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Friends of Grasslands
Friends of Grasslands (FOG) is a non-profit association, run by volunteers, focusing on grasslands
in south-eastern Australia. FOG was established in November 1994 and is incorporated and
registered in the Australian Capital Territory.
To protect and ultimately recover grassy ecosystems, it is necessary to build strong community
understanding, skills, and support. FOG was launched to provide such support.
FOG’s founders saw the need to attract attention to grassland conservation through community
liaison, public education and information. To be successful, a new group must get off to a good
start, and FOG’s founders were fortunate in being able to draw on many highly skilled people who
were excited by a new concept of grassland conservation from the ecosystem perspective.
Eighty people attended the launch of the organisation. The first FOG president was Edwina
Barton, who had a wealth of experience, a large network, and total commitment to grassland
conservation. Since then FOG has attracted successive presidents with similar deep commitment
to grasslands, their recognition and conservation.
Education, advocacy, on-ground work and research are the group’s main activities. FOG believes
that to prevent further loss of, and particularly to recover SE Australia’s grassy ecosystems, it
should be helping grassland users, managers and interested people to gain a good theoretical and
practical grounding in grassy ecosystem conservation.
In advocacy FOG has made numerous submissions to governments and stakeholders, and its
advice is actively sought. To provide a sound basis for advocacy FOG has aimed to recruit
practising scientists, land owners, managers and committed conservationists to its ranks, and they
have provided their services voluntarily.
FOG’s activities include field visits to grasslands in the region, on-ground monitoring, clearing of
invasive plant species, planting and workshops. Also, in 2003 FOG co-sponsored the Third Native
Grasses Conference with Stipa Native Grasses Association.
Friends of Grasslands was created to build community support for grassy ecosystem recovery.
Membership is open to all, whether individuals or organisations. FOG’s members are interested
in conservation, production and land-management, Landcare and ParkCare; they are professional
scientists and ecologists, and members of the community from a range of backgrounds, and
private and government agencies. The membership is based in several states and held together by
the website and FOG’s publications and workshops.
To read more about FOG or find useful information resources about grasslands, and to apply for
membership, visit our website at <www.fog.org.au>.
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Introduction to this forum
‘Grass half full or grass half empty? Valuing native grassy landscapes’ is the sixth major forum that Friends of Grasslands
(FOG) has hosted.
This latest forum is being held in the year of FOG’s 20th anniversary, to recognise and celebrate and promote its ongoing commitment to conservation of grassy ecosystems.
FOG’s main activities are co-operative advocacy, education and on-ground action, working with all stakeholders
be they community, government or developers. An important aspect of this is FOG’s provision of a conduit for
communication between scientists, land managers and on-ground conservation practitioners and volunteers. That is
also an aim of this forum.
An incredible amount has been achieved in building understanding and in protecting the ecology of grassy ecosystems
in the past 20 years. Often, caught up in the problems or concerns of the moment, we who care about grasslands
forget what advances have been made. I know that the general understanding of these grassy ecosystems is far more
sophisticated now than 20 years ago. Grassland supporters have moved a long way from the first tentative steps of
retaining areas and maintaining their condition; now we see ambitious programs to significantly enhance condition and
extend areas and species through restoration. A number of examples of this will be provided at the forum.
In the last few years there have been few opportunities for people with different agendas and priorities to meet and
share results of studies and on-ground work; few chances to dig our teeth into the issues, successes, questions and
answers relating to grassy ecosystems. Therefore, this forum will investigate several major themes across the broad
spectrum of presenters’ experiences, including:
• recognition and respect for diverse values and responses to changing values,
• changing priorities of government that influence planning, policies and actions at various governance levels,
• managing grassy ecosystems for multiple purposes,
• lobbying, and
• education.
As always, we would like to have included so much more in the program — to have given more opportunities for
everyone to share their experiences, and to have covered a broader range of related topics. There is much more to
native grassy ecosystems than we could possibly cover in three days. We have endeavoured, therefore, to provide
plenty of opportunities for all delegates to be actively involved in discussions, and to share their knowledge with
others.
In this electronic world it is easy to forget how important it is to actually see each other and to talk together, rather
than just relying on communication through computers and talking to a few closely aligned colleagues. I hope that after
the forum all delegates will be feeling stimulated, excited and energised to continue, in individual ways, to ensure the
protection and maintenance of our natural ecosystems. I also hope that some useful new links with other delegates
will be forged.
We thank many organisations for the support they are providing — financial from some, to help keep the costs to a
minimum, and practical help from others.
In particular I would like to thank Greening Australia, the Regional Landcare Facilitator, the CSIRO Discovery Centre,
Kosciuszko to Coast, Earth Basics, the Conservation Council ACT Region and the Office of the ACT Commissioner
for Sustainability and the Environment. The support of all the participating delegates, whether giving talks or providing
posters or demonstrations, or sharing knowledge in the workshops and presenting in the field is highly appreciated.
Many thanks in particular to the delegates who have come from beyond the Capital Region, from Victoria and NSW.
The additional effort that is required to travel here to participate and share your knowledge is really appreciated
and we will all gain from your involvement. ACT Parks and Conservation Service, National Capital Authority and
the ATSIC Cultural Centre have all provided permission for us to take delegates onto some pretty special grassland
and grassy woodland sites in the ACT. Last and far from least, of course, thank you to the FOG members who have
volunteered a great deal of time to ensure this event is successful and smoothly run.
Sarah Sharp
President, Friends of Grasslands
30 October 2014
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What has changed in twenty years of grassy landscape conservation?+
Sarah Sharp
President of Friends of Grasslands
Abstract:

The ultimate aim is the management of grassland communities to enable them and their constituent species
to survive and flourish in the wild. (James Ross, 1993)

This talk is an introduction to the forum, and will outline its aims. The emphasis of the forum is on achievements,
including research, co-operation and networks. I will review the grassland conservation issues that were identified
at a nationally focused workshop on natural grasslands held in ACT in 1993, as well actions that were prioritised
as necessary to ‘recover’ grasslands. I will look at how some elements of recovery have been achieved, and why
some priorities have changed. Many priorities differ from those we envisaged in 1993 – but some priorities are
the same. What are we still struggling with? The talks at this forum will give us opportunities to consider which
of the goals expressed 20 years ago have been reached through our 20 years of effort. At the conclusion of the
forum we will consider together whether we are now closer to achieving the aim expressed by James Ross, and
whether it is still the ultimate aim.

Welcome to you all! The committee of Friends of Grasslands (FOG) decided to hold this
forum to celebrate the 20th anniversary of FOG. The forum fits three of our aims: advocacy,
communication and working with people for the benefit of native grassy landscapes. During
the 1990s there was a flurry of national conferences on grasslands, like this, but since then,
No. 01
although there have been other conferences, workshops and similar gatherings, there have not
been many chances for groups of people from a fairly broad spread of regions and types of
work to sit down together.
First, I would like to acknowledge and pay my respects to the Indigenous families on whose
land we are meeting today, and on whose land we will be during the field trip at the end of the
forum. In particular I want to acknowledge that the landscape at the time their land was taken
is that to which many aspire, as the desired state or benchmark against which we compare
current condition. Their legacy of understanding of their country should not be forgotten or
ignored, but needs to be celebrated and integrated into current on-ground action. Tomorrow a
member of the Ngunnawal people will formally ‘welcome us to country.’
We gratefully acknowledge support for the forum from several organisations in a range of
different ways. Some helped financially and others have given in-kind support, and they are
listed at the front of this set of forum papers.
The aim of this forum is to consider the governance, and the stakeholder input, and the values,
and the multi-use of grassy landscapes. We want to demonstrate how people are involved in
the conservation of grasslands and grassy ecosystems in a whole range of different ways.
My aim in this talk is to give you some context, and I will start by considering some history of
grassy ecosystems conservation efforts, so we can see where we have come from when we
consider grassy landscapes in 2014. Mostly I am drawing on information from Victoria and the
ACT, and although that will leave out some aspects I think it gives a comprehensive picture.

History
In the early days in the ACT, urban development occurred below 650 m above sea level,
mainly for pragmatic reasons to do with providing water reticulation to service residences.
Nevertheless it was Walter Burley Griffin who defined those hills, ridges and buffers as
being important areas in terms of our landscape and our heritage. As a result, but largely
coincidentally, many areas of excellent, good and poor condition woodland and other
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ecosystems were retained. In several areas set aside for future use but never developed
grasslands were also retained. The best example of this is the small grassland in Barton which
for years we called ‘St Mark’s Grassland’ because it was where the Anglican Cathedral was
going to be built. By the time the building came to be planned the values of native grassland
had been identified, so the decision was made by the church body to build elsewhere. That
highly diverse grassland has been kept as is, and is
actually celebrated as a component of the cultural
and natural environment.
Until the 1980s the grasslands in the valleys
were considered degraded native pasture, or
‘sheep paddocks’, with little recognition of
their native diversity, mostly thought of as
cleared and degraded, and not of any natural
value – fine for farming and building on but for
not for conserving. In 1928 in the ACT photos
were taken of early Canberra (the Mildenhall
collection of photos, http://www.naa.gov.au/visitus/exhibitions/discovering-mildenhalls-canberra/
index.aspx). The three here show South
Canberra (top photo), and then the Majura
Valley looking east (photo below), and then
North Canberra looking west (bottom
photo). The grasslands in north Canberra
and south Canberra have since been built
over, but they were obviously grassy plains
prior to development, and you can see
the scattered trees that clearly mark the
ecotone between Box–Gum (Yellow Box –
Blakely’s Red Gum) and the grasslands. Only
the Majura Valley effectively still remains as
grassland, though the airport and various
other developments are there now. The
tree lines in the photo of Majura Valley are
still in the same place now as they were
then, demonstrating that even with all the
changes the tree line has not changed.
In 1979 Charlie Chan surveyed 20
grassland sites for his Masters thesis, with
Richard Groves (Chan 1980), some of the
first work in ACT that recognised these
grasslands as naturally treeless. But at the
same time when people were surveying
an area for development they were failing
to distinguish the ground flora and instead
were concentrating mainly on conserving
areas with trees and shrubs. However,
during the 1980s there were surveys
of grassy ecosystem flora and fauna,
especially of Striped Legless Lizard, Pinktailed Worm-lizard, Button Wrinklewort and Small Purple Pea.
An important report that came out in 1984 was the Ecological Resources of the ACT (NCDC
1984), which gave highest priority to the need to protect lowland grasslands and woodlands
on lower slopes and adjacent to reserves. That was really the first time these ecosystems were
recognised as an entity at the broader scale.
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However, probably the most important occurrence was the native grasslands workshop
convened by the Conservation Council in 1991. That defining workshop, The ACT’s Native
Grasslands (Falconer 1991), brought local people together to discuss the status of grasslands,
how to raise their profile and ensure they were considered in future decisions about land use.
This workshop, I think, attracted the right group of people that were interested and motivated
to address the issue, and it paralleled some of the work that was going on elsewhere. It really
was the start of a boom in work that was being done.
Meanwhile,Victoria was 20 years ahead of ACT in its recognition of grasslands. (For this
information about Victoria I want to acknowledge Action Statement no. 182 (Department of
Sustainability and Environment, undated), which gives a very good history.) Impacts of land use
changes on the western basalt plains had been recognised before the 1970s, and there were
studies of floristics and management, mainly in areas near Melbourne and railway reserve
easements, in the 1970s and 1980s. A key paper was An Assessment of the Conservation Status
of Native Grasslands on the Western Plains,Victoria and Sites of Botanical Significance by John Stuwe
(1986) which described his assessment of the grasslands on the western plains and sites
of botanical significance. Reserves such as Moormung Woodland near Bairnsdale were set
aside because of their values as long ago as 1958, and in the 1980s grassland reserves were
established at Laverton North (40 ha) and Derrimut (150 ha).
But things were happening in Victoria in the 1990s which were making life difficult and more
awkward. I think this quote from Action Statement 182 (page 5) is very telling:
Sheep and cattle grazing became less profitable prompting moves toward more intensive
agricultural practices. … Native grasses that had persisted under low grazing regimes were
cleared and destroyed.

At the same time, the management of railway easements was changing from burning to
herbicide use to manage the biomass as a cost cutting measure. Clearly these were big
changes from how those areas had been managed in the past, raising questions about how
their condition would change.

Recovery actions in south-eastern Australia
From the early 1990s there was great deal of action in south-eastern Australia, focused initially
on the natural grassland and later on grassy woodlands – and particularly on the Box–Gum
woodland on the deeper more fertile soils. Recovery actions were undertaken often with
Commonwealth support and funding, and included development of strategic plans, reservation,
including establishment of reserve networks; legislative protection for grasslands and grassy
ecosystems; surveys; research; and education.
Commonwealth funding was probably more generous than it was previously, and certainly was
more generous than it has been since then. I have no actual figures on how much was spent
on grassland recovery, but tallying up what is known it included: $1.75 million in Tasmania for
the ‘Non-forest vegetation project’, with matching state funding; close to $1 million in the ACT
and surrounding region in NSW over a six or seven-year period; a devolved grant of $500,000
to the World Wildlife Fund that was passed on as large and small grants to many private and
government groups; and more money in Victoria. It is likely that the total would have been
$5 million or more spent on grasslands in 10 years from the mid 1990s. It was an exciting,
extremely productive time to be involved.
That level and type of funding made it possible to carry out extensive surveys in ACT, NSW,
Victoria, Tasmania and South Australia, to undertake research and importantly to fill extension
positions. That meant there were people on the ground across south-eastern Australia who
were able to write strategic plans, liaise with landholders and government, go out to sites and
undertake educational work. During this time the main work undertaken was in six areas:
strategic planning; reservation; legislative protection; networks; communication and education;
and research.
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Strategic planning
In ACT we were funded to write a recovery plan in 1992 for lowland native grassland
(Sharp 1992); it was revised and updated in 1998 after we had greater information about the
distribution of sites, their condition and associated species within them (ACT Government
1998). We also developed strategic plans for lowland woodlands (ACT Government 2004) and
grasslands more generally (ACT Government 2005). In other states similarly, recovery plans
were prepared for other grasslands and grassy ecosystems.
I want to draw your attention particularly to the aim or goal stated around that time, because
I think that it is important to keep it in mind throughout this forum.
The ultimate aim is the management of grassland communities to enable them and their
constituent species to survive and flourish in the wild. (James Ross, 1993)

The quote, the ultimate aim, was expressed by James Ross in 1993 here in ACT at the first
‘national’ forum on natural grasslands (Ross 1995). How does this stand up now?
Among a few pivotal projects was an extensive survey in 1992 throughout many of the
major regions of south-eastern Australia. It was not comprehensive by any means, but it was
extensive, involving a range of grassland botanists undertaking surveys and providing input,
and it resulted in an important report and book (Conservation of Lowland Native Grasslands
in South-eastern Australia, 1994) edited by Keith McDougall and Jamie Kirkpatrick. That study
identified that about 1% of native grasslands remained in moderate or good condition. This is
the frequently quoted figure about the demise of grasslands, sourced from that survey. Since
that time there have been more extensive and more detailed surveys, identifying more sites
and resurveying other sites, resulting in better understanding of the distribution and size of
remaining natural grasslands and grassy woodlands. Even so, there has not been a particular
change in the overall figure of 1–5% of the assumed pre-European extent of natural grassland
that remains in moderate to good condition.

Reservation
Some reserves set aside earlier than the 1990s had coincidentally conserved grassy
woodland, but no grasslands (these being generally below the 600 m altitude, and being prime
developable land). Some of these reserved woodlands are in very good condition; some of
them are in very poor condition. In the ACT in 1994 Mulligans Flat Nature Reserve was
reserved because it represented an extremely important and diverse area of grassy woodland.
It was the first reserve to be established specifically to protect grassy ecosystems. Four other
reserves protecting natural grassland were established in 1997 in Gungahlin and Belconnen.
Michael Mulvaney’s paper (this proceedings) elaborates on these reserves.
In south-eastern New South Wales there are nearly 20 woodland and grassland reserves
including national parks or nature reserves, Crown or Council reserves, and private land
covenants. That state went from zero to about 20 reserves within 20 years. Additionally,
there are areas of rural properties protected under voluntary Conservation Management
Agreements.
Similarly in other states private land is being purchased for conservation, conservation
reserves are being established, and conservation covenants and management agreements are
being entered into. Overall, it has been amazing change in the status of grasslands and grassy
woodlands, and in the understanding of the ecological diversity of these ecosystems.

Legislative protection
Since the early 1990s most states have listed natural grasslands and/or grassy woodland
ecosystems as threatened. In order of occurrence, again Victoria took the lead. Western Basalt
Plains grassland was listed in 1991. Natural Temperate Grassland was listed as endangered
in 1996 under ACT legislation, the first ecological community to be listed in ACT after the
legislation was changed to allow for listing of threatened species and communities. Grassy
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woodlands were declared threatened under ACT legislation in 1997, and more than 20 species
that are dependent on grasslands and grassy woodlands are also listed under ACT legislation.
The Commonwealth listed the Natural Temperate Grasslands of the Southern Tablelands
(NSW and ACT) in 2000, among the first cohort of listings under the EPBC Act. There
are now 17 listings for grassy ecosystems in south-eastern Australia under the EPBC Act.
The White Box Yellow Box Blakely’s Red Gum Woodland was listed in 2002 under NSW
legislation.
In Tasmania a number of forest communities were protected in 1997 under the Tasmanian
Regional Forest Agreement process and these included some woodland and grassy forest
areas that fit into the category ‘grassy woodlands’. Threatened non-forest communities were
listed in 2009.
There is legislation to protect against vegetation clearing in many states. A major development
in legislation in recent years has been ‘offsets’, which Phil Gibbons’ paper addresses (this
proceedings).

Networks
Networks linking stakeholders and sites have been established: these include Conservation
Management Networks and a range of other networks that have developed, such as
Kosciuszko to Coast (part of the Great Eastern Ranges project), and Protected Area
Networks (see Nathan Wong’s paper, this proceedings). Community networks include Friends
of Merri Creek, which formed many years ago in Victoria; the Stipa Grasslands Group which
began in the 1990s as a group of rural landholders; Friends of Grasslands in 1994; ParkCare
groups and Landcare groups; and there are groups managing reservation by private funding
which include Bush Heritage Australia and the Nature Conservation Trust of NSW.

Communication and education
Since the 1990s, national conferences, regional conferences and workshops have addressed
management and protection of grassy ecosystems. There have been reports, books, booklets
and field guides written for the general public and in many cases significant scientific papers
made available to a wide audience. Particularly in the first 10 years there was a high level of
media attention, particularly when reservation of some of these ecosystems resulted in loss of
land for development, but sometimes a lot more positive than that. An important more recent
change has been the increase in social research that helps to understand how people relate to
and perceive grasslands, identify landholder concerns and attitudes among the general public.
These help us understand better how to try and convey our aims of better conservation
of grassy ecosystems. Even more recent is a much greater interest in applying traditional
management.
Community involvement has also changed considerably over the 20 years. There is a great deal
of weeding and planting occurring in grassy ecosystems, but the community is also involved
in monitoring (for example, through Waterwatch, Frogwatch,Vegwatch, rabbit counts, and
kangaroo counts in ACT) and, importantly, in decision-making in partnership with government.
Friends of Grasslands together with other groups such as the Conservation Council and
Canberra Ornithologists Group meet regularly with government, so our involvement is not
just reactive it is also proactive. I think that is a tremendous achievement. For Friends of
Grasslands advocacy is a major activity, along with education and communication.

Research
Many research projects were initially supported by state and Federal Government funding.
Examples include assessing management impacts on habitat and threatened and rare species;
devising restoration of habitats and species; social research; and understanding agricultural
and conservation interactions, as we shall hear in this forum. Research has come up with
standardised techniques for survey and monitoring and for measuring vegetation condition,
and the biometrics for assessing condition and ranking sites. Research has developed
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alternative tracking techniques for reptiles. A classic example is the installation of tubes and
tiles as artificial burrows and shelters for the species to use as refuges. Now they can be
monitored simply by counting the individuals taking refuge in those installations. This is much
less destructive than the old system of using netting to link pitfall traps (deep containers dug
into the ground, in which the captured animals could potentially and occasionally did drown
during wet weather or die of exposure in hot and dry weather). In fact the first Grassland
Earless Dragon found in the Majura Valley, where they were thought to be extinct, was
drowned in an alcohol-filled insect trap.

How communication has changed
Communication techniques and media have changed hugely in these 20 years. In the office
where I worked in 1992, for instance, there were two computers for 10 staff. By 1994
everyone in the office had a computer, but to print we copied a document onto a floppy disk,
took it to the computer beside the printer and printed it in black and white – if the printer
was working. Phones of course were land lines only. Taking photos was expensive and available
either as slides or prints. We wrote letters and posted them – remember those days? – and
sent faxes. Presentations used overhead projectors or slides. Maps were prepared by hand,
coloured in with pencils and textas, and there were little sticky lines to make arrows and
circles. We had an area in the office with an enormous table for preparing hand-drawn maps.
Today … computers, laptops, tablets, Powerpoint, mobile phones with apps, cameras, SMS,
internet, maps, GPS with accuracy down to 2 cm.Via email, even formal letters can be sent
with electronic signatures. For surveys now we use remote electronic media extensively,
leaving cameras out in all sorts of weather. With Twitter, blogs, Facebook and presentations
face to face or linked there can be thousands of people interacting.
My point is that while systems and priorities have developed strongly over the last 20 years,
they have also changed considerably since the goals and aims were stated in 1992–93, and I
think we need to recognise that. Now we focus on adaptive management, sharing knowledge
and integrating learning from Indigenous culture and practices and land manager experiences;
we aim to enhance resilience to impacts of climate change – these foci were not thought of 20
years ago. Now we prefer an ecosystem and landscape approach rather than a site or a species
approach. Restoration happens on a broad scale and can include translocation of species.
Ideally, we run long-term integrated research projects. We plan offsets and conservation
networks. Those are the sorts of priorities we have now.
Despite all the work, awareness and consideration given to grassy ecosystem conservation,
areas are still being destroyed. Governments are devolving areas such as Travelling Stock
Reserves, railway easements, other Crown land. Communities at risk of extinction are still
not listed. Areas are still degrading as a result of disturbance or inappropriate land use. There
are still too many mistakes – by weed contractors, slasher drivers, managers of roadsides
or cemeteries or other important off-reserve grassy areas. The wrong species get sprayed,
native species are slashed before setting seed, weed species are slashed after setting seed;
heavy vehicles cause damage in sites. There are conflicts of priorities – bushfire risk versus
maintenance of ecological condition.
In conclusion, consider again the aim stated above. Is it still relevant or do we need to
reconsider it? Is it too simplistic, or has it guided us well over the past 20 years? Have we
moved towards achieving it over the last 20 years? Can we feel that we have really moved
towards better outcomes for these ecosystems and their component species? What directions
should we now take? Over the next few days we will hear more about what has been achieved
since the mid 1990s, and gain an understanding of where these ecosystems stand ecologically,
socially and culturally, compared to 20 years ago.
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Perceptions and values of grassy ecosystems +
Sarah Ryan and Nick Abel
Abstract: Perceptions of grassy ecosystems vary between individuals and collectively have changed over time.
An implication from this is that there is both an opportunity to influence perceptions (taken to reflect values),
and a perpetual need to review and refresh strategies for their conservation. Based on their shrinking area
and condition in the region, it would seem that they do not have very high ‘cred’, or at least have less ‘cred’
compared to other ecosystems or alternative land uses. What would need to happen to an average Australian’s
perception of grasslands for them to become more highly valued and better protected? More knowledge? Placing
an ‘ecosystem service’ value on them? Our experience suggests that these might help but not be sufficient.
The fields of psychology and environmental psychology may provide some suggestions, as this is where linkages
between people’s basic motivating values and their behaviours are studied. From these studies there is growing
evidence to suggest that strong environmental values are tied with strong pro-social (social justice) values
and a corresponding decrease in the strength of the set of self-interest values. The implications for grassland
conservation might include framing the challenge in terms of appealing to social justice outcomes, and, more
widely in society, supporting mechanisms that decrease materialistic values. An implication for protected-area
planning and management is to review the commonly used terms ‘natural values’ and ‘cultural values’. All values
are constructs of human society, including those about the environment. Framing ‘natural values’ as if they are not
cultural values obscures the fact that it is people collectively who have agreed about their value.

