread sheet to calculate Weed

Priority Index.

PATCH 21 42 90 306 415 417 422 465 1520 2108 2327
data quality — based on number of recorders describing
the patch, how recently observations were made
and comments by field experts on their knowledge. fair good good fair poor old fair fair fair fair poor
Onion Grass Romulea rosea var
australis 1 10, 15 10 5,10 5
Perennial Veldt Grass Ehrhata calycina
Pyp Grass Ehrhata villosa 1,15
Tall Wheat Grass Thinopyrum ponticum
African Boxthorn Lycium ferocissimum 1 51 1,5 1 1,5 1 10 1
Aleppo Pine Pinus halepensis 1
Boneseed Chrysanthemoides
monilifera 1
Century Plant Agave americana
False Caper Euphorbia terracina 1 5 5 1 1 1 1
Gorse / Furze Ulex europaeus
Italian Buckthorn Rhamnus alaternus
Marguerite Daisy Argyranthemum
frutescens
Olive Olea europaea
Polygala / Myrtleleaf Milkwort Polygala myrtifolia
Western Coastal Wattle Acacia cyclops 1 1 10 5
White Weeping Broom (Env. Alert) Retama raetam 1,10
Bridal Creeper Asparagus
asparagoides 1,5 1 1
Bridal Veil Asparagus declinatus
Gazania Gazania spp
Horehound Marrubium vulgare 1 1 10, 15 10 1,5,10 1 5
Pigface / Hottentot Fig Carpobrotus edulis
Stock, Nightstock Matthiola sp.
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Other succulents (Aloe, Aoemium,
Agave, Ice Plant, Innocent Plant):

Wards Weed

Carrichtera annua

10
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Appendix 2a) Weed data for key weeds =Yorke Peninsula vegetation Patches contad.

Common Name

Scientific name

Ecosystem type

PATCH 2438 2489 2536 2563 2712 2865 3171 3187 3229 3288 3291
data quality fair fair fair fair fair fair fair fair fair poor fair
Onion Grass Romulea rosea var australis 1 1 1 1

Perennial Veldt Grass Ehrhata calycina

Pyp Grass Ehrhata villosa 1

Tall Wheat Grass Thinopyrum ponticum

African Boxthorn Lycium ferocissimum 1 1 1 1 5,10 1 1
Aleppo Pine Pinus halepensis

Boneseed Chrysanthemoides monilifera

Century Plant Agave americana

False Caper Euphorbia terracina 1 1 1 1 5

Gorse / Furze Ulex europaeus 1

Italian Buckthorn Rhamnus alaternus

Marguerite Daisy Argyranthemum frutescens

Olive Olea europaea 1

Polygala / Myrtleleaf Polygala myrtifolia

Milkwort

Western Coastal Wattle Acacia cyclops 5 1

White Weeping Broom Retama raetam

(Env. Alert) 10

Bridal Creeper Asparagus asparagoides 10 5 5 5 5 1,5 1

Bridal Veil Asparagus declinatus 1?

Gazania Gazania spp 1

Horehound Marrubium vulgare 1 1 1 1

Pigface / Hottentot Fig Carpobrotus edulis 1

Stock, Nightstock Matthiola sp.

Other succulents (Aloe,

Aoemium, Agave, Ice

Plant, Innocent Plant):

Wards Weed Carrichtera annua 1 5
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Appendix 2a) Weed data for key weeds =Yorke Peninsula vegetation Patches

Common Name

Scientific name

Ecosystem type

PATCH 3306 3316 3398 3477 3510 3530 3777 3779 3780 3791 3792
data quality fair fair fair fair old fair poor none poor fair fair
Onion Grass Romulea rosea var australis 1 0 0 0 1
Perennial Veldt Grass Ehrhata calycina

Pyp Grass Ehrhata villosa

Tall Wheat Grass Thinopyrum ponticum 1

African Boxthorn Lycium ferocissimum 1 1 1 5,10 5,10 1,5
Aleppo Pine Pinus halepensis

Boneseed Chrysanthemoides monilifera

Century Plant Agave americana 1

False Caper Euphorbia terracina 1 5 5 5

Gorse / Furze Ulex europaeus

Italian Buckthorn Rhamnus alaternus

Marguerite Daisy Argyranthemum frutescens

Olive Olea europaea 1

Polygala / Myrtleleaf Polygala myrtifolia

Milkwort

Western Coastal Wattle Acacia cyclops 1 10 1
White Weeping Broom Retama raetam

(Env. Alert)

Bridal Creeper Asparagus asparagoides 1,5 2

Bridal Veil Asparagus declinatus 1

Gazania Gazania spp

Horehound Marrubium vulgare 1 1 1 1

Pigface / Hottentot Fig Carpobrotus edulis 1 1

Stock, Nightstock Matthiola sp.