No. 01
I commend Friends of Grasslands for arranging this forum with the idea that people heavily
involved in practice, research and policy and other decision-making can sit down together and
embark on some co-learning. This is very exciting and extremely good practice from the point
of view of governance in natural resources management.
I would like to pay my respects to the Indigenous people of the area in which we live and
work, and pay my respects to Indigenous people here today.
This talk originated from some work I have been doing with the ACT Government in
developing a draft plan of management for the new Molonglo River Reserve. It raised some
‘in principle’ questions that led me to examine both the current practice in protected area
management and to talk with colleagues, especially my co-author Dr Nick Abel, and to search
the scientific literature for a deeper understanding about this term ‘values’. In particular I was
interested in how values are used to structure management plans, because I had a hunch that
the term might be somewhat counter-productive to what governance is trying to achieve with
such plans.
My talk is like a ‘screenshot’, capturing my present stage along this incomplete journey. I
am speaking not as an expert in some of the things I will be talking about, but as a crossdisciplinary ‘magpie’. Perhaps there will be comments in the talk which will prime your interest
and send you away to enquire a bit more about some of the topics I am going to raise, and to
engage in conversations and thinking about how those topics might be applied to your own
areas of endeavour.

Perceptions
As we have just heard from Sarah Sharp’s introduction, it is quite clear that in the last 20 years
the perceptions around grasslands have changed. I want to look briefly at the scene covering a
much longer history of perceptions of grassy landscapes in Australia. I will survey quickly some
of the writings about them, how they are described, and what has been visually captured and
celebrated – or otherwise – to gain a bit of an insight into what people have been thinking
about the grasslands, and any signs to how they have valued them. There are people that have
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gone into this question at book length, such as Paul Douglas Carter (1992), Tim Bonyhady
(2000), Eric Rolls (2002) and Bill Gammage (2011).
Very early on, it is absolutely clear the
grasslands and the grassy woodlands looked
like ‘heaven’ to the first settlers. Of course
this was for their ‘use’ value, but they are
certainly talked about in glowing terms. It
is interesting how, when you read some of
these quotes in the two boxes (at right), and
start to put a few of them together, you begin
to feel that the early settlers thought these
grasslands were really pretty terrific. Some
of these comments are fun to read, such as
William Moodie’s: ‘the first work I got was
hand weeding of a native Grass plot that
my uncle took great care of to preserve the
Kangaroo & other good grasses’! Members
of today’s teams who weed grassy landscapes
probably do not realise that there is at least
a 150-year history in Australia of weeding
grasslands, maybe for other purposes.
The two quotes by Anne Bowman and
A.C. Grant are illuminating and there are
more like this in Eric Roll’s book Visions of
Australia: Impressions of the Landscape (2002),
which is a collection of these sorts of
writings. It is a good place to look for signs of
past values, though their uses – such as grass
to make camp beds – are not ways of valuing
grasslands that we share today.
I also put ‘grasslands’ as a search term into the National Library resource ‘Trove’, looking for
pictures and art. The word ‘grasslands’ was not used early on, and it does not get many hits,
but there are numerous paintings. If you go to Bill Gammage’s book The Biggest Estate on Earth,
you will see many of the early paintings that have grasslands in them. They do not extol the
grasslands; rather they show grasslands as part of the park-like landscapes that were so valued
aesthetically by people coming from British culture and which the artists captured well. I look
at them and I think, ‘Oh, the grassland is that empty space underneath the trees that is forming
part of the aesthetic landscape’, but it is not really lauded in its own right in art as a more
wooded landscapes is.
Moving from the past to contemporary times, based partly on evidence including some
published research and some of my own observations, there seems to be a low preference
for treeless environments. Quite extensive studies around the world suggest the relatively
accepted conclusion is that this attitude derives from our evolution in savannas. In their study,
Williams and Cary (2001) showed people photos of different landscapes, and even farmers
made comments like ‘barren’ and ‘unattractive’ and ‘a fire hazard’ when looking at open
grasslands. These authors also make the point that the Landcare movement has been teaching
people that trees are good, and in many places that is terrific because we need to put trees
back in the landscape too. However, the mirror of that is what we imply by default about the
grasslands.
Some international research says that colour contrast is a factor in determining people’s
responses to landscape (Arriaza et al. 2004) and that open grasslands do not have colour
contrast. European research found that people like landscapes with water-related features and
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cultural landscapes that are clearly occupied (Howley 2011). In Australia, surveys in Melbourne
have found a strong preference for trees in peri-urban landscapes and quite a low preference
for no or minimal trees (Ives & Kendal 2013). This is giving a hint to how people here are
perceiving grasslands.
From my own observations, thinking about the way in
which the landscape design for Canberra was started and
remains at the core of how Canberra looks today, I note a
large focus on the treed hills above us (my photo at right,
for example), the ridges and the (future) lake – and that the
open grasslands are ignored as something to be valued and
retained.
Uniformity (an open grassland does not have visual variety)
and lack of visual features have a negative effect on visual
value (Ives & Kendal 2013). People are scared of snakes.
There are no shady trees. It can be even confronting, as
was found in a study by Bainbridge (in Instone 2014).
I think we also have an expectation about tidiness in grasslands, especially around urban areas,
and in fact we would do better if some of our grassy pockets in urban Canberra were not
mown so often. The point has been made that many Australians have not seen a flourishing
native grassy
ecosystem (for
example, the
iconic grassland
species Kangaroo
Grass Themeda
triandra and Blue
Devil Eryngium
ovinum in the
photo at right
in which I have
superimposed
a dragonfly), so we do not even know what to aspire to. Instead, ‘many see an untidy and
undesirable ‘weedscape’ ’ (Instone 2014).
Also, as pointed out by Sarah Sharp (2015, this proceedings), there is a high use value for
flatness in its suitability for urban areas, which has contributed to grassy landscapes being
favoured places for development in Canberra.

Values
Now to move from perceptions to values. I wondered if the ways in which people perceive
and write and talk about grasslands would say something more about the basic values and how
they are related. So I checked on the dictionary definitions, and certainly one of the meanings
of ‘perception’ is ‘the way in which something is regarded’. We should recognise also here that
there are dynamics in perceptions and, probably, values, and that they will change over time.
We may think a community’s attitudes are settled – but because values come out of our own
human societies and culture it is very likely that attitudes are going to continue to change.
On my journey to shape up the structure of a draft Management Plan for Molonglo River
Reserve, I looked at the ACT Tidbinbilla management plan (ACT Government 2012) which
was completed relatively recently. Values are a major structuring device there – and you see
it in not all but many other management plans around Australia. In the Tidbinbilla case the
three chapters that make up the largest part of the plan are Chapters 6, 7 and 8: on ‘Natural
values’, ‘Cultural values’ and then ‘Recreation and tourism’ which you could say is a use value.
Another example is the Victoria Greater Alpine National Parks Draft Plan of Management (Parks
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Victoria 2014), in which Chapter 1.5 is titled ‘Significance of the Greater Alpine National
Parks’. Its subheadings are: national heritage; natural values; cultural importance; recreation
and nature-based tourism benefits; ecosystem services and economic benefits.
You can see there is an idea that natural values have to be set aside as if they are
contrapuntal to cultural values. What is the problem?
I think there are three problems that come from this setting aside. First, it means we
do not deal very well with Indigenous interests in management plans. Non-Indigenous
Australians) are accustomed to marking a divide between nature and culture, but
Indigenous people do not do that. As soon as you start to talk about cultural values and
heritage values of a place, non-Indigenous people start thinking about its history. In fact in
the Indigenous world, as far as I understand it, the past and the present are not separated
like that, and the ways in which the land is used and valued now depends on the continuing
link with the past. In the Tidbinbilla management plan the Indigenous interests have been
separated into those of historical interest and those of contemporary interest. The
ensuing discussion, while quite adequate, is scattered, as well as antithetical to Indigenous
beliefs about landscape.
What are ‘cultural values’? In Chapter 7 of the Tidbinbilla plan, the primary management
objective is: ‘Cultural heritage within the Tidbinbilla precinct is identified, conserved, and
where appropriate, interpreted and promoted to retain and foster community associations
and an appreciation of the past’. That reads, to me, very much like: ‘We’re looking at the
historical values that are to do with people – not the historical values to do with nature’.
Sub-chapters 7.3 and part of 7.7 are the only sub-chapters dealing with Aboriginal people
as Aboriginal cultural heritage. This does not give an ‘ongoing’ sense, and is not connected
to what the natural values might be.
There is a second problem I see when we separate natural values from cultural values in
forming management plans. By implication, it introduces a high level – and this could be
quite subliminal – mutually exclusive division between natural and cultural values.Yet it is a
fact that all those values are culturally determined. It is only people who say: ‘We want to
preserve this grassy ecosystem. It is important because there are threatened species here’.
There is no such thing as nature sitting out there determining what the values for nature
are. I think that this separation may foster a sense that therefore ‘something else (not
people) looks after the natural values – and that something else is not me; nature does
not belong to my society; nature is something “out there” and therefore I do not have to
bother about it’.
Third, I think the separation accentuates cross-scale differences in values. By that I mean
that people ‘next door’ tend to value immediate ‘use’ values and those at a distance value
the ‘existence’ values, and that the use values tend to be considered part of the cultural
and recreation category and the existence values are seen as sitting with the natural values.
Existence values tend to be decided on by society as a whole and therefore at a distance
from individuals.You could say it is implied behind the Environment Protection and
Biodiversity Conservation Act that residents in Tasmania or Queensland or Western
Australia have an interest in the persistence of species in the threatened grasslands in
the ACT. That is hard to understand for people who live next door to a grassy landscape
and want to use it, but it is really important to be emphasising the decision to conserve
grasslands or other threatened ecosystems, and it is a decision that has been made by
people, and it has some weight.
I wondered where the practice of focusing on values came from, and after a bit of research
I found that in 2000 the Australian and New Zealand Environment and Conservation
Council (ANZECC) did an exercise of trawling around the states to produce their report
Best Practice in Protected Area Management Planning. The third dot point in the set of good
practices is: ‘Identify significant values and issues’, showing it was part of good practice then,
and that has certainly been continued.
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Focus on values in management plans happens not just in Australia but elsewhere in the
world as we like to be connected to what is happening overseas, particularly in the USA. I
found a wonderful example from there in a table headed: ‘Outstandingly remarkable values of
the Merced Wild and Scenic River’. The table entries recommend readers to structure their
values – and then they get into the difficulty of having to put words on the categories, and that
results again in other versions of a separation into ‘natural values’ and ‘cultural values’.
Not all plans of management in Australia use values
as a focus, and I don’t know what lies behind that
difference: have others have gone through this
journey of questioning the legitimacy of what are
we achieving by using these separations of natural
and cultural values? A couple of examples (at right)
show you can still cover the topics but avoid the
separation. It is the use and association of the word
‘values’ that is partly causing the problem, although
when you read the actual text of plans, like those
on the right, you will still see the word ‘values’.
This sent me to the dictionary to try and
understand the word ‘values’ a bit better. There are quite a few meanings in the Oxford
Dictionary Online and the two I chose are related but different. The first is about the relative
worth of something: ‘The regard that something is held to deserve; the importance, worth or
usefulness’, and in its common usage it is often related to the relative value of one thing to
another. The other meaning is ‘Principles of standards of behaviour, one’s judgement of what
is important in life’, and that meaning relates to what we would understand as basic human
values – identifying what we value in our lives and how that shapes our behaviour.
The first definition leads to how we might classify and value our ecosystem services; that
is, the benefits that nature provides to us: supporting services, such as habitat; provisioning
services, such as agricultural production, or timber; regulating services, such as the nitrogen
cycle; and cultural services – which could be recreational, aesthetic, spiritual. Resource
economics takes a different view, to do with existence, options and bequests. To explore the
second definition further, I went to the psychology literature and found a well-cited paper by
Schwartz (2012). I recommend it. It led me to explore the basic principles driving what people
want from the world. Schwartz and his colleagues have identified 10 values that seem to be
universal across all cultures, and there is a big literature about this.
The most important points are in
the box at right. Particularly it shows:
(i) groups of values tend to clump
together and reinforce each other;
(ii) the set of values in the bottom
left sector of the circle, selfenhancement, is associated with
the material, or materialism; (iii)
the set at the top right comprises
more extrinsic values, and of those,
‘universalism’ is term for people
caring about things at a distance from
themselves. Universalism has turned
out to be really important in driving
the values of people who are ‘proenvironment’. The theory depends on life effort being like a bucket. These 10 values drive what
you do in your life and you have only enough hours in the day and enough effort to focus on
some of them – you cannot do all of them. Every person is different and will pick different
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combinations, but as a rule of thumb the more effort people put into self-achievement and
self-enhancement the less effort they can put into the top righthand sector.
How do these basic values apply in environmental psychology? I found some research that has
established a sound predictive relationship between people’s ‘environmental values’ and their
environmental attitudes and behaviour. One researcher, Tim Kasser, has tried to link that body
of work back to the Schwartz classification of basic human values. He reports on a metaanalysis of studies examining the relationship between ‘materialism’ values and environmental
attitudes and behaviour, which gave average correlations of –0.28 with environmental
attitudes and –0.32 with environmental behaviour. He has come to the view that materialism
is a double-whammy
(diagrammatically shown
here). According to the
theory of planned behaviour,
materialism seems to
drive both attitudes and
behaviour: people do not
believe there is a need to
change, and at the same
time because of materialistic
lifestyles people actually add more damage to the environment. This is partly why awareness
campaigns and more scientific knowledge contribute little to changing people’s values. In
Kasser’s view, the most effective ways of decreasing materialistic values might be to promote
extrinsic values – the values in the external world, and valuing things that are a distance from
the individual – and put downward pressure on the causes of materialism, such as advertising
(see Hurst et al. 2013 and Crompton & Kasser 2010).

Summary and final comment
In summary, we suggest that:
• the ways in which people regard
or value grasslands are changeable,
according to whether these ecosystems
appear to represent a threat or an
opportunity;
• achieving clarity about who is
responsible for the health or condition
of ecosystems, including grassy
ecosystems, is confused by there
being two distinct though related main
meanings attached to the word ‘value(s)’
– and those two meanings get mixed up;
• understanding the link between basic
human values and environmental
behaviour is crucial to designing
interventions for improving people’s
care of the environment; and
• promoting extrinsic values, such as social
justice, and community well-being, and
putting downward pressure on causes of
materialism might be the most effective
ways of increasing good environmental
behaviour.
A final comment. When you poll people
who are environmental volunteers, often
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the first reason they give for being involved is not ‘care for the environment’, but instead ‘to
be doing something worthwhile with other people’. For example, the photo on the previous
page shows some friends of mine walking in Callum Brae Nature Reserve in southern
Canberra. Appealing to this motivation might be more effective than appealing directly to an
environmental motivation.
From my investigations, and the suggestions I have been putting forward, it seems to me
we need to make sure we keep our minds open to the lessons that are coming from other
disciplines. We need to think about the relevance there might be in other ways of perceiving
and valuing landscapes, and use them to guide how we couch our pleas for people to value
grassy ecosystems more.

Themeda triandra Kangaroo Grass. Photo: Sarah Ryan.
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Dr Sarah Ryan has had a distinguished career as a researcher and research leader at CSIRO,
both in Wildlife & Ecology and in Land & Water. For seven years she chaired the ACT NRM
Council, including chairing the national committee of Chairs of the 56 NRM bodies. Sarah is a
former Honorary Research Fellow of CSIRO, and currently the Deputy Chancellor of University
of Canberra. She is often called on to research and write about ACT natural resources and their
management.
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Are biodiversity offsets an appropriate way to conserve grassy ecosystems?+
Philip Gibbons
Fenner School of Environment & Society, The Australian National University
Abstract: Whether you like them or not, biodiversity offsets are now an established instrument for conserving
Natural Temperate Grasslands and grassy woodlands in our region, and Australia generally. In this talk I would like
to step through the arguments for and against biodiversity offsets, and critique the way biodiversity offsets are
applied in this region.

Do you think biodiversity offsets are an appropriate way to manage grassy ecosystems in
regions facing increasing population and development?
I ask this question in the context of habitat loss being recognised as an important factor
affecting biodiversity loss. In 2011, Megan Evans and colleagues compared factors that are
threats to Australian species, and found that habitat loss was the factor that had most effect on
endangered species. As we know, habitat loss is often a consequence of development.
In the ACT, population projections for 2007–2056 suggest that by 2050 the population here
will have increased by 53%, the economy will have tripled and globally there will be a 70%
greater demand for food.

No. 01
Given a choice, which of these three options would you choose to manage grassland habitat
and biodiversity loss, if you were an ACT resident?
(a) Stem population and economic growth.
(b) Permit high-density housing in your street.
(c) Allow some clearing if impacts can be offset.
I would expect there would be a range of opinions and responses.
Stemming population growth and economic growth could be seen as a useful policy response,
but our policy makers and our politicians tend not to go down that route. Conversely, to
counteract habitat loss in Australia, use of biodiversity offsets has become a popular policy
instrument. It is being applied in ACT in an attempt to decouple habitat loss from the ongoing
demand for housing and general development. The ACT policy-makers have also, to some
extent, chosen option (b) – that is, urban infill – but they have really grasped onto biodiversity
offsets, option (c).

Biodiversity offsets and how they work
The definition of biodiversity offsets by an international group called the Business and
Biodiversity Offsets Programme is: ‘measurable conservation outcomes resulting from actions
designed to compensate for significant
residual adverse biodiversity impacts
arising from project development...’.
Biodiversity offsets are shown
diagramatically in the equation and graphs
(at right). In these, biodiversity is on the
vertical axis and time on the horizontal
axis. On the ‘loss’ side, the top of the
red wedge shape is the biodiversity value
of a site without development; when it
is developed there is biodiversity loss.
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It might be urban
development as in
the photo (at right),
where Box–Gum grassy
woodland has been
cleared for the new
suburb of Moncrieff
in Gungahlin ACT. It
might be agricultural
development. The aim is to try to offset that loss with equivalent gain elsewhere at another
site somewhere else. In the loss–gain diagram biodiversity is declining over time, but it is
assumed that action can actually improve the biodiversity on that site. So theoretically there
are two components of potential gain with biodiversity offsets. Loss is avoided by stopping
a loss that might otherwise have occurred under business as usual, and restoration provides
gain. The idea is that there is enough restoration so that the loss is less than or equal to the
gain.
Often, biodiversity
offsets are introduced
as ‘mitigation banking’
or ‘biodiversity
banking’ (diagram at
right), where a series
of impacts are offset
by a consolidated
biodiversity ‘bank’, in
dedicated areas that
take in losses from a
range of sites.
There are biodiversity
offsets in 72 countries
now, either accepted
as policy or in
development. The concept has been embraced by a series of development banks globally
and at least 38 companies (at last review) that voluntarily use offsets, including Rio Tinto, and
Walmart in the United States.
One of the problems with biodiversity offsets is that offsets sound so logical and easy and
win–win: that you can develop and just offset that impact elsewhere, or in other words ‘have
your cake and eat it too’. For instance, Owen Patterson, the Secretary for Environment in the
United Kingdom where they are really embracing biodiversity offsets, is reported as approving:
‘Developers can build on nature reserves – if they “offset” the damage elsewhere’. That would
be taking it to the worst extent.
Politicians and policy makers in Australia have been lured by offsets and their apparent
simplicity and win–win outcomes, and offsets have been adopted at the Commonwealth level,
and in Victoria, ACT, New South Wales – in fact, most states have offset policies now.

Advantages of offsetting
Offsetting has some advantages. From the viewpoint of economics, offsetting puts a price on
biodiversity, solving the longstanding problem that biodiversity has been seen as an ‘externality’
with no value. Under biodiversity offsetting, a developer can clear or develop an area without
paying for the biodiversity loss there, but in offsetting the impact they pay a cost elsewhere.
Offsetting internalises the cost into the development; and theoretically that means there is
greater incentive to avoid the loss of biodiversity. A developer is expected to say, ‘Well I want
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to minimise my cost, so I am going to avoid more biodiversity loss’. However, inquiries into
offsets, in the Senate for example, have found some big developers do not really care because
the cost is not high enough at the moment to have a big influence on their development
decisions.
Another advantage of biodiversity offsetting is that it provides additional funding for
biodiversity conservation, which otherwise is very small: the Commonwealth environment
portfolio budget is approximately 12 days’ worth of the budget of the Department of Defence
(calculated from Budget Paper No. 4, 2014–2015). Biodiversity offsetting brings in money
from people who are having a negative impact on biodiversity and puts it into conservation. It
seems like a good thing, at face value.
A third advantage is transparency. We might argue that biodiversity offsets are not very
transparent, but they are much more transparent than traditional impact assessments.
Biodiversity offsetting is like a balance: to try to create a balance between loss and gain you
have to report on the amount you are losing, and on the amount you expect you are gaining.
That is better for transparency than much of the decision-making that has gone on in the past.
Fourthly, biodiversity offsetting results in no net loss of biodiversity … theoretically.

Challenges
These arguments in favour of biodiversity offsets often convince policy makers or politicians
that it is something that they should embrace. However, there are also many challenges with
biodiversity offsets. Some of the challenges can be demonstrated with my photo below, of a
grassy woodland with Yellow Box Eucalyptus melliodora and groundstorey vegetation.
Yellow Box can live for about
500 years and start producing
hollows from about 150 years
onwards. Darren Le Roux, a
PhD student, found that in the
ACT the big old trees support
about one-third of Canberra’s
woodland birds including some
species that rely entirely on old
trees. It might take 300 years to
replace those old-tree values.
That is one problem with offsets
– the time lags.
Second, there is a low likelihood
that the flora and herb
community in the groundstorey
can be successfully restored,
especially at sites with nutrientenriched soils. It can be
very difficult to take a relatively intact site and replicate it elsewhere. There is a very low
probability of success, even if plenty of money is available.
Third, there are threatened species in these ecosystems, and we still do not know much about
translocation and whether that can build new populations in the habitat we have currently –
into which dispersal is often difficult.
Finally, will offsets be like for like? Grassy ecosystems have many different components and for
offsets they are combined together into one set of requirements and then that set is taken
elsewhere. The complexity of these systems gets lost in the trades that occur in offset policies.
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How offsetting is done
There are three types of offsets: restoration offsets, advanced offsets, and avoided-loss
offsets.
With restoration offsets, recognising that losses caused by development over time reduce
biodiversity value, there is an intention to restore the site to achieve a gain that is greater
than or equal to the loss. But there is a problem. If the delay between loss and gain is
longer than approximately 55 years then offsets based on restoration are not generally
feasible (Gibbons et al. 2015). This means that the range of biodiversity attributes you
could offset with restoration offsets is fairly limited. A review by Martine Maron and
colleagues on the success of restoration says restoration projects typically have success
rates between about 20% and 50% (Maron et al. 2012). Another study (Curran et al. 2014)
reports that only 19–50% of cases of ecological restoration achieve no net loss of species
diversity within 100 years. That is, fewer than 50% of restoration programs replicate the
diversity of species lost, within 100 years. It takes a long time for restoration programs
to really start to replicate the systems that they are intended to replicate. The take-home
message is that restoration is hard to do.
I am proposing that we need to use advanced offsets more often. With typical offsets
for restoration, the habitats are cleared before the attempt is made to find a biodiversity
offset. A site is identified and put aside and restoration is begun, but this sequence brings
much uncertainty, and many time lags. I propose that the offset needs to be set up first –
in advance. That way, we know what biodiversity has actually been restored and that guides
what development can be done. I suggest this removes both the delay between loss and
gain and the uncertainty.
As an example, the ACT Government
applied an advanced offset under the
EPBC Act. They used a site (Watson
Woodlands) that had been improved by
volunteers and put aside before offsets
were even thought of, and that gave
immediately 10 years of gains. This is
really not good, because the concept
of additionality is important; it means
that offsets should be additional to
the habitats that are there in the first
place. More information on additionality
is given on the ‘Background Briefing’
program (16 March 2014, ABC TV,
photo at right), which talks about
the trouble with offsets, and Watson
Woodlands features in that.
The third alternative approach to offsets uses avoided loss. In this approach you know the
loss that will occur because of development, and you achieve gain by stopping the loss that
would have occurred under the status quo of business as usual. For example, if a place is
going to be developed for housing, you set part of that area aside from housing. That way
you can secure really high quality habitat – old trees, and other aspects that are hard to
restore.
Avoided loss is a useful component of the offset arsenal. This approach was used in North
Canberra (see maps below): all the blue areas that would have been developed under the
status quo (the Territory Plan) were put aside. However, it also has problems.
The problem with avoided-loss offsets is that there is still loss. It is less net loss, not no net
loss, and it is only slowing the rate of loss of biodiversity. It does not reverse biodiversity
loss completely.
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Finally, a comment on permanence. Offsets are supposed to be permanent. They are
supposed to be put in place for as long as the impact occurs – that is, in perpetuity. The
problem is that there have already been breaks in that; for example, the mining industry in
the Hunter Valley (NSW) has said it now wants to mine in an offset, and the responsible
Commonwealth office has allowed the offset to be moved. Impermanence is less likely to be
an issue in the ACT, where many offset sites are being placed in formal reserves such as Kama
Nature Reserve.
In summary:
• offsets can reduce the rate of loss of grassy ecosystems if they are established in advance
of impacts;
• avoided-loss offsets can avoid some loss of biodiversity, and slow the rate of loss, but
cannot avoid all loss; and
• offset actions must be genuinely additional; we cannot use previous restoration.
Overall, offsets are not a silver bullet.
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The moths and lizards that shaped Canberra +
Michael Mulvaney

ACT Planning and Environment Directorate
Abstract: The desire to retain viable populations of Canberra’s threatened grassland fauna has led to the
reconsideration of much proposed urban development. Fifteen years ago, the presence of a large population of
Striped Legless Lizard forced the positioning of the Gungahlin Town Centre away from what is now Mulanggari
Reserve. Recently, the Gungahlin Strategic Assessment, in considering the conservation of this lizard, the Golden
Sun Moth and Box–Gum woodland, determined that only a third of the proposed suburb of Throsby should
actually be built. The remaining two-thirds and a further 160 ha of the proposed suburb of Kenny are now
dedicated to become new reserves. The Strategic Assessment took a holistic view of conservation and population
viability across north Gungahlin and is the latest progression in how grasslands and grassland species are
considered within planning decisions.
Even where decisions have occurred on an ad hoc development-by-development basis there has been a fairly
consistent approach of protecting Natural Temperate Grassland, to the extent that very little of the grassland that
occurs on ACT-controlled land is now not reserved. Planning for grassland ecosystems is now (thankfully) largely
via reserve management plans rather than through development processes.
Several threatened grassland fauna and potential grassland connections to existing reserves occur within areas
that are now exotic or a mixture of native and exotic pastures. This is the current front of relevant planning
decisions. The development of a ‘one-stop-shop’, whereby Commonwealth and ACT Government environmental
consideration will occur as the one process, means that the EPBC principle of maintaining and improving the
likelihood of threatened entities persisting into the future is firmly embedded into ACT decision making. This
No. 01
requires
knowledge of the population distribution and sizes within proposed development and adjacent areas, the
likely long-term viability of threatened entities at a particular location, and the wider valley- or ACT-wide context.
A three-step process has to be followed. First every effort has to be made to avoid impacts; unavoidable impacts
have to be minimised; and finally any residual impacts may be offset, within a framework of maintaining overall
viability.

In this talk I aim to show you the rationale used by the Conservation Planning group when
advising the ACT Government on grassland conservation – both over the past 10 years and
for the future.
In 2005, 10 years ago, 991 ha of Natural Temperate
Grassland were mapped. Their distribution is fairly
fragmented, as shown in the map (right). The Natural
Temperate Grassland (dark green) is nestling within
areas of native pasture (pale green) and exotic grassland
(yellow). In these last 10 years we have discovered a few
more patches of Natural Temperate Grassland.
Using this and current mapping enables a comparison
between then and now, and the question is: What have
we lost? The answer is that in fact we have lost very little
Natural Temperate Grassland.
Overall we have been fairly good at protecting Natural
Temperate Grassland, with the main loss being at
Canberra Airport. The other big loss is native pasture at
Lawson, the new suburb adjacent to the Belconnen Naval
Radio Transmitting Station in Kaleen. We could probably
argue in favour of the legislation for the way it has
protected the big patch of Natural Temperate Grassland
This paper combines an edited transcript and the powerpoint slides of the presentation.
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at the transmitting station, but the argument that the native pasture at Lawson was part of this
same patch was obviously one we did not win.
Land owners in the ACT are the ACT Government and the Commonwealth Government, and
the ACT Government does not get much of a say about what happens on Commonwealth
land. Commonwealth Acts generally override ACT Acts. There are 600 ha of Natural
Temperate Grassland on ACT land, of which 510 are currently reserved – an 85% preservation
status. The main unreserved areas are North Mitchell, West Majura, and part of the
Jerrabomberra Valley such as the Cookanella rural
lease.
Three different authorities have a say in planning
and development in the ACT. The land shown with
purple hatching (map at right) is called ‘designated
land’ under the National Capital Plan, and the
National Capital Authority has the role of approval
in the development and planning of those areas.
Other land comes under ACT legislation, and that
is where my group provides advice. The exception
is the Canberra Airport which is a law unto itself.
Losses have occurred there, both in Natural
Temperate Grassland and in threatened species.
In general, the debate with the ACT Government
about protecting Natural Temperate Grassland has
been won.
On ACT-controlled land, the question of how
to protect native grasslands is more about
management of conservation reserves, though of
course there are some areas of contention. It is
for others to decide about the Commonwealth
and the airport.

Fauna associated with Natural Temperate
Grassland
Some of the fauna that are associated with
Natural Temperate Grassland also can be
found in native pasture and exotic pasture.
One of these species is the Grassland Earless
Dragon Tympanocryptis pinguicolla (photo, right;
distribution map next page). Most of its global
population is in the Majura and Jerrabomberra
valleys. Both the ACT and the Commonwealth
governments. through various pieces of legislation
including the Nature Conservation Act 2014 and
Environment Protection and Biodiversity Conservation
Act 1999 recognise that this little dragon is so
endangered that it cannot afford any more loss
of habitat. This is a ‘red light’ species. When its
habitat is eyed for development we just say ‘No’, and we have had reasonable success in doing
so, with the support of both the Commonwealth and the ACT Governments.
The exception is development of the Amtech site (in Symonston near Fyshwick; the green
patch in the centre of the distribution map, in a small triangle of roads) at which we agreed
this lizard had become extinct when the site was re-surveyed. Because it was a small patch,
around 20 ha although only about 14 ha was actual lizard habitat, we would not want to reestablish the lizard there. Therefore development of some of that site has been approved.
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Another small grassland animal is the Canberra Raspy Cricket
(Cooraboorama canberrae; photo below), which is not yet listed
and has no formal government protection. It is virtually endemic
to this region, and only occurs from Bungendore, across the
ACT to Boorowa (in NSW). A survey is currently being
conducted
for this
cricket
and it seems to be highly associated with
Natural Temperate Grassland or high
quality native pasture. Not many are
being found – tens in each place rather
than hundreds – so it seems quite a
restricted and threatened species and
probably will go through the nomination
process for listing as a threatened species.
It is a species we are currently trying to
protect.

KKKK

Kathryn Jenkins

With regard to protection by the ACT Government, the
establishment of conservation reserves does not exclude
infrastructure from cutting across our reserves, which could in
itself destroy or fragment habitat. Also, landscape conservation
across big patches of land usually requires both the ACT
Government and the Commonwealth Government to have
a common conservation vision. The exception is a recent
approved loss of native pasture at South Lawson whereby a
key approval requirement was an offset action to establish and
improve connection between Jarramlee and Dunlop grasslands.

For the Striped Legless Lizard Delma
impar (photo, right; distribution map next
page), about 1800 ha of habitat has been
identified, and we are looking for it in new
places in the Majura and Jerrabomberra
Valleys. Currently about 33% of the ACT
habitat is conserved. For this species our
aim is not to protect every piece of habitat
as with the Grassland Earless Dragon or
the Raspy Cricket. Instead, we are trying
to maintain populations in each of the valleys within the ACT. In central Canberra this lizard
is only found at Yarramundi Reach. There had not been any sightings of Striped Legless Lizards
at Yarramundi Reach since the 1990s, but just a couple of days ago someone overturned a tile
and found one. It is still there.
When trying to conserve a value it is necessary to look at the populations of the target
species in that area. We recently re-surveyed the grassland reserves in Gungahlin that were
created as part of the process that had caused the Gungahlin Town Centre to be moved
further north out of Delma impar habitat. It would be stupid to create a reserve for this
particular lizard if it had become extinct. Fortunately in the survey we found very large
populations in all of those reserves.
In doing population estimates of the Striped Legless Lizard it is necessary to determine how
far it travels. During a survey for this lizard, arrays of roof tiles are checked at least on 10
occasions over a three month period. We found that lizards do not move much further than
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the 5 m spacing between individual tiles. Most of the
repeat observations of individual lizards were under the
same tile. They rarely travel more than 5 m, although we
have assumed that they might move 20 m. Given that
assumption the density within the Gungahlin reserves
can be worked out. On that basis, the Gungaderra
Grassland itself has a population of about 10,000 Striped
Legless Lizards, which makes it the most common
vertebrate in the reserve. Therefore, in this case we
can feel comfortable that we are still going to be able to
maintain a viable population of Striped Legless Lizards
in Gungahlin and we will allow loss with an offset. As an
extension to the Gungahlin Town Centre and as part of
stormwater control works, about 20 ha of habitat will
be lost in Gungahlin, but this loss will be offset through
creation of a 160 ha reservation of Striped Legless
Lizard habitat.

It is important to note that habitat areas as shown
are not all of equal value to the moth. In Gungahlin
this moth mainly occurs in secondary grassland: that
is, woodland where the trees have been removed. A
large part, 45%, of the ACT habitat, is this secondary
grassland in Gungahlin. However, if you try to do a
count of moths, taking the maximum moths ever
recorded on a particular day and adding those
together, Gungahlin only accounts for 9% of the total
(table next page). Majura has 47%, with Canberra
Airport having a massive proportion of that Golden
Sun Moth population. That is where it is being lost.

Alison Rowell

The Golden Sun Moth Synemon plana (photo below,
female) is a fairly well conserved species in the ACT and
again our aim is to maintain populations in each valley.
The red in the
distribution map at below shows land cleared or about
to be cleared, the green shows land conserved or
protected.

The Golden Sun Moth needs short grass in its habitat.
In most reserves, the kangaroos that live in Canberra
Nature Park keep the grass short enough for the moth.
Elsewhere, special conditions have been set relating
to the Golden Sun Moth and grazing. We have sheep
grazing in some reserves of particular importance for
the Golden Sun Moth or in parts of those offset areas
that have become reserves for the Golden Sun Moth.
Within our reserves we have to prioritise management
according to values, and therefore we are managing
places like West Jerrabomberra for both the Grassland
Earless Dragon and the Golden Sun Moth. The
Grassland Earless Dragon appears to prefer slightly
taller grass than the heights ideal for the moth; thus
there may be a reduction in the moth population on
this reserve, but there are large populations of Golden
Sun Moths within our other reserves and offset areas,
so we will be conserving it somewhere.
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This insect lacks a
common name, so I
suggest that, with the
beautiful cross it has on
its back (see photo, right),
and the way it is green
when the grass is green
(photo, left) and brown
in drought years (right) –
not to mention the blue
extremities to its feet
(above left), and that it is mainly known from Mitchell and Fyshwick –
it could be called the Cross-dressing Grasshopper!

Rob Speirs Biosis

Rob Speirs Biosis

The Perunga Grasshopper Perunga ochracea is also a fairly regional
species and is threatened in the ACT. We do not know much about
where it occurs nor its population size, so it is hard to be definitive
when we provide advice on this insect. We are hoping that protecting
the vegetation and the habitat of the other grassland fauna will do the
job for Perunga.

Finally a few words about the Pink-tailed Worm-lizard Aprasia parapulchella, which is listed
as vulnerable both in NSW and ACT. We have recently arranged for a genetic analysis of
Pink-tailed Worm-lizards in the ACT, funded by urban developers. The major barriers to
the distribution of this species over time have been the rivers: the population was once
continuous. With fragmentation through European settlement and land clearance, different
areas have lost genes – that is, lost, rather than evolved, genes – resulting in the populations
in different areas now being different genetically. There are slight differences between
populations east and west of the Murrumbidgee River and east and south of the Molonglo
River, and these differences need to be considered when looking at conserving Pink-tailed
Worm-lizards.
Dr Michael Mulvaney is Senior Conservation Officer in the ACT Directorate of Planning
and Environment and provides advice to the ACT Conservator of Flora and Fauna involving
planning and development decisions that may affect biodiversity. Michael has also been a leading
volunteer in ACT conservation, particularly with Red Hill Regenerators ParkCare Group.
Michael’s PhD involved weed research.
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A glass three-quarters full: regenerating native grassland landscapes
with holistic grazing management +
Charlie Massy

The Australian National University
Abstract: Regenerating native grasslands is fundamental to broadscale Australian agriculture addressing the
Anthropocene era. This pathway addresses the issues of healthy soil and groundwater, healthy landscapes, and
healthy people.

No. 01

I would like to acknowledge the traditional owners of this region and their elders past and
present. There is no doubt, they knew how to manage grasslands and I know some of that
knowledge is still around. I really wish I had had some of it when I started my farming career
at the age of 22 because, with set stocking and so on, I did a lot of damage which we are now
trying to undo.
Many of you would be aware that there is a growing consensus among scientists around the
world that we have now moved out of the safe Holocene period into the Anthropocene
where humans now determine the future of the planet. We have crossed three of 10 safe
operating boundaries: 1, Rate of biodiversity loss; 2, Climate change; and 3, Changes to global
nitrogen cycle (Rockstrom et al. 2009). It is also widely recognised that industrial agriculture is
a major contributor to either crossing or threatening the first nine of those 10 boundaries.
As has been already mentioned today, farmers have to produce a great deal more food whilst
our ecosystem services and other ingredients are in savage decline. Julian Cribb said, in The
Coming Famine (2010, p. 13):
The challenge facing the world’s 1.8 billion women & men who grow our food is to double their
output of food – using far less water, less land, less energy & less fertilizer.

About 61% of Australia is managed by farmers; much of this is grassy ecosystems and much
of it is degraded. This degradation is not just historical, it is ongoing, as can be seen in the
Millennium drought. Thankfully the ACT Capital Region, including the Monaro, has some of
Australia’s best temperate grasslands but, as has also been stated already, many of them are
also still in decline.

*The complete list of 10 boundaries (Rockstrom et al. 2009): 1. Rate of biodiversity loss. 2. Climate change.
3. Changes to global nitrogen cycle. 4. Freshwater use. 5. Land system function change. 6. Ocean acidification
(through excess CO2). 7. Atmospheric ozone. 8. Phosphorus cycle. 9. Chemical pollution. 10. Atmospheric
aerosol loading.
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I will use as an example:
the ‘Chandler paddock’
on granite country at my
property on the Monaro,
southern NSW (photo at
the top of this paper). It was
grassy woodland. Using a
method called VAST analysis
(Thackway 2015), we have
tracked a historical timeline
of modification in our area,
from the Ngarigo people
onwards (graph at right).
VAST analysis assesses 22
different landscape functions.
We found a savage decline,
particularly in vegetation
structure and status (see graph). Much of that would
have been a stripping out of diversity in both the
grasslands and also the shrub component and trees.
The basalt soils of the Monaro are naturally treeless,
according to Alec Costin (Costin 1954), based on his
years of study. Probably 60% of our 2500 acres is on
basalt soils, and there are remnant shrubs scattered
in pockets throughout that. However, large parts of
the margins of the Monaro are granitic, and that was
definitely grassy woodland and it has been devastated.
The big challenge now is to bring back the grassy
ecosystems. I do not believe we are going to get there
by just carrying on as we are, by being conservative or
avoiding risk (top photo at right). I think we have to do
something different, like the guy in the lower picture at
right!

Managing native or mixed grasslands
As I see it we have at least three options. First, locking
up or ‘preservation’. This can be valuable but tends
to be effective only for relatively small areas. Anyway,
just locking up areas that already have, for example,
African Lovegrass and Serrated Tussock perennial weed
invasion, is not enough; they are only going to continue
deteriorating.
The second option is regeneration via active management, which is the subject of this talk. This
method can be applied across much broader areas of our grassy ecosystems. The third option
is to combine the first two options.
Appropriate grazing by ruminant animals is key to agro-ecosystem regeneration –
‘regenerative grazing’. Sir Albert Howard, the father of organic agriculture said (in The Soil and
Health, 1947): ‘Mother Earth never attempts to farm without livestock. ... The greatest care is
taken to store the rainfall...’.
The converse of that, according to Allan Savory, who founded ‘Holistic Planned Grazing’, is:
‘Wrong grazing methods, which cause desertification, result in us contributing as much to
climate change as fossil fuel emissions’ (TED talk, 3 June 2013).
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Holistic grazing management
Holistic grazing management has been shown to work in tropical, sub-tropical, temperate,
semi-arid and even arid areas, so it is broadly applicable. It is known under various names. I
like the term ‘holistic’ because when it is properly applied it really is a complex management
system for a dynamic ecosystem; you have to be constantly adapting and changing.
The system was developed during the late 1960s by Allan Savory, a Zimbabwean landscape
ecologist and, for many years, a wildlife park ranger. He observed the health of grasslands
underneath the big African migratory herds, and from those observations he evolved a grazing
system based on agronomic science and an understanding of dynamic systems as well as
animal behaviour and business planning.
In brief, its key elements are an attempt to replicate the animal impact of a large mob. For
example, the trampling-in of organic material; the recycling of dung and urine; and the rapid
rotation so that the valuable plants are not being continually grazed, as they are in set
stocking. And depending on whether the grassland is growing or not growing and seasonal
factors – what we call open or closed season – you vary your rest and recovery period and
your grazing period. It is quite complex; you have to assess and adjust constantly to maintain
a balance, to have an understanding that animals and plants co-evolved and that animals can
detect compounds in plants, phytochemicals, for example, that we cannot. If possible, a rule of
thumb is to try to leave a fair amount – 40–50% – of organic material in the paddock, either
trampled or left uneaten. The aim is to regenerate the four main landscape cycle functions:
solar, mineral, water and ecosystem dynamics.
To make an impact on the carbon cycle we aim for 100% groundcover with deep roots, great
diversity of plants, better hydration, and reducing soil temperatures by maintaining a good
level of ground cover or biomass. There is now startling evidence that you can increase your
ground temperatures through winter by four or five degrees once you get the system working
and the converse in summer, and that is vital for effective soil microbe activity. We are also
seeing startling results with rehydration. There is a net benefit in healthy food and fibre
through the process.
The geography books have much to say about the large water cycle of the ocean, but the
major cycle in our hands as landscape managers is the small water cycle. With good plant
diversity – forbs and other species as well as grasses, particularly perennials – you can start to
change your whole soil function, especially by increasing groundcover and biomass.
The importance of establishing stable groundcover and working soils is pretty obvious if
you think about our hot summer 2013–14. The annual evaporation rate in Canberra is
1400–1600 mm/year, and in the central west of NSW it is 1600–1800 mm/year. The weather
is getting hotter and the more that happens the more hot days there are. Unless you really
protect your soil and get it working, the evaporation rate will go up. In many places the
possible annual evaporation is at least double the annual rainfall.
Earlier this year (2014) I stayed with one of Allan Savory’s long-term clients in the Karoo
region in South Africa, where the annual rainfall
is 175 mm (like the western district of NSW).
Since the late 1960s, he has been regenerating
a semi-arid desertified landscape with Holistic
Grazing Management. In this picture, the land
on the right of his boundary fence is what his
country was like when he started, lucky to have
10% groundcover, and only a perennial plant
every kilometre or so. His land, to the left of
the fenceline is typical of all his country now –
over a hundred thousand acres and a couple of
properties. He has tripled his livestock carrying
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capacity and production over the 40 years. The ground
is soft, soils absorbent, and there is huge diversity and
biodiversity across the spectrum.
Similar results are now appearing around the world
where Savory’s methods have been applied: in North
America, Australia, other parts of Africa. These two
pictures (right) show an example in Mexico. The blue
line points to the same hill in both photos. Once you
stop animals destroying biomass and start to cycle and
rotate grazing, you can dramatically transform landscapes.
There are extreme cases where this is happening. In one
example – an alliance comprising farmers, the Nature
Conservancy and the Savory Institute – the farmer is
running 38,000 sheep in one mob in Patagonia aiming to
regenerate 6 mllion hectares.