Other succulents (Aloe,

Aoemium, Agave, Ice

Plant, Innocent Plant):

Wards Weed Carrichtera annua ) 1,5 10
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Appendix 2 a) Weed data for key weeds =Yorke Peninsula vegetation Patches

Common Name

Scientific name

Impact rated for ecosystem type

Saline Non-saline Dry

Ecosystem type wetland wetland land
PATCH 3793 3794 3795 3796 3797 3800 | 3802nrth | 3802sth 3803
data quality poor fair fair fair good | good | good good poor / fair
Onion Grass Romulea rosea var

australis 1 5 1,5 1 1 1
Perennial Veldt Grass Ehrhata calycina 5
Pyp Grass Ehrhata villosa 1
Tall Wheat Grass Thinopyrum ponticum
African Boxthorn Lycium ferocissimum 5 1,5,10 |1 1 1,15 1,5 1 1
Aleppo Pine Pinus halepensis 1 1
Boneseed Chrysanthemoides

monilifera 1 1
Century Plant Agave americana 1
False Caper Euphorbia terracina 1,5 1 1
Gorse / Furze Ulex europaeus
Italian Buckthorn Rhamnus alaternus
Marguerite Daisy Argyranthemum

frutescens
Olive Olea europaea
Polygala / Myrtleleaf Milkwort Polygala myrtifolia 1 1
Western Coastal Wattle Acacia cyclops 10 1,15 1 1
White Weeping Broom (Env. Retama raetam
Alert) 1
Bridal Creeper Asparagus asparagoides 5 10 1 1,5
Bridal Veil Asparagus declinatus 1
Gazania Gazania spp 5 1
Horehound Marrubium vulgare 1 10 1 1 1 1 1 1
Pigface / Hottentot Fig Carpobrotus edulis 1
Stock, Nightstock Matthiola sp. 1
Other succulents (Aloe,
Aoemium, Agave, Ice Plant,
Innocent Plant): 1 1
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| Wards Weed | Carrichtera annua | | | | | | | 1 | | |

Appendix 2 b) Extra weeds noted in data sheets

With comments from literature relating to their invasiveness and / or impact; '?' after figure indicates that the number was imputed from comments made by workshop participants on
returned data sheets.

Source of information
Invasiv's Impact Agnew et al Comments Muyt (2001); Parsons and Other = internet search Noted in
(max. 11) (max 11) (2007) in data Blood(2001) Cuthbertson (1992) patch
sheets deals with
declared weed
only
Artichoke Thistle | Cynara 7 4 Local action SA class 3 417
/ Wild artichoke | cardulus
Beach Daisy Arctotheca 4? 5? New threat Widespread in dunes 3800
populifolia and hinterland of WA
Calomba Daisy | Pentzia 7 ifin 3ifin Monitor - SA class 2; builds Spread by earth-moving | 3803
suffruticosa grazed grazed non-arable up as soil-stored equipment; high
grassland grassland grazing land seed and then potential to invade and
becomes a pest of | impact grass lands.
open land.
Cape Weed Arctotheca 5? 3? Weed of disturbed land - | 417
calendula pastures and roadsides
Coastal Barb- Parapholis 5? 3? Planted for erosion 3791
grass incurva control, now spreading
and a pest in WA
grasslands
Hares Tail grass | | agarus 7? 5? Ifin Widgspread, 415, 2108,
ovatus open areas can invade 3171, 3229,
saline and 3791, 3794,
non-saline 3800
wetlands and
coastal areas
with moderate
sun. Often
spread by
humans.
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Appendix 2 b) Extra weeds noted in data sheets cont'd.

Source of information

Invasiv's Impact Agnew et al Comments Muyt (2001); Parsons and Other = internet search Noted in
(max. 11) (max 11) (2007) in data Blood(2001) Cuthbertson (1992) patch
sheets deals with
declared weed
only
Hybrid Freesia 4? 5?Ifin Naturalised in A serious weed of 3800
Freesia alba x open grass all southern coastal heath in WA;
L or herb- States, human bulb makes for difficulty
leichtlinii. ; .
dominated spread in control and ease of
ecosystems spread in soils and
garden waste.
Malva spp., 3? 52 Ifin Mallows very 417
Mallows esp. Malva open competitive weeds that
parviflora ecosystems range from low growing
, ground covers to a small
particularly shrub; spread by
where animals.
disturbed
and
degraded
Roth False Reichardia 3? 2? Common, miner weed 415, 2108,
Sowthistle tingitana of cropping areas 3795
Salvation Jane / 8 3 Manage sites Declared class 3 3802 south
Patterson's Echium
Curse plantagineum
3? 3? Noted and controlled as | 3802 north
Scabiosa Scabiosa sp. an environmental weed
in several districts.
Statis Statis Sp. 3? 2? Mainly observed in arid 90
areas
Thread Iris 3? 3? Sold on eBay! 3795

Morea setifolia

Weed of woodland, wasteland,
roadsides, fire breaks,
paddocks and saltlake margins
throughout the wheatbelt of
WA
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Source of information