Co-evolved grassy ecosystems
Going back to those co-evolved grassy ecosystems and
that Chandler granite paddock of ours, which was grassy
woodland, one of the key things we have lost is the shrub
component within that ecosystem, as well as diversity in
the grassland and some trees. I think in many ways this
shrub/tree component has been overlooked when we talk about grassy ecosystems.
Our property has been involved
in a Future Farm Industries
CRC program called ‘Enrich’.
Our property and also Mulloon
Creek at Braidwood are two of
the seven national sites taking
part in this trial of edible shrubs
in grazing systems. Just over
100 species were trialled across
Australia, looking at productivity,
grazing times, etc. (photos
grouped at right).
Where properties have been
focusing on shrubs for a few
decades, the results show
good benefits in profitability
and resilience to drought as well as
ecological benefits. Then there are other
effects, such as the positive influence on
climate change from the phytochemical
compounds in some shrubs which
supress methane production in sheep.
Self-medication – the killing of intestinal
worms, for example, by tannins
in wattles – could have profound
implications on productivity. The shrubs
also influence water movement through
the landscape, bring up nutrients from
much deeper in the soil, reduce the
susceptibility of the soil to erosion, and
produce shade and shelter.
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The photos of roots (previous page, from America) show annual (left) and perennial
(right) root systems in all seasons. The summer pair illustrate the situation found in the
Mediterranean-climate zones of Australia, especially when annual subterranean clover is the
main pasture. By the time you reach summer, the annuals and their roots are dead, but not
the perennials. Research at the University of New England and the universities of Western
Sydney and Sydney are finding biodiversity benefits in these landscapes – insects and other
fauna as well as plant species.

Summary
To conclude, if we are entering the Anthropocene we have to think outside the square, and
the thinking that got us into trouble is not going to get us out of it.
I believe that diverse grassy ecosystems have a huge role to play in the agriculture of the
future and that holistic grazing management has a place in regenerating them, when it is wellexecuted. Healthy diverse grassy ecosystems can help turn around some of those 10 big issues
for the planet – especially biodiversity loss, climate change and a destabilised nitrogen cycle –
and may also have other positive impacts on human health.
Here is a quote by Lynne White (1967): ‘Our ideas are part of the ecosystems we inhabit.’
It is really only our habitual thinking that is holding us back in regenerating some of these
landscapes. In a nutshell, as in the title of my paper, I believe that the glass is actually threequarters full; there is a lot of potential here yet.
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innovators in regenerative agriculture; has published three books on the Australian Merino
sheep and the wool industry; and consults in the field of Merino genetics and landscape
management.
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West Belconnen, ACT +
Tony Adams

AT Adams Consulting
Abstract: The West Belconnen project in the north-west of the ACT encompasses about 1600 ha of land and
has been proposed by the ACT-wide ACT Planning Strategy (2012) as an area suitable for investigation for urban
development. The site includes land in both the ACT and in adjoining NSW which form a single geographic unit
effectively contained by the Murrumbidgee River and Ginninderra Creek and the existing urban area. This paper
will examine two aspects of the work that has been undertaken on this site over the last several years as part of
the planning process that will define urban development opportunities that may exist on the site. A key concern
has been the need to recognise and accommodate areas of Yellow Box–Red Gum Grassy Woodland and Pinktailed Worm-lizard habitat (both listed under ACT and Commonwealth environmental legislation). The first aspect
discussed will be the approach that has been taken for defining portions of the site that warrant protection. The
second aspect will be an outline of a conservation corridor management trust, proposed to ensure that the area
identified for protection benefits from a level and style of management commensurate with its environmental
values. It is a management model that is relatively novel within the ACT although not uncommon in other
jurisdictions. Development of the conservation trust is at this stage a ‘work in progress’. The paper will present
the current position as it is being presented to ACT Government agencies for review.

Thank you for this opportunity to talk

No. 01
about the land development project at West
Belconnen.The project straddles the border
of the ACT and New South Wales (NSW).
and is managed by the Land Development
Agency of the ACT Government, and by the
Riverview Group which is in charge of the
entire project. This is an urban development
project. It is a large area and has the potential
to accommodate a large number of dwellings
which at the moment we estimate at about
11,500.
First I will talk about the approach we have
taken to defining the portion of the site
that we will protect. Second, I will outline
the conservation corridor and management
arrangements for protecting what needs to be
protected.
The project area is outlined in red on the
map (right). It is essentially an extension of
Belconnen in the north-west of the ACT and
it spreads over into New South Wales.
The next map (next page), at larger scale,
shows that the area is immediately to the
west of the suburbs West Macgregor and
Holt and the Holt golf course. The project area in total covers about 1600 ha, with Belconnen
waste-tip right in the middle of it. On the NSW side of the border is the Murrumbidgee
River and to the north the Ginninderra Creek, so the NSW portion of the land is effectively
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a peninsula. There is no road access at all from
NSW into this area, and the people who live
out there access the rest of the world along
Parkwood Road and through the ACT. It
effectively is part of the ACT. Some of you may
be familiar with Strathnairn Arts Centre, which
is near the north-western extent of ACT, and
the Lower Molonglo water quality treatment
plant (LMWQCC) is also out there. There are
many logical reasons why this is a good site for
urban development.
The reason we are doing this greenfield
development is that the population in Canberra
is growing. There are very credible arguments
that the carrying capacity of Australia, of our
continent, is in fact where it ought to be –
that we do not need any more people, nor
should have any more people. However, the
population is not under the control of the
ACT Government, either Australia-wide or
locally. The local population is growing and
will reach half a million before we know it. That means an additional 200,000 people in the
next 40 years. We need to plan for them and do that in the best possible way. They will all
want somewhere to live, and the West Belconnen project has the potential to accommodate
some of that growth. The ACT Government has a 50 : 50 policy on growth: that is, half of the
growth of Canberra should be housed within developments such as apartments in urban infill,
and the other half should be in developments in greenfield sites. What we are attempting
to do at West Belconnen is to achieve the goal of a sustainable community of international
significance in the nation’s capital.
Our approach has been to work out which parts of the site may be suitable for urban
development before we start the planning. This is not the way such development has been
done in recent times in Canberra or in other parts of Australia, but it is the way it ought
to be done. Over the last several years therefore we have carried out a series of scientific
investigations to establish what values are present on the site, before we decide what to do
with it.

Vegetation values
Woodland areas had been identified on the project site
previously (green areas on the image at right) and in our own
early investigations. Therefore we had the entire site examined
to determine where woodland values might exist. Kris Nash
and David Hogg made a fairly thorough analysis of the areas
outlined in yellow (at right), and defined a number of vegetation
units that had different values and different qualities from those
previously listed but all related to woodlands and the grassland
understorey (Nash & Hogg 2013). The areas in blue (low
quality) and purple (high quality) were defined as Yellow Box
– Red Gum Grassy Woodlands that meet the definition of this
threatened ecological community in both Commonwealth and
ACT legislation. You can see that some of this area is very bare
of trees but, as you would know, the understorey values are
very important aspects of this community.
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The image at right was taken after our early work, and the
purple line is significant because the land to the left side
of it is currently zoned as river corridor, which is a sort of
conservation zone. Land to the right side of the purple line is
currently zoned as broadacre, which is a sort of development
zone. About 53 ha of the ~70 ha of threatened woodland
oulined in pale blue on this image is currently on land that is
zoned for development, and that is why it has been important
to do this work before starting to think about what should or
should not be developed.
Just as a curiosity, the little ~8 ha patch defined as woodland
in the river corridor was artificially planted by the National
Capital Development Commission years ago, but they planted
the right species in the understorey and the resulting vegetation
is now of high quality, qualifying the patch as listed woodland.
When we first saw that area, before the surveys, we thought it
would be a good spot for a carpark or a picnic spot, but now
we know that cannot be. The photo just below is the sort of
country we are talking about – beautiful!

Fauna values
Another survey defining areas for protection
was made by David Wong and Will Osborne
in relation to Pink-tailed Worm-lizards Aprasia
parapulchella. The general overview* we had of
the site indicated that this was another species
that was of particular importance, being both
Commonwealth- and ACT-listed.
David Wong has a technique of using
photography to identify potential habitat areas
– and they were numerous, as shown in yellow
on the image below. Will Osborne then went on-site and
examined all those areas. There were two surveys a few years
apart; the blue dots (image at right) record the first findings,
by Kevin Mills, and the red dots are those identified later by
Will Osborne. The dots are places where Pink-tailed Wormlizards were actually found.
This has turned out to be a population that is very significant
locally, and that makes it a significant population worldwide
also. It really is quite extensive, tending to be at the top of the
bank or in the steep land down towards the river.
The area also had potential for these other fauna species
to occur there: Golden Sun Moth Synemon plana; Little
Eagle Hieraaetus morphnoides;Varied Sittella Daphoenositta
chrysoptera; White-winged Triller Lalage tricolour; Superb Parrot
Polytelis swainsonii; Painted Honeyeater Grantiella picta; Murray
River Crayfish Euastacus armatus; Macquarie Perch Macquaria
australasica; Siver Perch Bidyanus bidyanus; and Trout Cod
Maccullochella macquariensis. The Golden Sun Moth is quite
important on another part of the site, and we found a pair
of nesting Little Eagles. None of the other listed species have had a big impact on the land
involved.
* several reports by Kevin Mills & Associates, 2009 – 2013; details available from AT Adams Consulting.
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We ended up with land we
are calling a conservation
corridor, which is essentially
the river corridor with its
boundary extended to include
the woodlands and the Pinktailed Worm-lizard habitat that
was outside the river corridor.
In total, the conservation
corridor through the ACT and
NSW occupies about 577 ha;
the photo at right shows the
type of landscape it includes.

Managing conservation
Having put the corridor
in place, what is the next step? How do we manage it? We want to maintain the
environmental values; therefore bushfire will be a problem, as will recreation pressures.
The first thing we need to do is establish a baseline from which we shall be able to
measure future changes.
• Sarah Sharp started that work for us and she and Robert Jessop Pty Ltd are continuing
it, making a baseline ecological survey of the entire corridor rather than just the areas
where the endangered species and communities are.
• A University of Canberra team is doing some study of the Little Eagle, including radiotagging if possible.
• There are many sub-catchments and we have a team doing a trial to see how to
manage water flow into one of the sub-catchments in the corridor (Brown Engineering,
AECOM, Jane Roberts, Peter Fogarty).
• Geoff Butler has done a very comprehensive piece of research on weeds and weed
management across the entire site.
The second thing we want to do is to set up an environmental trust to own and manage
the entire corridor, both in ACT and in NSW. We have organised a consultants’ report
on how that trust will be structured (Elton Consulting 2014) and another group (TRC
Consultants) is currently preparing a draft plan of management that the trust would use
to manage the entire property. The default option is to give the proposition to the ACT
Government and let them manage it, and that could still occur. We think a trust is a better
option for this project, so that there would be just one group managing the whole corridor,
both sides of the border.
The trust would focus on this particular piece of land and the values associated with it, and
would be in the hands of the local community and local experts, rather than a less-involved
government agency. Such a trust would have a board, and consist of relevant people.
It would be financially sound because it would be set up with a funding base from the
development project itself. This is normal normal procedure in NSW and it will have to be
followed for that portion of the site, anyway; it could be extended to include in the ACT.
The trust’s board of directors would cover business management, science, etc., and it
would have various committees, such as a land management committee to actually manage
the site, and a social sustainability committee for education, outreach and managing the
volunteers that would be part of this exercise. There would be a fund committee to look
after the money. It also would have staff, with two or three or four or five volunteers as
well as its own permanent dedicated staff.
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Start with the grasslands
Adrian Marshall

The University of Melbourne
Abstract: Design is critical for maintaining the integrity of grasslands within the urban context. Consideration of
the grassland edge and a grassland’s urban design context can minimise weed invasion, regulate nutrient and water
inputs and provide the sort of ‘cues to care’ that minimise vandalism and dumping while promoting the positive
human engagement that builds future stewardship. Start with the Grasslands is a set of design guidelines Adrian has
been developing through the Victorian National Parks Association (VNPA) and the Australian Institute of Landcape
Architects (AILA).

This talk is not about the management of grasslands themselves, but how to design for the
grasslands through urban design and landscape architecture. Start with the Grasslands is a
document that I produced with the Victorian National Parks Association, in conjunction
with the Australian Institute of Landscape Architects,Victorian Branch. It was a response
to an urgent need for guidelines to help people understand how to help grasslands survive
and flourish in the urban context. The guidelines in the resulting document were developed
through extensive consultation with council people, land managers and ecologists over a twoyear process.
We came up with a number of principles that I shall talk about, one at a time.

No. 01
Principle 1. Start with the grasslands.

As Tony Adams said (this proceedings), it is necessary to get the planning in place right at
the very start of any project, and admittedly this is generally not done. Everything, from
the survey, to the archaeological record, and the allocation of adjacent land use, can have a
considerable impact on people’s interaction with a grassland.

Principle 2. Collaborate
Collaboration is important especially where there are
so many stakeholders, especially in large greenfield
developments in a place like Melbourne where this
project took place. Compared to the ACT, there are
more levels of government, and many more land owners
and future stakeholders such as the community and land
managers. I will be very interested to hear how people
from the ACT react to these guidelines.

Principle 3. Integrate, protect, connect
In the photo (right), although the wooden fence next
to Ngarri-djarrang (Central Creek Grassland) is not a
good idea, it has been immaculately put into place by an
enlightened council who oversaw the whole process very
carefully so there has been almost no damage to that
grassland. If it had been done normally that would have
meant weed management for years as a consequence of
digging post holes and other disturbance.
In the aerial image (right) you can see that this same
grassland is in a typical urban situation for a grassland,

This paper combines an edited transcript and the powerpoint slides of the presentation.

1

‘Grass half full or grass half empty? Valuing native grassy landscapes’

Friends of Grasslands’ forum 30 October – 1 November 2014

Friends of Grasslands Inc. (www.fog.org.au) supporting native grassy landscapes

isolated from the river corridor by a patch of
houses that need not have been there, and a
freeway, and so on.
The image at right, at Craigieburn, shows
another way of integrating and at the same
time protecting a grassland. This is the
Golden Sun Moth Adventure Playground at
Malcolm Creek. On a weekend there will
be hundreds of children sliding down the
equipment and playing there. The whole
playground takes you right through the
lifecycle of the moth, so there is a lot of
interpretive signage. It is an excellent way of
getting people engaged.

Principle 4. Design for maintenance
Designing so that maintenance can be
efficient is very, very important; it saves a
lot of money, especially when you have little
money to spend in the first place. The nice
thing about the edge in the photo (right)
of the grassland at Caroline Springs is that
the plantings are very low maintenance and
they are simple for unskilled staff to look
after. The granite gravel edge means that any
weed that does pop up can be sprayed out of
existence with no effort at all. It also suits the
development style of the whole area.

Principle 5. Communicate
The photo (right) is an example of a suite of
exemplary signs which occur across the city
of Darebin. The sign is demystifying snakes,
which we all know are such a terrible barrier
to getting people into grasslands and loving
grasslands. Brown is a base colour rather
than the green of English hillsides, and the
sign gives a lot of information and displays the
context.

Principle 6. Let people in
Letting people in is also important. There
have always been two sides to this argument:
one is to lock the place up and not let people
in because it is too precious; the other side is
to create future stakeholders. The only way
people are going to love grassland will be if
they go in and look between the tussocks,
and find the pretty little plants and the small
wildlife such as crickets.
The photo at right shows Evans Street,
Sunbury, which is one of the best grassland
patches in Melbourne. It has an excellent
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shared trail beside it. It has a heritage-style fence. It has
what will be a nice dense edge that will keep a lot of
weeds and blown rubbish out; and it has stone mulch
which is really good because that is not adding nutrients
to the system. But the nice thing about Evans Street is
the way the sign (photo at right) is placed in respect of
the fence. It is inviting you into this space; you have to
enter it in order to read what is on that sign. And once
you are in there, there is a seat (photo below left) so you
are encouraged to sit down and enjoy the space. There
is also a small pathway along the edge. Again the signs
are beautiful (close-up below right) and graffiti-proof,
and there is a suite of them so you can go from one to
another and you are encouraged to explore the grassland.

Another attribute of the Caroline
Springs grassland (photo previous
page) is the low-visible-impact fence
that is easy to step over if you want
to. Then there are the trees, which
on the north and west sides may be
too close. This is a problem because
they are going to grow up and shade
parts of the grassland, which will
change the ecology. Trees need
to be located with a geographic
orientation so that this does not
occur (diagram at right).
Raised walkways (photos below)
are a way of bringing people right into
the heart of the grasslands. If you walk
along on a steel mesh path, you have no
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fear of snakes and the mesh walkway lets some light and water through, so its impact on the
grassland is smaller than that of other path systems.

Principle 7. Provide cues to care
Back in 1994 a landscape architect
in America, Joan Nassauer, came up
with the phrase ‘Cues to Care’, the
general principle being that the more
that you visibly show care for a site,
the more people will think that that
site is valuable. This is incredibly
important for grasslands because, as
we know, grasslands are often brown
and monotonous looking and it is really
hard to get people to see that picture
of engagement. The answer is to create
visible signs of care and invest in each of
the grasslands, and in that way we can
positively help the grasslands in the long
term. As a corollary of that, the more visible the edge of the grassland the more care should
be applied to that particular area.
The absolute opposite is the sort of thing shown in the two photos below. There are people
living opposite this, so you can imagine how they feel about the grassland opposite them,
about the cheap-as-possible fence, rubbish not cleared and shrubs that are so high that they
block any view of the grassland. It is counter-productive and it creates enmity now and in the
long term.

Small remnants can be great
There is a patch that we call Bunnings Carpark
Grassland (above the road in the photo
at right). It is about 30 m square and it is
absolutely fantastic. It contains a species that
is endangered in Victoria. The council says this
is the easiest grassland they have to maintain;
there is no weed invasion because there is not
a blade of grass anywhere around it to invade!
This brings me to the potentially great
conservation value of small remnants. It is
a fact that several of the species that exist
in grasslands, such as the Golden Sun Moth
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Synemon plana, do not need much space. You
can easily have a 1 ha site that supports a lot of
Golden Sun Moths and they can have been there
for quite a long time.
Some of our best grasslands are the mini reserves
along railway lines. They have large edge-to-area
ratios, but if the grassland there is sufficiently
dense and rich it tends to resist weed incursions.
The graph (right), by John Morgan, shows that in
a survey of remnant grasslands across Melbourne
there were almost as many species in a given
number of small grassland patches as in the
same number of large grasslands. In other words,
even small remnants help conserve regional
biodiversity.

Edge effects
Edges are important. For example,
houses fronting the street and backing
straight onto grasslands create all sorts
of gloomy dumping opportunities.
The thing to note in this photo of an
edge strip (right), which is as wide as a
road, is that the maintenance is terrible.
The constant mowing is changing the
ecological composition of that patch.
It is really important to think about what
happens at the edge of the grassland,
which is what the enlightened people developing West Belconnen are doing (Adams 2015).
We have all that infrastructure which helps preserve the grassland, like keeping the weeds out,
stopping people from encroaching on the main strips near the fire break, and the decorative
edge plantings. All of those pieces of infrastructure should be outside the reserved area of
grassland. Time and time and time again in Victoria that sort of thing is located within the
reserved area.
The diagrams at right
and on the next page are
examples of plans with
good edges; that is, the
boundary is away from
the grassland so water
is not carrying nutrients
and pollutants into the
grassland. There is also a
planting of grass, usually
the dominant tussock of
the grassland. You can have
a dog, you can walk. The
other thing to notice about
this diagram (right) is the
public open space, which
reduces the pressure on
the grassland. Obviously,
if you have open space
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adjacent to grassland, people are not going to be slow
to use that when they want somewhere to kick a ball.
Adjacent land use can have negative impacts on your
grassland. To allow active recreation, you can create a
buffer area that keeps people out of the grassland. If
you have an industrial area, you can create a buffer area
that screens that industrial area. If you have a core
area that acts as a place with higher ecological values,
then create a part away from that that becomes a place
of destination and creates a decorative entrance, which
then encourages engagement. You can thicken your
buffers if you want to, to further protect the grassland.
The edge of a grassland is the boundary
between two different management
regimes or management cultures. An
example is Malcolm Creek (photo right).
The bush crew, the Council’s dedicated
people who look after the grassland in
general, are also in charge of looking
after the land either side of that path,
but in fact they are not the best people
for it. Along that part where there is
a lot of quite decorative planting, the
Council has found they are wasting the
talents of the bush crew people – who
are best devoted to bush care. It would
be better for the standard gardening
crew to look after that part. This issue is
really a matter of planning the allocation
of human resources rather than being a grassland problem per se.

Case studies and publication
The final version of Start with the Grasslands has a number of case studies in it. It is now up on
the web, at: http://vnpa.org.au/page/publications/reports/start-with-the-grasslands-_--designguidelines-to-support-native-grasslands-in-urban-areas
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Protected Area Networks, why they are important
and what we have learnt in the past 20 years +
Nathan Wong

Trust for Nature, Victoria
Abstract: Protected areas are an important factor in building success into grassland management programs. These
networks are often overlooked in the rush to halt the decline in condition of grasslands, which are often under
imminent threat, across some areas of private land. Since the mid 1990s Trust for Nature,Victoria, in partnership
with the Victorian Department of Environment and Primary Industries and Parks Victoria, has had a targeted
program of increasing these areas in the Victorian Riverina on both public and private land. This talk will discuss
how these gains have been achieved and the tools that are available to build successful Protected Area Networks
which allow for the implementation of adaptive management regimes across landscapes.

This talk addresses the broad scale rather than small remnants. It is true that small remnants
are worth a lot of effort, and when we lose them we tend to feel as if we have lost a part
of ourselves. The same kind of effort and care can also be put into conserving remnants at
landscape scale.
At landscape scales, Trust for Nature works to establish ‘protected areas’. Protected Area
Networks are discussed in the grasslands book Land of Sweeping Plains [published in 2015].
Although Protected Area Networks are sometimes criticised as being just like Conservation
No. 01
Management Networks, that is not so.
Protected areas are public or private lands under various forms of protection. There are
conservation reserves such as National Parks and Nature Conservation Reserves. There
are also areas of private land that are protected by Conservation Covenants. These are
agreements in perpetuity; they protect the natural values of the area. A very important feature
is that a protected area is defined and its boundary or edge can be marked on a map. An
example is the corridor Tony Adams speaks about in this forum, in West Belconnen (Adams,
this proceedings).
The following statements help to clarify the concept of a protected area:
• It is not an area with a fence around it. Putting a fence around it removes a threat; it does
not protect the land and make it a protected area.
• It is not a short-term agreement; such an agreement only removes a threat temporarily.
• It does not involve someone sitting there with a shotgun to make sure no-one walks on it;
that is removing a threat; it is not protecting it.
• It is not a network of people or managers.
• It is not about doing something physically; it is about establishing legal protection.
A protected area is a defined site that can be worked with, and that will be there in the
future. Protected land is secure – though I would argue that some of the reserves in the
ACT are probably not secure because you can put roads through them. It is permanent. It is
manageable. It protects what you do. So if you improve a grassland, put a threatened species
back out there, put up wonderful cues to care and get people engaged with the grassland, as
Adrian Marshall advocated in his presentation (Marshall, this proceedings), that will have a
lasting impact.
We (Trust for Nature,Victoria) find a lot of landholders and other people put a lifetime of
work into restoring a landscape and its function. They are protecting their heritage through
that landscape. However, the work they are putting in to manage that area and make it better
could itself be protected by creating ‘protected areas’.
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In Canada, the Canadian Land Conservancy says that conservation starts with protection. We
need to protect and restore or maintain or manage whatever is in the grasslands. What we
have been doing in Victoria – and I assume it is the same in Canberra and New South Wales
and everywhere else – is a fantastic job of managing, and doing everything we need to do in
restoration. But we have not necessarily put the agreements in place and created the National
Parks and Nature Conservation Reserves that would make sure that we are actually starting
conservation.

Creating protected areas
To go about creating a protected area we first need to come up with a plan. It need not be
complicated. Some of the plans that have been produced for the Northern Plains of Victoria
were composed by a single person at his computer at night-time in the dark. He came to see
us later and talked about them and we said: ‘That’s a fantastic idea; let’s go and actually try to
do this.’ The plan gave us a vision, agreed between the agencies and the authorities and the
people, setting out what we needed to actually do.
Then when someone asked the Department of Primary Industries how they would go about
cropping 2000 acres of grassland to make it ‘better’, the department did not give their usual
response – such as: ‘Well you have to get rid of the biomass first, then you need to put on
some gypsum and probably a bit of superphosphate and get the soil chemistry and everything
right for whatever you want to grow.’ Instead they said: ‘Don’t do it. Go and talk to the
Department of Sustainability and Environment. They will buy it from you.’
This was possible because we had an agreed vision in place. The Department communicated it
so that people understood it.
It is most important to know what tools are available to protect things. Much of that
information is included in a document called Conservation and Protection of Northern Plains
Grasslands: A Strategic Direction (2010). It is also very important, as part of the planning, to
know the characteristics of the asset you are dealing with: that is, the grassland and all the
threatened species in it, as well as the species that are critically endangered and on the edge of
extinction. That is what we are trying to work with.
We have to acknowledge that it is not all good. We have heard today about fragmentation of
grasslands, with one piece here, another piece 100 m away, and the problem is how to manage
them. The ideal answer would be to buy land in between, thus removing the fragmentation
that is the biggest threat to these systems, because for good condition in grasslands there
needs to be physical connectivity. Roads across them can be bad. Having paddocks in between
patches of grassland can be bad, especially for small invertebrates and reptiles that have limited
ranges.

Tools available
Several tools are available to achieve our objectives.
(i) We can buy land. In the past the state and the federal governments had the funds to
give us money, but that is not so now. However, we can purchase land privately because
Trust for Nature,Victoria, has a pool of money that we can use. Likewise the Nature
Conservation Trust in New South Wales, and other Land Trusts, hold money in revolving
funds so they can buy land and resell it after adding covenants and other restrictions on
the title.
(ii) Private landholders can decide to put covenants on their land, either voluntarily or with
incentive payments or assistance through, for example, offsets. A covenant can do more
than just protect native vegetation; it could also be a way of removing threats to the native
vegetation. If I have a covenant on my property, it restricts the number of animals I can
have. It states what the carrying capacity of that land is allowed to be; whether I can have
dogs, or cats; how many chickens I can have on the property. A whole range of different
things can be restricted. On private land, if cats are a threat to your grassland and the
fauna that you want to conserve, covenants can protect them.
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The most important thing, as far as protection and creating protected areas is concerned, is
the Land Title and the conditions listed on it to make sure that area is protected – whether
that land is owned by the Queen or Crown, or whether it is under a conservation covenant
and is listed as being protected.

Some examples
As examples I will outline two of the areas that we have built up within the Northern Plains of
Victoria and how we have gone about that.
One is on the Patho Plains, an area
of northern Victoria, between Echuca
and Terrik Terrik. The Google map
at right (~50 km across) shows the
area (Echuca is approximately halfway along the righthand edge of the
map). None of this was conserved in
1999. Thanks to some funding, Trust
for Nature was able to purchase the
blocks coloured blue, now Terrick
Terrick National Park – that is, the
Davies homestead or Davies home
block – back in the mid-90s. Trust
for Nature decided that rather than
maintain the block ourselves we would transfer it to the Crown on the condition that it
became a National Park. So Terrick Terrick became Victoria’s first grassland National Park;
1300 ha were conserved to protect the grasslands and species such as the Plains-wanderer
Pedionomus torquatus.
Until 2009 the Department of
Sustainability & Environment/
Environment & Primary Industries
ran a program of buying grasslands
to protect them, supported by the
Australian Government. Trust for
Nature gave non-financial assistance
to the program, identifying a number
of remnants which the Department
purchased (additional blue blocks
in the Google map at right). As
a result, over 3000 ha in total
became protected within Nature
Conservation Reserves, which have since been transferred to be part of the Terrick Terrick
National Park.
Trust for Nature also purchased an adjoining property, and a number of landholders put
covenants on other blocks in the area, and a couple of revolving-fund properties were
purchased and then resold with covenants (the green blocks in the 2009 map above). On top
of that, the Department has 5-year bush tender agreements over another ~4000 ha (yellow
blocks in the map above). A considerable area (red blocks on the map) is currently outside
agreements, in private hands, and needs to be protected. We have also identified areas (pale
grey on the map) that are the least disturbed areas in the landscape and therefore have the
potential to create linkages between these systems. Linkages will allow the flora and fauna to
move around the landscape.
There is now a plan for this landscape that sets out the characteristics this place needs to
have and what it needs to look like. Most importantly, the plan lets us know when a paddock
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that is covered in native grass gets planted out. If we know it is reasonable but not fantastic
habitat, we do not agonise over it. But if a paddock is going to have a tonne of gypsum
dropped on it ready for ploughing, we can do something about it. We know the areas we want
to protect. We know what we want to do and how we want to do it to create some of these
bigger-scale landscapes.
The second example is ‘Wanderers
Plain’ south of Swan Hill (photo at
right and top map below). There are
about 5000 ha of wonderful land out
there, and we wanted to protect it.
We knew we could buy; we knew
we could use revolving funds; we
knew the areas where people had
put on covenants; we knew we could
apply all our tools to it at once ...
so we did. And by the time about
three years had elapsed, all the areas
marked in red in the map (below)
were either owned by Trust for
Nature, or under covenant or within the National
Reserve System as public land – that is, Nature
Conservation Reserve. Also two other blocks have
now got covenants on them or a covenant is being
negotiated at the moment.
This means that, within three or four years, we
have gone from having almost nothing protected in
that landscape to now having most of it done.
If you know what you want to protect and you
have the plan in place, you or the Trust can inspire
donors by saying: ‘This is what we want to do,
and we know what it is going to cost.’ I think this
project cost probably about $5 million.

Managing the land
Of course the land has to be well managed. Some of the
land that has been purchased and protected is managed
by Parks Victoria which is currently using grazing to a
large extent, and burning to a smaller extent. On some
of the land owned by the Trust, we are managing it
with burning rather than grazing. Areas that are under
private conservation covenants are being managed with
grazing.
In these grasslands in northern Victoria, we know
what not to do, but we do not know what to do. We
are watching 10,000 ha, observing what is being done by private landholders who have areas
under covenant. We are monitoring and observing what they are doing right and what they
might be doing wrong.
There has been an enormous crash in the Plains-wanderer population. It is on the edge of
extinction now, down to about 200 to 300 birds from more than 5000. The red areas on the
lower map are ideal Plains-wanderer habitat. They are on private land that has been managed
with grazing. Parks land, the green area, is the worst for the Plains-wanderer. We are finding
that much of the public land is densely vegetated. The vegetation on Trust-owned land is a bit
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more dense than would be ideal for Plains-wanderers, and the private land in the background
is maintaining the habitat.
Knowing the situation on the private land and in the privately protected areas we can see that
there is plenty of habitat there for Plains-wanderers, so the species’ collapse is not necessarily
because of the lack of habitat. There is something else going on, and we are going to have to
find out what it is if we want to stop this species from becoming extinct.

Summary
In summary, we are using public purchase, private purchase, revolving funds and covenants
to protect large areas of grassland within agricultural landscapes. Our aim is to establish two
areas of 20,000 ha in both of those landscapes I have used as examples, and we are about halfway there.
To make it happen, you must have:
• willing agency staff (people who are really keen),
• vision, and
• a full toolkit.
Money is not a limiting factor although we often think it is. Money is only limiting if you let
it be. With something on the edge of extinction, lack of money is not an option. If you go
to someone and say: ‘It’s going to cost $10 million to save the Grassland Earless Dragon in
Canberra; that is the only population of it and its almost gone’, I know three or four people
who would be likely to say they would not let that happen. Most importantly, we should spend
money now while it is available from the government.
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Celebrating 25 years of ParkCare and Landcare in the ACT:
reflections and a vision for the future +
Jasmine Foxlee

ACT Parks & Conservation Service
Abstract: Since the establishment of the first ParkCare groups in 1994, the ACT Parks and Conservation Service
(PCS) ParkCare program has grown from 10 to 21 groups that care for reserves across the ACT. In addition to
this are the additional 14 Urban Landcare groups that have formed to improve and enhance Canberra’s urban
open space. Many of these areas encompass our treasured grassy woodland ecosystems. In the 2013–14 period,
ParkCare and Urban Landcare volunteers spent approximately 20,000 hours assisting PCS to manage ACT parks
and reserves.Volunteers participate in this important conservation work for a variety of reasons, and many
commit themselves to the cause well beyond the usual weekend activity. The continual drive by community to
improve the conservation values of our parks and reserves is to be commended. The support of PCS staff for the
volunteer program has varied over time, and various attempts have been made to develop shared objectives and
outcomes for managing our parks and reserves. Reflecting on past achievements in the program gives us hope,
and acknowledging the challenges people have come up against in achieving their goals gives perspective. Twentyfive years is a time to create a space for conversations about the future of ParkCare and Urban Landcare. It is an
opportunity to imagine what the future could look like, and a chance to think creatively about how to improve
existing relationships and inspire a new generation of ParkCarers and Landcarers.

No. 01
I welcome the opportunity at this forum to celebrate the achievements of our volunteers in
the ACT, as we have now had 25 years of ParkCare and Landcare here.
It began in 1989 when there was interest from the community in caring for our bushlands. A
community group was established with about 13 people engaged in weed management. Today
the Parks and Conservation Service (PCS) ParkCare Program is made up of 35 groups with
over 400 volunteers. Those figures are potentially an underestimate of what is really taking
place on the ground when we consider the growing number of urban Landcare groups forming
in local neighbourhoods, as well as other volunteers working ‘across the board’, including the
Friends of Grasslands and Greening Australia and the Catchment Groups.

Photo: Kathy Eyles & Ross Osborne

In mid-October PCS, the Regional Landcare Facilitator Program and the Catchment Groups
hosted a ParkCare and Landcare forum titled ‘Reflect, Explore and Inspire: Celebrating
25 years of ParkCare and Landcare in the ACT’. This forum brought together a diversity
of volunteer groups to talk about the overall land management achievements to date, and
to discuss what aspects of land management require further exploration in the community
context. It was also an opportunity to get inspired about the future and think about what
we want the future to look like. A number
of workshop-based activities were held
and some really stimulating presentations
got people thinking about the issues and
opportunities. Today I am presenting the
preliminary results of that forum (it was just
two weeks ago!), and will focus on the ‘big
picture’ achievements.
With its continuous community participation
the ParkCare program has been a great
success. I really do not know of anything
else like it elsewhere in Australia which has
continued for 25 years! The photo at right
includes Anne I’Ons (with Lillian Burless and
Ruby Tunks-Frawley) who has been involved
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in the program for 25 years, and
there are several other individuals
who have remained committed to the
cause and dedicated their time and
knowledge to ParkCare for longer
than I and many other park staff have
been in our jobs. It is important to
recognise that ParkCare grew as
a grassroots community initiative
that has led to the establishment
of a number of our reserves. This
momentum and passion continues in
the Canberra community today and
people still care for the bush.
In my role as ParkCare and Volunteer
Coordinator I regularly get queries
from people wanting to volunteer.
We have to refuse people who want to start up new groups, because we do not have the
resources to support them. Canberra is an astonishing place; we have had people from New
South Wales ask: ‘What is it that makes it work?’. Essentially, it is you, our community!
The caring for the bush demonstrated by the ParkCare program has also created a really
powerful sense of belonging and connection to our local environment and places. Anyone
who has the opportunity to venture into the patches of reserve where volunteers are
working can see for themselves that the land is being looked after. They can hear and learn
about the intimate knowledge that people have of those areas. Among my photos there is one
of a group with a tarp over their heads in Aranda Bushland (see composite above). It was an
extremely rainy day, and the photo shows that volunteers are truly dedicated to their work –
working rain, hail or shine, and still having fun.
ParkCare groups have brought about a huge transformation of degraded landscapes. I have
heard stories about Hawthorn thickets in Aranda Bushland that took 8–9 months to cut
through, if not more. I have been told of the big clumps of Cotoneaster that used to back
[the suburb] Ainslie, going into the Ainslie Reserve. When I look at those reserves now,
there is no sign of those weeds. It is important to reflect on those times to get a full idea of
the differences that have been made over time. It is just like looking at your own backyard;
you keep on seeing things that need to be done. I think our ParkCarers do that all the time,
because they are so passionate about what it is that they want to do – they constantly want to
make improvements. However, when we look at what has been achieved we can see, as I said
before, that ParkCarers and urban Landcarers have been instrumental in making our reserve
system what it is today.
Individual volunteers and ParkCare groups are also instrumental in raising community
awareness. They are out there engaging with the community, taking guided walks and talking
to schools. In the past, Parks staff ran regular guided walks in Canberra Nature Park, but as
resources for community education have been stretched the ParkCare volunteers have taken
up that challenge and run regular programs. There are also the social and health benefits
that come from volunteering for the environment. People talked about some of these at our
forum two weeks ago, and I think that shows how the program extends beyond the ecological
perspective of having parks and reserves.

Activities
ParkCare activities are very diverse and vary depending on the people involved and the
reserve. The PCS is interested in seeing ParkCare activities align with priority conservation
objectives. The success of the program has largely been measured on the basis of number
of groups, number of volunteers and the number of volunteer hours. We all know that
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program success is so much more than
these, and the development of trust
and relationships is just as important.
However, when I report on the success of
the program it is primarily the statistics
that capture the interest of our managers
and decision makers. The latest 2013–14
figures (at right) reflect the number of
volunteer hours that have been reported
to PCS. At this time there are 14 groups
working in the Canberra Nature Park
areas, north and south. The interest in
urban Landcare groups is expanding quite
exponentially, with requests to establish
around five new groups in the last six
months.
Weed control is the main activity for all the ParkCare groups, and those of you who have been
out doing weed control in some of those reserves will know it is ‘hard yakka’. This 45% figure
(graph above) represents about 7000 hours-worth of weed control and rehabilitation work.
Landcare also involves planting trees; in the early years of the program reporting was not
based on the number of hours worked but rather the number of trees planted.
Improving woodland ecosystems is a really important aspect of ParkCare, but the groups
also recognise grassland ecosystems. The rehabilitation figure above is not just from planting
trees; it is also to do with grasslands and their associated flora. Looking across the graph it
is clear that our groups are involved with almost everything relating to reserve management,
and would be involved even more if we had the capacity to support them. The PCS team is
not short of ideas on improving our reserves and neither are the ParkCare groups. Indeed,
ParkCare groups are often the first to take action in these areas.
The maps (next page) show the areas with Yellow Box – Blakely’s Red Gum grassy woodlands,
both ACT listed (purple) and listed under the Commonwealth EPBC Act (hatched) within
Canberra Nature Park (brown). In the north (top map) there are volunteer groups operating
at Mulligans Flat, Mount Majura and Mount Ainslie and in the Belconnen Hills including The
Pinnacle, Aranda Bushland, Bruce Ridge and Mount Painter. What this map does not show is
that our urban landcarers are continually working in those small pockets of grassland in North
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Belconnen. The other map shows
the situation in the south, and a
number of volunteer groups are
working across grassy woodland
environments in the reserves there
as well.

Outcomes of the ParkCare
and Landcare forum two
weeks ago
The ParkCare and Landcare forum
this month was an opportunity
for collective thinking about
challenges and opportunities: for
learning, adapting and finding new
perspectives. It brought together
Park services staff as well as
community members. The list
(below right and next page) shows
the main ideas that were put
forward as a result of that forum.
They have not yet been written up
and we have not decided how to
set about achieving them. This list
is just for your interest, to see what
people are keen to pursue.
A very popular idea was the
need to look at landscapes a
little bit differently and to bring
in Indigenous perspectives
on managing the land and in
collaborative research. That is
already beginning to happen in
relation to fire, but a lot more
could be done.
Another well-supported idea was the
promotion of community involvement and
education. This is regularly mentioned by
our volunteers, and it is important to start
some succession planning: who is going to be
in the groups in the future? and how should
the programs be diversified to cater for new
interests and for recreational users? An
example is the Friends of Bruce Ridge which
is a group of mountain bikers who both
maintain challenging tracks for bike users and
close other tracks to maintain the reserve’s
conservation values.
There was also discussion about the
alignment of environmental management
goals, plans and strategies. To me, that
remains our biggest challenge, as it has been
for many years. I think we are getting better

Challenges/opportunities/ideas
1. Incorporate Aboriginal perspectives:
• Question/revisit goals and objectives for landscape
rehabilitation.
• Review aims and methods of grassland and
woodland conservation including use of fire.
• Undertake research and apply best practice.
2. Promote community involvement and education:
• Advertise ParkCare and Landcare history and
achievements.
• Diversify programs.
• Embrace all recreational users.
3. Alignment of environmental management goals,
plans, strategies and works:
• Improved cooperative planning, monitoring and
communication.
...continues next page
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at it, particularly monitoring and incorporating
the knowledge held by our volunteers
through the monitoring that they are already
undertaking, and including that in management
decisions. Connectivity was also a key area
of discussion. The list shows that there was
interest in the impacts of climate change on
reserves. Enhancing networking opportunities
helps generate ideas, and having more forums
where individuals can feel inspired, should
continue so we can all work towards an agreed
vision and goal.
You will be able to find out more by talking
with community volunteer colleagues, and by
watching and listening to the video at https://
www.youtube.com/watch?v=tKgE0V3ZhW4/.
Dr Jasmine Foxlee is the ParkCare and
Volunteer Coordinator for the ACT Parks and
Conservation Service. She has worked in a
variety of community engagement and visitor
management positions in parks and reserves
throughout Australia. She has also undertaken a
PhD which documented the social significance
of visitors souveniring and returning rocks at
Uluru-Kata Tjuta National Park.

Challenges/opportunities/ideas
continued from box on previous page

4. Actively promote ecological connectivity across
urban, fringe and reserve zones:
• Encourage native street trees and park plantings.
• Select species specific for sites.
• Save dead trees.
• Produce guidelines and publications to assist.
5. Climate change:
• Rethink what climate change means to the ACT
environment and to the ParkCare and Landcare
programs.
• Monitor changes by keeping good records of local
areas.
• Be responsive to climate change.
6. Enhanced networking:
• ‘ParkCare central’ – a central web portal that
includes information about the programs
and reporting functions, and that facilitates
networking and youth engagement.
• Share expertise across groups.
• Specialised meetings and access to up-to-date
research.
7. Junior and youth programs – ‘plant the seed early’:
• Coordinated education and in-school programs
(e.g. Junior ParkCare and rangers in schools).
• Recruitment activities focused on youth.