Invasiv's Impact Agnew et al Comments Muyt (2001); Parsons and Other = internet search Noted in
(max. 11) (max 11) (2007) in data Blood(2001) Cuthbertson (1992) patch
sheets deals with
declared weed
only
Tree tobacco Nicotiana 2? 3? Invasive in dry tropics 415
glauca and sub-tropics; success
in temperate
environments uncertain
Wild Oats, 6? 4? In dry Major weeds in cereal 90, 415, 417,
Brome grasses, Avena fatua grasslands crops or pastures; 422, 465,
etc and hybrids; and persistent and can 2108, 3171,
Bromus spp. disturbed dominate disturbed 3229, 3791,
areas grasslands; Avena spp. 3793, 3795,
developing herbicide 3803
resistance.
Wild turnip, Wild Brassica spp. 77? 3? Indry Invade 465, 3795,
radish. etc. grasslands; coastal areas 3803
disturbed including fore-
areas dune.
Common Sow- Marrubium 2327
thistle vulgare
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Appendix 2 c) SUMMARY OF NOTES ON DATA SHEETS

Patch | Property ID Weed Distribution Management and advice on Notes
management
21 Sec 156, 100 No public access;
Dominated by
Melaleuca lanceolata,
lots of bare ground

42 Occasional grazing. Mostly inaccessible

Boxthorn and horehound priorities samphire swamp with
before infestations too great to some higher ground
manage; also stock exclusion.

90 Clinton C. P. Distribution of weeds | Garden dumping a problem; Coastal and inland;
varies considerably Control of False Caper in coastal higher to low ground.
from high ground to | section difficult.

Boxthorn control reasonably
successful
Monitoring needs to be included.

306 Has 419, 644 No known weed control; important | Information sparse.

to get on to Bridal creeper and
Boxthorn before they become
established; must minimise soil
disturbance.

415 fires 1-3 yrs ago Old data and from

memory

417 ? Survey needed as no recent Island; not recently

information on management surveyed

422 Point Pearce | Boxthorn widespread | Was grazed, not now. Biodiversity reduced by

Aboriginal past grazing
Trust
465 South Boxthorn sprayed Vegetation in good
Hermacks condition
1520 Rickarby - Pyp Grass mainly on Land holders involved and Mainly coast and
Port Victoria dunes committed to boxthorn control; private, 40 ha blocks.
Photo-monitoring occurring; value | Lifestyle owners
of monitoring illustrated.

2108 Sec 288, 287 Mobile dunes and

swales and hinterland

2327 no notes

2438 No public access

2489 no notes

2536 No weeds noted no notes

2563 no notes

2712 no notes

2865 no notes

3171 no notes

3187 Levens Boxthorn and Bridal creeper Samphire and coastal

Beach C. P. actively controlled; primary school scrubland
involved in spore release on Bridal
Creeper
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Appendix 2 c¢) continued

Patch | Property ID Weed Distribution | Management and advice on Notes
management
3229 Pint Pearce Boxthorn removal Samphire and coastal
Aboriginal Trust scrubland

3288 Old data so survey needed Samphire scrubland; resistant
to weeds; weeds only at
edges

3291 Lot 2927 ? Access limited by tenure.
Low-lying swampy ground;
probably saline.

3306 Stock have access. Mostly samphire scrubland so
weeds only at edges.

3316 Sec 1048; Grazed; need stock ac Saline swamp mainly

access stopped by fencing
and better survey of weeds

3398 Roadside source of weeds. Fragmented increasing weed
risk

3477 no notes

3510 ? Dense native shrub.

Needs new survey.
3530 Thidna; Boxthorn —-more in | Boxthorn controlled by Dunes and hinterland; off-
Coastal cell 73 | dunes than Agency and private owner. road vehicles a problem.
elsewhere

Site Property ID Weed Info Management info Notes

3777 Native veg. resistant to weeds

3779 no notes

3780 Native veg. resistant to
weeds.

3791 Sturt Bay — Pt Boxthorn and olive removed Coastal and hinterland

Davenport
C.P.

3792 Mossie Flat Adjacent to deliberately
planted Acacia. Cyclops,
fragmented and weedy at
edges.

3793 Grazed Includes saline area,
fragmented due to grazing.

3794 Occasional grazing; boxthorn Fragmented veg. along

control by Agencies and coast; generally good
owner with Heritage area condition.

3795 Part grazed regularly Not many weeds in mobile
sand and samphire areas;
dryland hinterland

3796 Inaccessible low-lying
swampy ground with limited
access

3797 | Clinton C P, Active community weed Samphire area weed free;

Wills Creek CP management, especially

Western Coastal wattle

Halosarcia flabelliformis —
rated vulnerable (EPBC Act)
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Appendix 2 ¢) continued

Patch | Property ID | Weed Distribution Management and advice on Notes
management
3800 Daly Boxthorn control; owners vary in | ?
Heads effort from good to none.
3802 | Warrenben Boxthorn and Horehound Resistant to weeds; most
north | CP and controlled either reserve or heritage
nearby agreement.
land
3802 Innes CP Extensive weed control Includes historic township,
south past mining and high visitor
numbers; coastal and
hinterland; diverse, heavily
disturbed in areas and
rubbish dumping;
neighbouring areas under
heritage agreements.
3803 Clinton C P Boxthorn and Boneseed Intermittent wetland and
controlled coastal
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