+

This record of the talk given at the forum has been checked by the presenter, but not peer-reviewed.
To find out more, contact the presenter, via their institution or by email to: info@fog.org.au/.
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African Lovegrass and endangered grassy ecosystems on private land
– trends and risks +
Josh Dorrough

Natural Regeneration Australia
Abstract: There is a trade-off between maintenance of grassland diversity and increasing agricultural production.
Yet traditional livestock production systems face on-going declining terms of trade which place increasing
pressure on farmers to intensify production. Alternative approaches focus on the value of native grasslands as
low input systems, and concentrate on lowering costs of production and lifting profitability rather than increasing
production. In these low-input systems, diverse native grasslands can be an important asset – it may be the
very diversity of the grasslands that provides the benefits essential to lowering costs of production. However,
invasion by unpalatable perennial grass weeds, in particular African Lovegrass, presents a significant risk both to
the conservation values of a grassland and the potential for the grassland to contribute as a profitable low input
component of a livestock enterprise.
Information from interviews, field research and economic analyses is combined to examine patterns of invasion,
management response, and impacts of African Lovegrass on native grassy ecosystems and farm profitability.
Results suggest that although good quality grassy ecosystems are more resilient to invasion, the economic benefits
of control in these situations are lower than elsewhere and so producers are less likely to control Lovegrass in
these situations. Invasion in these circumstances is, however, devastating to plant diversity and leads to significant
reductions in potential livestock carrying capacity. The benefits of native grasslands as low-input production
systems is effectively negated by the massive impact of African Lovegrass invasion, and many potential methods
of control require higher inputs that can further threaten grassland diversity. Options for management of native
No. 01in the face of perennial grass weed invasion are discussed.
grasslands

The talk I am going to present today differs quite bit from the abstract above. When I started
to put the talk together, I realised there were a few broader things I wanted to talk about,
so I am going to cover a few broad issues that are on my mind first and then start talking
about African Lovegrass. I hope this talk will complement the paper just presented by Shaun
McKiernan (see McKiernan & Gill submitted; not this proceedings).
This painting (right) by
Robert Hoddle (c. 1823)
called Ginninginderry Plains,
New South Wales I find
captivating because it hints
at the dynamic nature of
grasslands. We often think
about the year to year or
seasonal variation in plant
community dynamics – we
note that certain weeds come
up this year, and certain things
flower that year. But for me the dynamics hinted at in this painting occur at a broader scale:
these grasslands are sitting in a very large landscape and in a very dynamic landscape.
You can see there are areas that are open grasslands; there is also some quite closed
woodland; there are scattered trees; and what looks like regenerating trees around an
isolated, individual tree out there. The spatial patterns of these grasslands and woodlands
are not necessarily consistent across that landscape – rather it suggests a ‘shifting mosaic’ (as
ecologists call it); the grasslands and the woodlands are not static, sitting there fixed in the
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landscape; it suggests a landscape that is not rigid but rather one that is moving, and constantly
changing.
The other thing I love about this landscape is that it is very clear that this is a cultural
landscape, a spiritual landscape. It is not just a landscape that has been formed by
environmental variables. People are a key part of this landscape. I think recognising that is one
of our big challenges today. In their presentations at this forum, Jasmine Foxlee and Shaun
McKiernan have really highlighted the fact that grasslands are cultural landscapes. We need to
take that into account if we want to succeed at all in managing these and their dynamic nature.
One factor affecting the long-term and broad
dynamic nature of our grassy landscapes is climate
and therefore CO2. We know CO2 levels are going
up, and have been up and down for a millennium;
that during the last glacial period CO2 levels were
half what they are now and that tree growth and
hence rates of tree invasion into grasslands were
much reduced. William Bond, in Africa (Bond &
Midgley 2012), has been investigating the role of
CO2 in Acacia karoo trees invading savannas (photo
at right). Under glacial-period CO2 levels, rates
of growth were substantially reduced (see roots
at the lefthand side of the inset photo), while at
450 parts per million the root growth would be like
those on the righthand side of the inset. I think it
is important to imagine how changing CO2 has affected rates of tree invasion into grasslands,
and how continuing and future CO2 and climate change will be important factors to consider
when we are dealing with a dynamic landscape.
Turning now to south-eastern NSW (map, right)
and the Towamba Valley, a small valley just adjacent
to the Bega Valley. Our traditional understanding of
these coastal valleys is that they were cleared soon
after European settlement. Down to the south-east
there was a major port (Eden), and in this valley
there was dairy, beef and sheep production. To
the West is the Monaro Tablelands and the Valley
was a major transport route for goods out of the
Monaro. The more we know about this landscape
the more it becomes clear that rather than being
cleared following European settlement, this valley was actually a culturally managed grassland
and had been a major pathway for people for thousands of years. A lovely sketch by Oswald
Brierly (1842) An Exploring Breakfast (see McKenna 2002, p. iv), sketched on a journey up the
Towamba Valley while working with Ben Boyd,
illustrates that this pathway was not through wet
forest, which is what you might imagine in this
coastal hinterland. Rather this was a landscape that
had open grassland among woodland and forests.
There were Fig trees on the sides of the hills,
but also Banksias and, importantly, lots of open
grasslands scattered amongst it.
The photo at right shows that same landscape
today, and now we have this other cultural overlay
comprising European settlement and European
management, and that is another important overlay
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on top of the grasslands that co-exist in here. We have a diversity of land tenures, many exotic
European plant species, and they are all part of the landscape and the grassland mosaic. To me
it seems one of our biggest challenges in managing grasslands in the future is coming to terms
with the past, and working out how to move forward while being aware of the important roles
people play but also that these landscapes and the grasslands within them are highly dynamic.
Many grasslands occur in landscapes like
this, where they occur as a mosaic within
a primarily agricultural setting. One really
significant challenge is that there is a very
strong trade-off between agricultural
production and maintaining diversity in
these landscapes.
The graphs at right, from the Towamba
Valley, show the number of native species in
relation to concentrations of soil phosphate
(top left), soil sulphur (top right) and
soil nitrate (bottom left) and the ratio of
carbon to nitrogen (bottom right). Data
from all over southern Australia give similar
and often much more dramatic results.
Consistently, we see that the highest
diversity of grassland plant species
occurs where the nutrient levels
are lowest in those landscapes.
Nutrients enable landholders to
lift their agricultural production.
Fertilised pastures can carry
more livestock, but adding
fertilisers changes the pasture
composition, to the detriment of
native grassland plant species. As
an example, look at the diagram
at right, from work of Dr Sue
McIntyre and I, summarising a
large number of studies in southeastern Australia (Dorrough et
al. unpublished). Native plant
species are more likely to persist
in low nutrient or unfertilised
soils, and exotic species are more abundant in nutrient enriched pastures. It is a pretty clear
picture. You intensify production through fertilisers and you lose most of the diversity in these
grasslands.
Landholders are operating in a very dynamic context – there is uncertainty about the
continued availability of phosphorus and other fertilisers, climatic uncertainty, as well
as declining terms of trade. Alternative approaches are being tried. Charlie Massy (this
proceedings) has outlined an alternative approach that focuses on trying to reduce costs of
production and to lift profitability, rather than increasing production itself.
These types of approaches place far more value in native pastures, in particular the
importance of plant diversity from a production, animal health and livestock husbandry
perspective. A common theme among many low input producers however is that it is not
important whether this diversity is of native or exotic species – it is about the importance
of species diversity per se (see example quotes, next page). This something that we, as
conservation managers and ecologists, probably have to come to terms with: these grasslands
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are dynamic and new species are coming in
all the time and we are just going to have to
accept that exotic species are now part of
these ecosystems.
However, there are some invading species
that have disproportionate impacts on the
ecosystem and can reduce biodiversity
values and disrupt production as well. One
such species in south-east NSW is African
Lovegrass (Eragrostis curvula). This grass can
prevent landholders achieving low-input
production systems based on high plant
diversity in their pastures. African Lovegrass
strongly affects the land’s carrying capacity
for livestock but the impact from a production perspective is not just about the number
of livestock a landholder can carry. African Lovegrass also restricts the movement of
sheep and cattle through pastures; it increases wear and tear on machinery; hides hazards
and increases fire risk; and simply increases the time taken for many simple jobs such as
mustering livestock and fencing.
The impact of Lovegrass
on plant biodiversity is also
significant. In low fertility soils
native pasture plant diversity is
highest but only when there is
least African Lovegrass. There
is a strong drop in number
of native plant species as
Lovegrass density increases.
These graphs (right) show the
number of native plant species
across a 900 m2 (30 m x 30 m)
plot. At small scale, say a plot
about 1 m x 1 m, which might
normally have 15 species
without Lovegrass, diversity
can decline to one or two species co-occurring in dense Lovegrass. So the impact on plant
diversity is significant, as it is on production.
We interviewed 15 landholders who have been managing Lovegrass for anywhere from
20 to 50 years. One of the consistent observations across these interviews was that
pastures that have Kikuyu grass (Cenchrus clandestinus) tend to resist invasion by Lovegrass.
But Kikuyu pastures need fairly high soil fertility and once you get to the fertility levels
necessary for Kikuyu to dominate you have lost most of your native plant diversity. People
interviewed by Shaun McKiernan (see McKiernan & Gill submitted) spoke of uncertainty
in managing Kikuyu in a variable uncertain climate. In our work, we have interviewed
a number of landholders who have said that Kikuyu is not an ideal pasture – the feed
production during drought and winter is poor – but it is better than African Lovegrass, and
while neither is ideal they will live with Kikuyu.
While the desire to move to a Kikuyu-based pasture is quite strong amongst most
landholders, there are other low input approaches for restricting Lovegrass. Landholders
we interviewed mentioned tree canopies and Kangaroo Grass (Themeda triandra), among
other factors they associate with little Lovegrass or a slower rate of invasion by Lovegrass
(Table 1, next page). Managing Kangaroo Grass and Lovegrass pastures is challenging,
however, because the Lovegrass is extremely unpalatable and the Kangaroo Grass is
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selectively grazed, providing African Lovegrass with a
competitive advantage. It is a considerable challenge to
get the grazing management right to give the Kangaroo
Grass a greater competitive advantage. Also while the
rate of invasion by Lovegrass is slower in Kangaroo Grass
pastures, the native pasture has only a low carryingcapacity (relative to a Kikuyu paddock for instance)
and the profitability of a paddock is questionable once
Lovegrass starts to invade.

Table 1. Factors mentioned by producers
in interviews as being often associated with
zero ALG or a slower rate of ALG invasion

Under tree canopies, as our ecological work has shown,
there is a much lower likelihood of Lovegrass being
present (box plots, below right). One solution might be to
put many of the less profitable
native pastures under forest.
However, in the Bega Valley
the open, grassy woodland has
been listed as an Endangered
Ecological Community and so
while we tend to get more
native plant species under tree
canopies, planting sufficient
trees across that landscape
to manage African Lovegrass
would have huge impacts on the
landscape and would change the
landscape character. How would
people feel about this change?
This may still be a debate we
need to have for this landscape.

In summary
The problem of Lovegrass invasion encapsulates several of the challenges of managing
grasslands.
First, grasslands are dynamic and occur in a landscape that is always changing. In grasslands
we often focus on the beauty of the small; small is beautiful, but when we focus on those
small elements we can lose the beauty of the whole landscape and particularly that sense of
timelessness in grasslands and the understanding that they are dynamic.
Second, where is the spiritual in grassland management? This is something that really seems
to be lacking. I felt that Jasmine Foxlee’s presentation (this proceedings) started to highlight
some of that – the connection that people have to land, earth and water – which is verging on
the spiritual.
Third, yes we have massive challenges in landscape management, but it is important to
embrace that complexity and that diversity in the landscape.
We are fortunate to have a diversity of managers working on the ground: a diversity of both
people and ideas. But when we take a particular approach to management that is focused on
conservation, we have potential to lose a lot of that diversity and complexity of the landscape.
In my opinion it would be terrible to lose that.
I really feel that grasslands – most of almost all ecosystems in Australia – are crying out for
a different approach: something that is not about conservation. Conservation was our focus
in the 20th century. Let us move past being conservationists, trying to keep things as they
were in 1788 and earlier. We have a new landscape now. It is a dynamic landscape and it has
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massive challenges. I think we need a new ethic, a new idea, a new philosophy that embraces
complexity and that thinks about landscapes in a much more dynamic and cultural way.
Today I have presented part of my personal journey: learning that we have to embrace the past
to deal with it. I think grasslands in south-eastern Australia demand reconciliation and until
we have reconciliation we cannot reach the spiritual aspects of grassands. For 40,000 years
humans have had spiritual connection with this landscape and I do not see how nowadays we
can avoid going back to the past to move forward with the management challenges of today.
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Lessons learnt by Friends of Grasslands +
Geoff Robertson

Friends of Grasslands Inc.

Abstract: Friends of Grasslands (FOG) was formed 20 years ago to support natural temperate grasslands and,
later and more broadly, natural temperate grassy ecosystems. It is celebrating its 20th birthday by writing its
history, tracing its formation and the context in which it continues to exist. FOG is primarily an advocacy group
encouraging its members, landowners and land managers, government and decision makers and the broader
community to understand the importance of grassy ecosystems and their flora and fauna, what is needed to
protect, conserve, manage and restore grasslands, and how that can be achieved. The history will describe how
FOG communicates, educates (through major and mini workshops, field trips and presentations), performs its onground work (restoring grasslands and teaching skills), lobbies, and partners with friends and sometimes unlikely
allies to achieve its objectives. FOG has paid particular attention to its governance structures and member
training. The history will conclude by summarising lessons learnt and their implications for the future.

Friends of Grasslands was formed
20 years ago to support Natural
Temperate Grasslands and,
No. 01
later and more broadly, natural
temperate grassy ecosystems. It
is celebrating its 20th birthday by
writing its history. This is not an
easy task as we have found that
trying to compact 20 years of
experience into a small volume is
a very difficult exercise.
This presentation draws out some
of the themes that come through that history, with the hope of stimulating our collective
thinking:
• FOG has been a collective effort and has had an impressive performance,
• how FOG arose and what sustains it,
• the guiding role of science and adaptive management,
• the tools and resources that are an important part of the success story,
• the values that guide us, and
• how we can unlock our potential.
The photo above is a favourite, a snapshot of one of our many working bees at Old Cooma
Common Grassland Reserve.

An impressive performance
The table on the next page sums up FOG’s performance. It shows FOG’s various activities
and for each category the number of events (such as conferences, field trips, working bees),
the number of participants, the number of volunteer hours and the estimated value of such
activities. To summarise, the table shows that in its first 20 years FOG organised 857 events,
at which 7310 people attended, involving almost 67,000 hours and valued at almost $2 million.
A truly impressive performance.
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Why are we here?
The history will survey the reasons why FOG came into being and what its objectives were.
As Sarah Sharp mentioned in her presentation (this proceedings) there was a strong focus on
grasslands in the early 1990s.
Scientific and conservation interest in grasslands was
building momentum especially in Canberra and Victoria
by the early 1990s. Important players were the National
Parks Association, World Wide Fund for Nature and
several researchers. In Canberra, the Conservation
Council held a grassland workshop in 1991.The
Commonwealth funded the ACT Region Grassland
Recovery Team which employed Sarah Sharp. It also
funded other grassland initiatives. A second Canberra
Grassland Conference was held in 1993. The Recovery
Team and Society for Growing Australian Plants
conceived FOG, and FOG was launched in November
1994. FOG had a remarkable first president Edwina
Barton (photo at right) and committee and supporters.
In that first year, it started as it would continue: lobbying,
newsletter, on-ground work, field trips and workshops.
When FOG faltered in late 1997, many rallied around
and the framework established then has existed since.

Science and adaptive management
During its short history, FOG has witnessed a
tremendous increase in understanding the science
surrounding grassy ecosystems and how to manage
these important remnants, best summed up in the term
‘adaptive management’.
Important developments have been: the mapping of
grasslands (showing their extent in 1788 and now), using
science to obtain better urban planning development and
conservation outcomes; improving the understanding
of the synergies between production and conservation;
successfully including community enthusiasts and
landholders in grassland management (the photo here
is an example of FOG’s monitoring work at ‘Scottsdale’,
near Bredbo NSW); ongoing vegetation, plant and fauna
research and building up inventories of information; the
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strengthening of advocacy through including evidence-based science; increasing knowledge of
the horticulture of local indigenous grasses and forbs and the increasing practice of growing
them in home gardens; greatly increased knowledge of weeding and grassland management;
the initiation of bold steps in grassland restoration ecology and monitoring (as I read many
years ago, ‘a true understanding of grasslands and their functionality is gained by restoring
them’); captive breeding and release programs of grassland plants and animals; adoption of
traditional land management practices; and citizen science. Each of these issues has been the
subject of numerous conferences and workshops.

Tools and resources
FOG has many tools and resources to draw upon, including communication, education, onground work, advocacy, networking, governance and finance.
Communication
There are a number of communication channels through
which FOG operates. Much of the communication is one-toone and in a group setting. The newsletter to members is an
important way to tell success stories, thank and recognise
people, inform readers of scientific and management
developments, build communities, recruit members,
clarify messages, explore ideas, and record FOG history.
Not infrequently FOG appears in public media, especially
newsprint and radio, as well as newsletters of other groups,
to spread key messages and engage the broader community.
The FOG website gets an incredible number of hits and many
people find it useful. FOG also gets numerous inquiries from
researchers and helps them on their way. The book Grassland
Flora, which FOG promotes, is a key tool in FOG’s work, and
to date many thousands of copies have been sold. It is one
of many publications and brochures that FOG has produced
and/or distributed. The photo here shows the fourth
newsletter produced.
Education
FOG held five major conferences in its early days, but
abandoned this medium when many other groups entered
the field. However, it continued small workshops and has
held 46 in its first 20 years. These have aimed to reach out
to the community, explore new knowledge and ideas, or to
provide training and skills. They have covered every aspect
of FOG’s interests and efforts. Apart from more formal
workshops, FOG has organised many presentations (winter
slide afternoons have proved popular) or given presentations
at conferences, workshops or special events organised by
other groups. All this has imparted knowledge and helped to
build the grassy community.
Education also takes place through field trips. These have
been an excellent and mutual way to learn about the reality
of grasslands, grassland management and Indigenous and
farming practices. Visits to members’ properties and places
of interest have greatly increased members’ knowledge and
ability to manage important remnants.
The photo here shows the proceedings of FOG’s first
conference.

Robertson: Lessons learnt by Friends of Grasslands

3

‘Grass half full or grass half empty? Valuing native grassy landscapes’

Friends of Grasslands’ forum 30 October – 1 November 2014

Friends of Grasslands Inc. (www.fog.org.au) supporting native grassy landscapes

On-ground work
One important lesson that has been learnt is that our
grasslands and woodlands if left unmanaged deteriorate
quickly and hence they need intensive management if
we are to conserve them. Hence our on-ground work
primarily focuses on conserving and restoring our grassy
ecosystems. However, it offers many more benefits: it
validates FOG (puts its hands where its mouth is) and
allows it to learn the reality of grassland conservation;
provides an invaluable way to learn skills; facilitates
productive citizen science (e.g. FOG’s Golden Sun Moth
surveys, reptile surveys and Scottsdale monitoring);
shows stakeholders and the community what needs to
be done; and is creating copycats.
The photo here shows volunteers using spray equipment
at Old Cooma Common.
Advocacy (lobbying)
FOG primarily is an advocacy group and everything it
does has an element of campaigning or advocacy. An
important value in FOG’s constitution is respect for
the values of others and hence in its advocacy work it
is non-confrontational. This can often be achieved by
focusing on the scientific evidence. Martin Luther King’s
saying ‘Tough minded, tender hearted’ is a theme of
FOG’s work.
FOG has always had an advocacy officer, although often
this was an informal role. Today it has an advocacy group
which focuses on formal submissions – well over 300
submissions have been submitted in the first 20 years.
FOG is also often sounded out, asked for advice
informally, and invited to sit on committees. Within
FOG and its networks there is a rich and informed
source of knowledge. Workshops are often held to
work out objectives and strategies. From time to
time FOG has run hard campaigns, such as at Conder
and East O’Malley. The photo (right) shows the ACT
Government’s Action Plan No. 1. FOG made important
contributions to its development and to most of the
subsequent Actions Plans.
Networking
FOG is one of many groups involved in supporting
grassy ecosystems. Partly FOG may take some credit for
this situation. A key element of its approach has been to
seek partners and to influence and learn from others, or
to pool or gain resources. This forum is clear evidence
of our networking.
The photo (right) show shows on-ground work at
Stirling Park, ACT. What it does not demonstrate is that
this project is successful as a result of highly successful
networking.

Robertson: Lessons learnt by Friends of Grasslands

4

‘Grass half full or grass half empty? Valuing native grassy landscapes’
Friends of Grasslands’ forum 30 October – 1 November 2014
Friends of Grasslands Inc. (www.fog.org.au) supporting native grassy landscapes

Governance and finance
One reason for FOG’s success is the effort it has put into developing its governance and
financial structures. Governance and finance are the foundation of any organisation but if not
well designed and attended to will lead to destruction. Too often the importance of good
governance is underestimated. Without going into its intricacies, I would recommend reading
Book of the Board (Fishel 2014).

Volunteers
We live in a world in which the work of volunteers is becoming better recognised. Large
numbers of adult Australians undertake voluntary work. In fact in any one year something like
6000 people in Canberra undertake voluntary work on the environment. Volunteers are the
chief source of philanthropy, giving their time, resources and money to environmental causes.
We should continue to focus on assisting people to become volunteers, to understand their
values and goals, and to build up their skills and resources.
Volunteering is a social obligation. We are all busy with life, kids, jobs and so on, but everyone
has a responsibility to our society, particularly as governments are providing less and less.
Unless we all pitch in to help, restoration and good grassland management will not happen.
Volunteering is also a way to self-realisation because through community groups one can be
trained and gain self- and social-respect.

Values and unlocking our potential
We value grasslands and grassy ecosystems, but I think we share many deep values and we
need to explore these a little. I would suggest that we share a passion for science which is
about understanding nature so that we can live successfully within it. We likely share values
about economic wellbeing. Every day we hear about economic growth and I think economic
growth is a fantastic goal. We need to raise the wellbeing of every citizen of the world.
However, economic growth that destroys the planet is unacceptable. Economic growth can
take many positive forms. With careful thought, we should be able to create a future in
which the climate, natural ecological function, and rare and even extinct species are restored.
We should be able to bring back our landscapes to something like the past landscapes that
Josh Dorrough showed us in his presentation (this proceedings), while allowing for suitable
agricultural and urban development within that context.
These values are not inconsistent with the values of our First Australians. In fact their values
have much to teach us about the environment and the use of resources, land management and
being part of a community.

Lessons learnt and the future
We have been fortunate to live through the last 20 years and to have shared the learning
experience. We have acquired much knowledge and many skills. Now we have a new
opportunity to move forward. What we do now will create our future.

Further reading
Dorrough J. (2015) African Lovegrass and endangered grassy ecosystems on private land – trends
and risks. In: Grass half full or grass half empty? Valuing native grassy landscapes. Proceedings of the
Friends of Grasslands 20th anniversary forum, 30 October – 1 November 2014, Canberra, Australia.
Eds: A. Milligan & H. Horton. Friends of Grasslands Inc.
Fishel D. (2014) The Book of the Board: Effective Governance for Non-profit Organisations. 3rd edition.The
Federation Press. ISBN 9781862879577
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Sharp S. (2015) What has changed in twenty years of grassy landscape conservation? In: Grass half full
or grass half empty? Valuing native grassy landscapes. Proceedings of the Friends of Grasslands 20th
anniversary forum, 30 October – 1 November 2014, Canberra, Australia. Eds: A. Milligan & H. Horton.
Friends of Grasslands Inc.

Geoff Robertson is a former economic and social statistician who with his partner owns
‘Garuwanga’ which they manage for conservation. Geoff has been active in many conservation
groups in the Canberra region and is a former president of Friends of Grasslands, the
Conservation Council and Kosciuszko to Coast. He has focused his energies on learning about
grassy ecosystems and has played a key advocacy and organising role.

+

This record of the talk given at the forum has been checked by the presenter, but not peer-reviewed.
To find out more, contact the presenter, via their institution or by email to: info@fog.org.au/.
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Horses for courses: restoring grassland diversity on public and private land in
the ACT and surrounds: lessons learnt over a seven-year journey +
Graham Fifield

Greening Australia Capital Region
Abstract: Over the last seven years Greening Australia in the Capital Region has broadened its focus from native
trees and shrubs to include grasslands and the grassy component of grassy woodlands. We have partnered in
many restoration projects across a range of land tenures including landfills, quarries, reserves, airports, travelling
stock routes and paddocks. While adopting many of the techniques pioneered by our colleagues in the Grassy
Groundcover Research Project (GGRP) in Victoria, we have also faced a suite of somewhat unique challenges
in our local environment and situation. As a result, new seed production areas, nursery techniques and seeding
machines have been developed, trialled and refined. The level of intervention and techniques applied to each
site are dictated by the site condition, management funds available and long-term goals. From intensive nutrient
reduction techniques through to hand-planting, the suite of tools in our grassland restoration tool kit is discussed.

Greening Australia is a national organisation, and this talk is about the local part of it in the
ACT region, including my personal experience and that of my colleagues.
Our work with grasslands is a team effort and it is new to us. I spent the first two or three
years of my career as ‘the tree guy’: I would go onto farms and grow trees. Now the whole
organisation is moving to restoring grasslands and the grassy components of woodlands, and
No. 01
this move has been a seven-year journey not only for me but also the organisation as a whole.
This photo (right) shows the beginning of the
journey. It is a plot that has been mown. Is it
grassland? Is it native pasture? Is it exotic? We
did not really know. It was a plot of grass that
had recently been cut. We had little idea how it
would react with the addition of water, or sun,
or anything else.
About 20–30 m away (photo below) is a very
similar landscape. Here we can see very tall
grass on the left, very tall grass on the right and
a strip right down the middle. According to
Alison Rowell who had been monitoring this
site for several years, the strips to left and right
are native pasture and the strip in the middle
is Natural Temperate Grassland. It has a thinner
cover of native grasses and an abundance of
wildflowers.
The question is: why is there this strip of Natural
Temperate Grassland right through the middle of
this native pasture? This was where we started
on our journey of coming to grips with soil
fertility. What happens beneath the ground really
drives what happens on top of the ground. In this
case, that narrow strip was an old roadway; it had
been graded using a road grader, the top soil had
been removed and the incredibly low fertility was
favouring the wildflowers over the grass growth.
We have now adopted the phrase: ‘Bulldozing for
biodiversity’. I wonder if it will catch on?
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One of the first things that I wanted to do was to
come to grips with soil fertility and its role in driving
vegetation structure. Using Alison’s map of vegetation
classes across the site, I took a series of soil cores, sent
them off to be analysed and then tried to see if there
was a link between soil fertility and grassland condition.
As it turned out, there is a beautiful link between
soil nitrogen and which species are growing. Where
the nitrate rating was 4–7 mg/kg, we had an exotic
pasture (diagram, right). In the middle zone, where
nitrate measured 3.4 mg/kg or so, there was ‘native
pasture’ dominated by native grasses. It has a couple
of common forbs, but no spectacular diversity. Where
the soil nitrate concentration was 0–2 mg/kg, we found
a fantastic wildflower diversity. For scientists such as
Josh Dorrough and Sue McIntyre, this is nothing new. They have written papers and produced
beautiful graphics depicting this situation. However, for us to see it for ourselves was really
valuable. We learnt our first lesson – that soil fertility matters, and a soil test could prevent
many costly mistakes. Soil testing for fertility is now a fundamental part of our grasslands
restoration toolkit and it is usually the first thing we do.
At our low fertility sites, increasing the
diversity of species has been relatively
straightforward (photos, right). We
have modified our tree seeder by taking
the disc off the front. Fluffy seeds now
are mixed with sand in one of the seed
boxes. Lily seed and other larger seeds go
through the seed box that is usually used
for Acacia seed. We have used this seeder
for single runs in Golden Sun Moth and
Grassland Earless Dragon habitat, where
we had very strict instruction not to disc
soil out of the way. To start with it was
trial and error, doing a single row and
then revisiting the engineers for a couple of modifications, then another row, and so on – we
had no idea if this was going to work. Six months later, we were down on our hands and
knees, an inch from the ground, looking. ... Little lilies were popping up! Little daisies were
popping up! All sorts of things were emerging! I was very excited.
One of the criticisms made about sowing strips of grassland is that they are strips; they are
linear. However, within two or three years with the right conditions on these low fertility sites,
the plants are now self-seeding and
are essentially naturalised. There
is a little bit of a line down the
middle but there is recruitment
on either side of that and we will
see more recruitment like that in
5–10 years.
These low fertility sites are
also suitable for tube stock or
transplants of already grown
plants. The photos at right show a
trial planting of mature plants of
Lepidium, a threatened species. We
used tubestock to understand if we
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have created the necessary conditions for these mature plants to naturalise and set their own
seed. The lower photos of the set (previous page) show that the trial seems to have worked
reasonably well. It is a fairly laborious method, but if you have passionate volunteers or willing
staff then it can succeed.
We are also working with low fertility
sites at some of the local landfills and
quarries. In the photos here (right) the
site is a landfill, full of ACT waste. It had
been capped with clay and the managers
wanted it sown to native species. They
saw benefits in terms of lower weed
management problems in the long run.
Trees and shrubs would crack the clay and
introduce other problems. This has been
a really good exercise, taking our seeding
practice up to the next scale. Many rural
tips are now due for closure having been downsized into waste transfer stations, and we are
having discussions with a number of local councils about restoring these sites with native
grasses and native wildflowers. Restored landfill sites will be used by the community. There is
a feeling of ownership with these sites, and I think including the wildflowers will enhance that.
I hope that instead of a landfill we shall have a thriving grassland system here that is attractive
to look at, along with a sense of ownership.

High and moderate fertility sites
In high fertility sites, there can be
1.5 m-high growth of Fescue and
various other exotic pasture grasses
(composite image at right). At far
right is an African Lovegrass + thistle
combination. From Greening Australia
experience in Victoria we have learnt
that if we use a grader to scrape off
the topsoil to create the right soil
conditions and then sow native species
into that, in a relatively short period of
time – say 4–5 months – there will be
germination of Wallaby Grass and some
Kangaroo Grass, some native Plantains starting to
flower, some Yam Daisies, some Bluebells (photo
immediately right). By 12 months’ time this high
fertility weedy mess will become an absolute
showpiece.
Between the two extremes there is moderate
fertility soil which we often call native pasture
(top images next page). It has a backbone of
native species without the diversity. In one of our
projects we are trying to increase the grassland
quality in these moderate sites. In wet conditions
these sites can grow a lot of grass, and the normal
management regime is to slash it without removal. That creates a very thick layer of thatch
and dead material, up to several inches thick, which largely suppresses the germination of
grassland forbs, lilies and other species. Our second lesson has been that this biomass must be
managed.
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To create conditions suitable for
interesting species we need to get rid
of that litter layer (left photo of pair at
right), and to do that we have brought in
a commercial de-thatching unit which rips
up the thatch and brings it to the surface
of the pasture. To remove that altogether
we have tried several methods. Initially
we just sucked it up in a mower, and from
one 20 m x 20 m plot we collected an
enormous trailer load – a vast volume – of dead grass material. The
‘downside’ on some of these moderate fertility sites is that opening
up the grass sward allows weed invasion (photo, right) – which is
very disheartening.
However, we carried on, and continued to mow these sites and
remove the grass after every cut. We borrowed a forage harvester
from Bush Heritage Australia which enabled us to mow and remove
the grass continuously (4-photo composite,
right). Now, after doing this for three years,
we are starting to record lower soil nitrate
concentrations. That means we are mining
the fertility out of the soil by continually
removing nutrients contained in the grass.
Fewer weeds are invading because the soil is
becoming less hospitable to exotic growth.
However, it is still a more difficult prospect
to restore moderate sites like this than
those with lower nutrient status.
Lesson number three has been that not all
our machinery works in the same way. We
have tried out many different machines,
trying to find the most efficient way of taking the grass off the
site. The machine in the single photo (right) is essentially a giant
vacuum cleaner, and on an airport that level of dust was not
acceptable!
Our fourth lesson has been that we need to have patience.
We direct-seeded some lilies, and up they came. Those who
know anything about lilies know that at the first sign of a rise
in temperature they retreat back underground to a little tuber.
The following year they emerge again and may grow a bit
more and retreat. We have sown Bulbine
Lilies, and two and half years after sowing
the tubers are now 1.5 cm long (photo
with pen, right). So, we might be looking
at possibly 5 or even 10 years before
this turns into a flowering plant, which is
probably not uncommon. Most Australian
shrubs and trees are very long-lived. From
what I understand, grassland plants are
exactly the same. Many of them live for
30 or even 50 years, so they do not need
to grow particularly vigorously. They just
need a very fail-safe growing strategy.
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The final lesson we have learnt is
that to restore grassland sites at
large scale you need dedicated seed
production. We have set up seed
production sites in Victoria and in
Aranda in the north of Canberra, and
they are really spectacular (e.g. photo
composite, right). We successfully
produce Chocolate Lilies (top left
photo), Hoary Sunray (top right),
Convolvulus (Australian Bindweed) and
other species. This facility is really a
testament to the work of Stephen, my
colleague, who has worked tirelessly
over the last 2–3 years building these
production sites, with the help of
volunteers. They give us the volumes of seed needed to restore grasslands on a large scale.

Some comments on management
Overall, our management is site specific. One of the best ongoing management tools is
biomass control, and this is a common situation with grasslands. In some instances we cannot
use burning for that, such as at the airport, and in that situation we also cannot use livestock
to keep that balance of grasses and wildflowers. This is why we are using a mechanical version
of burning or grazing, if you like, by cutting all the material and taking it all off site.
For weeds, there has to be ongoing management. Many of our sites are very near to areas of
perennial grassy weeds: Serrated Tussock, Chilean Needlegrass, African Lovegrass. Therefore
there has to be at least an annual weed management program, just to prevent those species
from invading.
For fertility management, I suggest the method depends on the site. If the site has been
heavily improved (fertilised), then lowering fertility only by slashing and removal could take a
prohibitively long time. If the site has moderately high fertility, where there are some native
species and some exotic species, then our early results show that after three years of mowing
about three times a year we are starting to see a drop in soil nitrogen concentration as I
said above. The phosphorus concentrations are already very low. With a regular program of
biomass removal, there does not seem to be any reason for the soil fertility to increase.
Management of biomass could affect the grassland fauna if we are not careful. The depthsetting of the machine is important. The de-thatcher should literally just touch the soil surface
so it is not actually disturbing the soil but only hitting the top and fluffing up all the fallen grass
so we can collect it. There should be very little root disturbance so as to avoid damage to the
Golden Sun Moth. I do not know the specific requirements to avoid disturbing the Grassland
Earless Dragon, but we time our operations based on advice from Alison Rowell, to avoid
potential breeding times or critical times.
In summary, in some respects the low fertility and the high fertility sites are ‘easily’ managed
(I use that term in jest). However, the moderate fertility sites, the ones that have an existing
base of native plants, that might be providing habitat for the Golden Sun Moth for example,
or the Grassland Earless Dragon, or have a suite of other values preventing us reducing the
nutrients as we can do in a paddock of Fescue or African Lovegrass – these are the sites that
have proved most challenging.
Overall, Greening Australia is still learning about grassland restoration. We have to find out
more about how to control weed invasion. We are impatient: everyone wants to see results.
I think a realistic timeframe for treatments, and also of growth patterns, might be 3–5 years.
Seed production areas are essential. Slightly counter-intuitively, grasslands seem ideally suited
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to reclaiming quarries, tips and landfills, and these sites give us
opportunities to build new patches of 1, 2, 3 and 10 hectares.
I would like to acknowledge the many people and groups (list
at right) who have supported and advised us – in Victoria and
in Canberra. Thank you.
Graham Fifield is a senior project manager at Greening Australia
Capital Region with seven years’ experience in environmental
rehabilitation. During this time he has delivered a range of
incentive funding projects on private and public land. Graham has
worked extensively across the Southern Tablelands, South West
Slopes and Central West regions of NSW. He has visited projects
in other states and understands many of the regional challenges
facing the industry. Graham has recently finished a three-year
program of grassland restoration trials and has been involved
with sowing grasses, herbs and forbs.
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Indigenous values and grassy ecosystems in the ACT region +
Adrian Brown

ACT Parks & Conservation Service

Abstract: Adrian has an exceptional knowledge of the Ngunnawal culture and traditional methods of gathering
and managing resources for food, medicine, tools and shelter and he is very proud to pass on his knowledge
of the land to anyone who will listen. Adrian will describe what is happening to enable Ngunnawal people to
reclaim their knowledge and learn new skills, and how that traditional knowledge and practice may be shared with
landowners and the broader community to ensure that our grassy ecosystems are managed more in accordance
with traditional practice.

I want to begin by acknowledging my Elders past and present, and thanking them for the
opportunities they have given me.
I am very fortunate that I can stand here today and tell you a little bit about my culture: who
I am and where I come from. I was born in Queanbeyan. I have lived in Queanbeyan all my
life. I am now fortunate enough to be working for the ACT Parks and Conservation Service
as the Senior Ngunnawal Ranger. I take a lot of pride in my job. I take pride in the fact that I
am able to go out and educate people on Country, and about the Ngunnawal People and their
belonging, their connection that is ongoing to Country also.

No. 01

With this talk I want to explain a bit about Indigenous land management – to tell you what it
is, how my people understand it, and how they actually work that back into the landscape.
I think it is important that we start from the beginning. We go back to the word, we listen to
language. For example, we listen to the word Murrumbidgee and we all say, ‘What does that
word mean?’. Murrum means pathway, Bidgee means boss, so Murrumbidgee means pathway for
bosses.
As we grow up in our community we go higher and higher into the mountains and we learn
about lore, we learn about who we are as a people and we learn about our responsibilities
back to Country. Many community groups from the south-east of Australia have been going
up to the mountains and practising that lore, doing that ceremony, doing their trade, doing
their marriage, using their language and talking about responsibilities for Country as they
go back to look after it. We have had the families from near the coast, the Yuin people; the
Gundungurra people, from over Goulburn way; the Wiradjuri people, over the mountains; and
the Wolgalu and the Ngarigo. All these, our families, came together and we all spoke about our
management system and how we would look after that.
It is important to understand, when we go to that mountain Kosciuszko, that there are three
major rivers running off it. There is the Murray, there is the Murrumbidgee and then there is
the Snowy River. And all these rivers are feeding paths; they are pathways, and they all go back
and they connect, and they tell stories. It is really simple to understand what that story is and
what that initiation process is.
I will tell you this story. Some of you may have heard it, and some of you may not. It is about
the kangaroo and the grass parrot. I can tell you now that these two animals are married, and
you will look at me and say: ‘How can these two animals be married within the landscape?’.
But there is a simple answer, and it is the reason why we are here – and it is grass. We look at
that kangaroo, and it can be dominant. It can go out and it can eat, eat, eat, eat, eat, and if we
allow that to happen, if we allow that to keep going on, then what do we do for that poor old
grass parrot? That is what our people do. When we go up and do our lore, we learn about
that animal, and we come back and we understand what that animal needs, and then we go out
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and watch what is going on – and we listen, we pay attention, and when we see an imbalance
we control that, we manage it and we fix it so that we look after that landscape for the future.
If we allow that animal to be dominant then we start losing insects, we start losing bugs, we
start losing moisture in soils, we lose everything, you know. That is the control method. I say
to people:
‘What about the ant and the wedge-tailed eagle? What are the relationships between all
these animals, and how do they marry back to the landscape? How do they marry to water
and how do they marry to the plants?’
It is a complex thing, but this was something that was put in place by our people and it
worked. It was proved to work.
What I am saying is that you just have to listen and think about the past and where we are
going, and where our future is taking us; how we understand that knowledge and move
forward with it. It is through conversation; it is through talking and through education. I always
say:
‘Is this something that we can put into the school curriculum? Is this something that we
can put back out to our community?’
And I say:
‘Each of you, including the kids, you are all going to have responsibility now. That is your
parkland. Your school is next to that. We are going to give you a parrot. You are going to
have a magpie. You are going to have a kangaroo.’
In this way, each kid walks away with responsibility; and with responsibility comes confidence.
That is what I think is important for our community to grow.
I think sometimes we are frightened to understand. I think sometimes we look at that path
and we ask, ‘Well, how can we do that?’. We do not understand it and we question it and we
say: ‘Well, if we do not understand it, we cannot move forward’. But we have to practise it.
I have been fortunate enough to practise these methods that our old people have used for
thousands of years. One of those opportunities was over at Jerrabomberra Grasslands. We
burnt 18 plots, and for each plot we put in a different burning method. It was a very proud
moment for me, before I even started, because I had my father Carl Brown there, who threw
the first match onto the ground. That was the first traditional Ngunnawal man to do a burning
on Country for at least 100 years. That was a very very proud moment for me and my team of
Aboriginal staff who work at ACT Parks.
We talked; we did the burning. In some plots the method was just to drop the match and let it
burn out, and we did about a 6 m ring. That was one way; we just wet the edge as it came and
then we put it out. Another method was to burn from one end to the other, letting the wind
push it. And another method was burning from that end and letting it slowly move back.
The really good thing was that I was told quite clearly that the seed there was never going to
be viable; that that dormant seed was never, ever, going to come up. I was told that, and I said
‘No, no, no. I know, because I know that it’s there’. And you know what? When we burnt, we
had a native sedge come back! That was one of the most powerful things to see, to know that
we adopted a practice that we all think has been lost, but that practice showed us a method
and it showed us that it was true – that we can move forward with fire practice and make a
difference.
Let us not be afraid. Let us not be afraid as people who are not all Aboriginal. We do
not understand but let us adopt that culture. Let us adopt that method of thinking and
that method of understanding and not be shy about it. Do not be ashamed. We are all
learners here. We are all babies. I am learning. I am trying to understand. You are all trying
to understand. And from our speaking together, our speaking collectively, we can make a
difference. That is where we can go as a community.
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I honour people who are not Aboriginal but want to work with Indigenous land management
practices on your own land. Within my Ngunnawal Country boundary, my own small family
is willing to try and help. I can come and have a look and see if I can give some advice, for
example. Outside our family boundary it may be that NSW Parks can help, perhaps with their
machinery and their tools to help facilitate applying our land management practices. Eastwards,
the land of my people stretches out just to Goulburn. The people out at Goulbourn were the
Malwaree clan, and you can see that in the Council name, the Mulwaree Shire. Our language
has been used in many current placenames: our community, our Country, our language.
We talk about ‘responsibility’ and we mean being open and thinking about how we can
apply our traditional methods. We can all of us think about how we engage, how we talk to
community. When I think of people in groups like ParkCare I see isolation, with everyone
working in their own areas – in pockets. I do not see very much communication going on
between groups. I think we can take on board the responsibility to have frank conversations,
because what is going on in your neighbourhood is related to other neighbourhoods. They all
belong to each other. That is connectivity and I think that is something that we and all of the
people working in ParkCare and Landcare could talk more about.
Also while I am here I acknowledge my old people. And I am saying, ‘Ningi.’ Ningi means ‘look’.
I am Ngunnawal, and I am Murring. I am a man, and I am here and I am Murramba: I have come
for goodness, and that is what I am saying. I welcome you here on Country, and I welcome
that open conversation and I welcome the opportunity to speak about my old people’s
Country. This is the thing. We are all here. We are all talking about my people’s Country and
how we can manage that better, and I want to work with you and make that happen.
Welcome to Ngunnawal Country.
Adrian Brown describes himself as a Ngunnawal man and ranger with ACT Parks and
Conservation Service. He is a former adviser to the ACT Chief Minister and the Executive
Director of the Ngunnawal Elders Board.

+

This record of the talk given at the forum has been checked by the presenter, but not peer-reviewed.
To find out more, contact the presenter, via their institution or by email to: info@fog.org.au/.

Brown: Indigenous values and grassy ecosystems in the ACT region

3

‘Grass half full or grass half empty? Valuing native grassy landscapes’
Friends of Grasslands’ forum 30 October – 1 November 2014
Friends of Grasslands Inc. (www.fog.org.au) supporting native grassy landscapes

Reintroducing Indigenous practice in our landscapes,
and mapping cultural resources +
Geoffrey Simpson

NSW Office of Environment & Heritage
Abstract: Geoffrey Simpson has been involved in many initiatives to encourage Aboriginal people to restore
and reconnect with their culture, to learn new skills and create employment opportunities. He has also been an
advocate for Aboriginal people to share their understanding of traditional land management practices to facilitate
their incorporation in land and conservation management. He initiated the Friends of Grasslands’ and Kosciuszko
to Coast (K2C) Traditional Land Management Practices (TLMP) projects which demonstrated the use of old
practices to Canberra region landowners and managers. More recently he has been involved in mapping natural
and cultural values in the landscape – adding information to maps to assist ‘informed decision making’. Geoffrey
will talk about his experiences and the opportunities that mapping cultural heritage will provide.

I acknowledge that we are on Ngunnawal Country and I pay my respects to Elders past and
present. Actually those Elders have paved the way for our sustainability and existence. We
managed this country sustainably for at least 40,000 years. We did the testing, we did the
research, we have done all the work, and yet within 225 years we have reached tipping point.
What does that tell us?
For people in our twilight years, probably including myself, what do we do as we get older?

No. 01
We want to know our history, where we come from and what we have done. Maybe we

need to do that for Country. What have we done before can inform us now to make better
decisions, because to me it seems we are still trying to put a square peg in a round hole. The
country requires diversity, not monoculture.
My name is Geoff Simpson. I am with the NSW Office of Environment and Heritage, and I
am going to reiterate that message throughout my talk today: that we managed this country
sustainably for at least 40,000 years. We can do it again. The knowledge is out there. Go
and connect with local people and restore the knowledge and restore the practice. You
talked about fire. Black fellas know all there is to know about fire, and if we do not, we know
someone that does. So information on how to manage it is already there.
I am not here to talk about Aboriginal culture and I am not here to talk about white culture.
I am not here to divide it up. I am here to talk about our inherent responsibilities and
obligations to Country, which means that we have the obligation to do it, whether you want
to or not, if you are working in this field. Just think about those old people that we love
and respect. What would they be saying about our efforts?: ‘Is it good enough? Can you do
more?’. I am here to talk about the shared
responsibilities and obligations to Country that
we all have.
My message has three themes and they all
relate to language: using language, the uses
of vegetation, and its extent. This map for
example (right) is part of a first attempt to
prove that we can show connection to Country
through vegetation, and it is focused on the
Wagga Local Government Area. The most
important part of Country, water, provides life
for us. My first theme is language. In the Wagga
Local Government Area we have the Wiradjuri
language. That language is an indicator of how
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we managed Country. In this
map of the Wagga Wagga district
you can see there is habitat for
Pine Trees out at Currawarna;
at Many Crows Dancing you
get a feed of crows; at Book
Book you hear the Mopoke
bird. The solutions are already
in Country about why it was
used, and I am sure if we did
similar assessments across all
geographical areas the local
people would still have that
knowledge. It might be a little
bit disconnected here and there,
but in essence it is still there. So
language is an indicator about
where you find things, and
the common things are plants,
animals and water.
My second theme is uses of
vegetation. The map (above
right) shows uses of River
Red Gum. There are plenty
of Wiradjuri names for it.
From the recent book about
Ngunnawal plant use (ACT
Government 2014) I see they
have similar uses and names.
Tools and implements, medicine,
food, fibre, shelter were the
common uses for plants – were
and are. I expect that right
across the nation the uses are
pretty similar. Red Gum is found
all over and the map shows only
relatively large communities. The
same kind of thing goes for Grey
Box within the catchment (next
map, right). With White Cypress
Pine (right), language again gives
us the names and the generic
uses for the tree, and what type
of pine it is. I am sure there are
similar names in the different
languages, and similar uses, for
Yellow Box and Iron Bark.
As you see, language is still
providing place names and plant
names.
My third theme is vegetation
extent. Extent of the various tree species is shown on the next map (next page). There is
more Iron Bark in the upper part of the catchment (shown in green), although not all of it is
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mapped, so there are huge opportunities
there for us to do some more work with
Indigenous people to map those vegetation
communities. What better way to connect
people with managing Country – adding to
their sense of pride, sense of identity, sense
of self.
These maps represent Country spatially,
not to give culture a voice but to give
Country a voice in a way the government
understands it. In government, thinking
about Country tends to be an afterthought,
and specifically the Aboriginal voice in
managing Country, because the spiritual
connection is not understood.
How can it be understood? I wanted to do it first with these slides. Adrian Brown tells me
the Ngunnawal book describes uses for 50 plant species, though they recorded the uses for
over 250 species. To have included all of them the book would have been too heavy. However,
with over 250 plants for use in the Ngunnawal area you have only to walk outside and there
is your supermarket. There is your food, fibre, medicine, shelter and resources, everything
we need to know. In this Wagga version, the maps that I have shown you, I have represented
spatially five of the species that are in the Ngunnawal book. Every ounce of this country was
used by our forebears. It was used sustainably, and we can do it again. I am not saying we have
to go back and live on dirt-floor humpies. Our culture adapts and changes and we are in the
present. Mostly when we talk about culture, we think of around 40,000 years ago, but in fact it
is right here, right now. It is right in front our eyes.
My three key themes were language, vegetation extent and vegeation use. We use Country
for what we need to use it for. With regard to fire, I am sure we could map not only the old
values but also the new and adaptive values: what this species responds to best; what this
other species needs; and so on. We need to reconnect with the old to know where we need
to go in the future. That means that cultural data and information are necessary for managing
Country better.
What is the call to action? It is connecting with local people and working with them on their
knowledge on how to manage Country better.
In trying to integrate the old knowledge with new ways it was apparent to me that we can
learn from each other. A couple of years ago I was up in the Northern Territory at Galiwin’ku
in east Arnhem Land, and I met an old uncle up there, and he was already onto this concept of
integrating old knowledge and new ways.
He was telling me the story of how he rang the Bureau of Meteorology and said, ‘Is it going
to be a cold winter this winter?’, and they said, ‘Absolutely, absolutely’, so he got all his mob
together and out they went to get some firewood. A week or two later, he said, ‘I’ll ring
the Bureau of Meteorology again’. He went down to the phone box at Galiwin’ku and he
said, ‘Are you sure it’s going to be a cold winter?’, and they said, ‘Absolutely, it’s going to be
freezing, so do whatever you’ve got to do’. So out he and his family went again, grabbing
some more firewood. Just before winter set in he decided to give another call to the Bureau
of Meteorology. He said, ‘Are you absolutely sure that it’s going to be a cold winter? I need
to know if I need to go and get some firewood.’ And they said, ‘It’s going to be the worst in
Northern Territory history’. My uncle said, ‘How do you know?’, and the Bureau man said, ‘Oh,
our satellite imagery told us Aboriginal people in Arnhem Land are collecting firewood like it’s
going out of fashion, and they know Country, so we take our indicator from that.’!
This is trying to merge the old with the new. The solutions are out there: connect with local
people, build a relationship, have a cup of tea, tell a story and have a yarn with people and
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find out what knowledge
is out there. I am sure with
your knowledge and their
knowledge we can make
progress in managing our
country in the way it should
be done – and that is with
diversity, not monoculture.
We have to restore the
practices, and the solutions
are there. We use grazing,
fire and grazing. You can fix
the country up with a box of
matches and grazing. You do
not need rocket science.

Reference
ACT Government (2014) Ngunnawal Plant Use: A Traditional Aboriginal Plant Use Guide for the ACT Region.
ACT Government, Canberra.

Geoffrey Simpson is a former Catchment Officer with the Murrumbidgee Catchment Authority,
and a teacher, and is currently employed by the NSW Office of Environment and Heritage
as Senior Scientist, Community / Aboriginal Engagement Officer.
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Biomass accumulation in grasslands and why it matters
in south-east Australia +
John Morgan

La Trobe University, Bundoora
Abstract: Plant litter, in the form of the accumulation of dead grass leaves, is a key driver of vegetation dynamics
in native grassland ecosystems in south-eastern Australia. Its impact on both plant and animal populations and
their diversity has been long-recognised. With increasing biomass, plant diversity often declines and, when biomass
remains high for extended periods, these declines are thought to be persistent. Accumulated plant material also
contributes to the regulation of many ecosystem functions such as nutrient cycling, population dynamics and
animal habitat suitability. Hence, understanding (i) the rate of biomass accumulation in relation to the time-sincelast-disturbance and (ii) the implications of biomass accumulation on biodiversity is a crucial step towards the
effective management of these endangered ecosystems. In this presentation, I discuss why biomass accumulates in
grasslands, how to assess when the amounts of biomass might be seen as high, the implications for biota of high
biomass, and techniques to reduce biomass to help reach management objectives such as maintaining species
diversity and ecological function.

I am going to summarise my 20 years of research in the context of this forum. It will show a
little of how we have thought about grasslands and the role that biomass plays in determining
some of the key processes, such as plant conservation and animal habitat.

No. 01
This perspective may be particularly related to Victoria but it certainly applies to the Monaro
in southern NSW, and to other grassland regions of Australia such as Tasmania and East
Gippsland. I would like you to think about what might or might not be relevant to your region.
When we first discovered grasslands
in Victoria and also here in the ACT,
we found them in places that might
have had grazing by livestock but had
been excluded from heavy grazing.
We found them in places that had
been frequently burnt, such as along
roadside corridors, or railway lines,
or cemeteries. Our best quality
grasslands tended to be places that
were not grazed heavily by stock, or, in
Victoria, that tended to be burnt fairly
frequently. That was where we saw
the most plant biodiversity, such as in
the photo at right.
That got us thinking that probably
disturbance plays a really key role in the values
of grasslands, and we started to think about
how grasslands are put together and why
disturbance might be important. We looked
at the classic hand-drawing from 1935 by
Patton in Victoria (annotated, right; see also
Wong & Morgan 2007), and it demonstrates
the structure of grasslands that are typical all
through the temperate zones of the world, and
particularly in south-eastern Australia. Here
there are tussock grasses such as Kangaroo
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Grass Themeda triandra, and spear grasses with lots of inter-tussock space where all the other
plant biodiversity resides. We have a structure with a dominant grass and everything else
having to co-exist around it.
Based on that, we realised that the plants in grasslands are, by and large, perennial species. As
a consequence, if they are long-lived, the number of species we might find in grasslands would
depend on the dominance of some grasses over every other species. Remember, I am talking
about our thinking 30 years ago. If this balance between grass and biodiversity is going to be a
critical one, we need to understand that.
When we did our first surveys on
grasslands we found again that the
higher quality grasslands were the ones
that tended to be burnt more often.
The graph (right) shows the number
of native species in grasslands we
surveyed, counted in a range of quadrat
sizes. This is important, because we
want to know if good species richness
carries through from small quadrats
to the bigger scales, such as the scale
of a whole site. Certainly in Victoria,
we can see that there is 100% more
plant biodiversity in frequently burnt
grasslands (every 1–2 years) than in unmanaged, unburnt, ungrazed sites where Kangaroo
Grass dominates.
The next graph (right) shows
that in the frequently burnt sites
(blue dots; purple bars) there is
a much broader distribution of
abundances of plants. There are
more species and they are more
abundant. In thinking about why
is this happening, the mechanism
that allows this to happen, the
key appears to be that sites
that are being burnt are doing
something different from sites
that are being unmanaged. This is really interesting.
A not-so-friendly academic once described me as the guy who was studying nothing, because
I wanted to know what was going on in gaps in grasslands. There often was not much going
on in the gaps, depending on when I was looking. He used to ask me what I was finding and I
would reply, ‘Well actually, not much; there are no gaps; there isn’t anything in them’. And I
started making the link that gaps are really important for
biodiversity of plants in grasslands.
The gaps in grasslands are biggest immediately after a fire
(bar chart right). Over time they diminish and become
insignificant or not even present, which is interesting in
itself. We needed to think about the implication of that. If
the gaps are small, does that matter? And if they are big,
why does that matter?
In 1992–93, 20 years ago, I started studying Button
Wrinklewort Rutidosis leptorrhynchoides. It is found around
Canberra and it also has a distribution in Victoria, and these populations are very distinct
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genetically. I chose Button Wrinklewort because people had pointed out that it is only found in
the most open of the grasslands in Victoria. Wherever grasslands are dense it will not persist.
If there are no gaps in a grassland, this little plant, which is a fairly weak competitor, would, in
time, not be able to persist.
I went to a cemetery reserve near Melbourne, a good place for remnant plants, to explore
the sensitivity of this species to gaps. I needed to determine whether gaps are important for
the persistence of grassland plants. I focused on two grassland areas: one was fairly short and
another was tall and rank. They differed in the time since they had been last burnt. When I
planted a large number of plants of Button Wrinklewort in gaps of different sizes (0, 15, 30,
50, 100 cm) and followed their progress for one year, I found they survived best in the biggest
gaps, and nowhere else in the short grassland. In the tall grassland area they did not survive at
all. There was a bigger mean number of leaves and flowers in the big gaps – that is, the biggest
gap (100 cm) and the next biggest gap (50 cm).
It seems that R. leptorrhynchoides is really sensitive to competition, probably for light. It does
not grow in the base of tussock grasses. Therefore we need to understand the frequency at
which we need to reduce that biomass if we are going to get R. leptorrhynchoides to survive. It
is a little bit different in Canberra because here it tends to grow on fairly open sites, but that
may be the key – that wherever it is dense it does not persist.
Extending this idea that gaps
are important, I chose five
common species and we
did the same experiment.
This time they were planted
into very much smaller
gaps (right). In the last trial,
R. leptorrhynchoides was found
to survive in 100 cm-wide gaps
where there was effectively no
grass competition. In this new
trial there were either no gaps
or small gaps or slightly bigger
gaps. Eryngium ovinum, Blue Devil, did not survive anywhere, which set alarm bells ringing
straight away (‘what’s going on with that species?’). But on average only 50% of individuals
survived the first summer, even among the most resilient species, when growing in the absence
of gaps. This seemed to indicate that gaps, their frequency and their size, become important
when thinking about the persistence capacity of grassland plants, at least in productive
grasslands.
It might be that where a grassland is really sparse and stays sparse, the key to the persistence
of species in those grasslands might be that they are actually sparse. Biomass accumulates with
time after a fire, which is why the gaps get smaller. It is probably critical that, with increasing
biomass, light transmission down to the soil surface declines, so that once biomass reaches
5t/ha there is effectively no light at the ground level. For small light-loving species, that is not a
great place to live.
We started building the case that the management of biomass is critical for the management
of biodiversity, in relation to plants at least, and put together a conceptual model (top of next
page). ‘We’ was Ian Lunt and I and others who were working at that time in Victoria in the
mid to late 1990s. There was great activity going on then; it was a fantastic time for students
in grassland research.
We started thinking that this is how grasslands work and species persist, with the regular
removal of biomass, whether by burning, or grazing, or slashing. At this the time we were
just looking at burning. Something removes the dominant grass and that creates greater gaps,
creates light conditions that allow species first to persist and then to grow and flower.
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To seed or not to seed?
Ian Lunt did some beautiful work that showed that once biomass starts accumulating we
get more seed production. At the time we thought that was relatively short-lived but
this becomes important. With a lot of seed being produced, there are opportunities for
regeneration. The regeneration gaps in grasslands are important because that is where
seedlings survive, because there is less competition for moisture, light and nutrients. As a
consequence, if we regularly disturb the canopy of productive grasslands, we give ourselves the
best opportunity to maintain plant biodiversity.
It took us 7–8 years to reach that point.
We needed some critical data, including the
persistence of seed in grasslands. If seed is
long-lived, then when accumulated biomass is
finally removed, seedlings can just pop up. That
happened in this particular example (right) in
Victoria, and many of the species occur also up
here in Canberra and New South Wales, so I
suspect the situation is similar. In this grassland
example, at least 50% of species reproduce
vegetatively and there is no evidence of their
seed in the seed bank. They must persist each
year by just re-sprouting, again and again. They throw seeds out that occasionally germinate
but there is no long term storage. Very few species out of the 67 – at a guess, about 12% –
relied entirely on seed regeneration. These are annual-type native species and they do not
persist by vegetative means at all. Others rely on both seed and vegetative means. So if we
take those two categories there are about 65–70% of grassland species we work with that
primarily persist through time as vegetative plants, with little evidence of seed banks. This
is important because it tells us what happens when they die, when gaps close up, and they
cannot come back from seed.
To confirm that, we collected seed from soils and sowed them out on trays, and treated them
variously, e.g. by smoking or heating them. I even sowed seeds in bags sunk in the ground,
and then pulled them out at intervals to see how many were still there. It was tedious and I
recommend not doing it.
It became evident that we had many grassland species, again similar species to the ones in this
region, with what we call ‘transient seed banks’; that is, a seed bank that lives less than one
year. So the seed produced this spring will not be there next spring. Seed that is produced
this year needs to germinate in the next germination-cycle of autumn.
Morgan: Biomass accumulation in grasslands and why it matters in SE Australia
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That is important. Seventeen of our species,
in this particular study at least (diagram, right),
had a small persistent seed bank, meaning
there is some evidence that seed is present;
it germinated but at very low densities. So if
we lose tens or hundreds of plants they will
not be replaced in similar numbers. We only
found five species in this study that had large
persistent seed banks, and many of them were
sedges. Sedges and carexes tend to accumulate
seed banks; if they disappear from the
vegetation aboveground they can come back
from seed. However, many of these species
will not regenerate well if the aboveground
vegetative plants are lost from the grassland.
From a detailed (tedious) demographic study,
in which I marked individuals in quadrats and
counted them at several-month intervals
over time, I found there is a beautiful seasonal
dynamic (graph, right). In summer, very few
plants are present. Then in autumn lots of
species re-sprout rather than germinating
from seed, and the cycle turns again and again.
So our seasonal dynamic of grasslands is the
coming and going of perennial vegetative
plants, without seedling plants necessarily
contributing to it.
From all this I hope that you are starting to see that grassland sensitivity, at least in the
temperate grasslands of southern Victoria, is about vegetative plants and their relationship
with dominant grasses. Some of these plants live probably for a century. We have greatly
underestimated the longevity of grassland herbs.
I don’t know if you get Ptilotus
macrocephalus up here (photos, right). If
not, that is your loss! All it does each year
is put up a couple of leaves and a flower.
But below ground when you try to dig up
this plant there is an enormous root stock
– a big thick woody root stock, almost as
thick as your arm, living off a couple of
leaves each year. We tried to dig one out
and it snapped off at 55 cm. We think it
probably extended 80 cm or 90 cm down
the soil profile. We have also dug up other
species (because of a housing sub-division) with a view to translocation. You can learn a lot
from doing that and we have started to suspect that many grassland plants have long-lived
root stocks.
This implies that the ecology of these species does not include rapid turnover at all but
persistence – persistence in time – instead. Who knows how long these plants live for? We
have no idea. I suspect that Ptilotus macrocephalus succeeds because of its ability to survive
competition with dominant grasses. Its life history is not dependent on producing lots of
seedlings. In fact we have hardly ever seen any seedlings of this plant.
In relation to biomass management, we can ask why do grasslands have so many plant species?
The photo on the next page is a composite photo of a site in March and in October. Studying
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it throughout that period of time
we found that many of the species
regenerated vegetatively, and that
reducing biomass allowed many
of them to spread vegetatively. It
also created opportunities for the
survival of seedlings, rare as they
are. I spent my whole PhD looking
at seedlings and found very few.
That is why I was ‘the guy studying
nothing’!
In the 20 years since I completed
my PhD study we have only seen
one pulse recruitment year in
natural grasslands in Victoria.
Therefore we think that this means
the grassland plants have to ‘hang on for dear life’ for possibly a couple of decades. This
situation may vary between climatic zones and therefore may be different in the ACT region,
but it is likely to be driven by the type of life history of the species. Many of our plants are
vegetative species.

Critical adults
A critical point that emerges from these observations is that adult plants are more valuable
than seedlings in grasslands, at least in temperate environments, because they are the plants
that persist through time. We need to make opportunities for seedling recruitment – which
only happens in gaps according to our work – but we also need to think about not losing
adults. Anything that imperils adult plants really imperils plant diversity. It is hard to get
them back quickly. We have coined the phrase ‘the bud and tuber bank’, meaning you need to
maintain bud and tuber banks rather than rely on soil seed banks to recover grasslands. In
Victoria, if you lose adults you lose species.
My point here is that we need to understand the life history of the species that we manage. It
is a really powerful tool for understanding their dynamics and their management requirements.
We should not assume all grassland species live in the same way.
One of our most important pieces of work followed the visit by Ian Lunt and me to a
grassland that he had worked on for his Honours degree. The first thing he noticed, when
we went back after 10 years, was that it had changed considerably. The grassland that had
formerly been grazed at conservative rates had been de-stocked and the Kangaroo Grass had
become thick and had not been burnt for quite some time, apart from some patches.
We did a little study to demonstrate
just how important biomass
accumulation is, even to the dominant
grass species in this grassland. Kangaroo
Grass re-sprouts after fire and the
chart at right illustrates its growth
cycle through time. Straight after fire
it re-sprouts, and as with all grassland
grasses its leaves only persist for one
year and die off in winter. Each year
there is new growth and then that dies
and adds to the accumulation rather than breaking down. After about 6 years there are about
5 t/ha of biomass, most of it dead material, smothering out not only all the biodiversity but the
Kangaroo Grass itself. And after 11 years the Kangaroo Grass has crashed. It has smothered
itself out. The litter mulches itself out to the extent that it is mostly dead, with a little tiny
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bit of live growth trying to push through. Ultimately in these sites the grass dies off and is
replaced by other species.
In other words, we find that management of biomass accumulation is as critical for a dominant
species as it is for all the other species. Clearly, reduction of biomass plays an important role
in the maintenance of grassland health.

Managing biomass
One way to maintain grasslands in vigorous health is by applying fire. Kangaroo Grass survives
fire really well. We marked 300 tussocks and tracked how many of them were still alive or
dead after fire. Only four of the marked tussocks died – not just small ones but also one or
two big ones. The way fire tends to go over the top of Kangaroo Grass allows it to survive, so
if fire is used to reduce biomass in Kangaroo Grass the grassland still retains the structure of
the Kangaroo Grass, creating opportunities for other species to get going.
Do our observations apply in grasslands everywhere? Is biomass accumulation a problem
everywhere and do we need to deal with it?
Our next study was in
grasslands ranging from Wilsons
Promontory on the south coast
of Victoria with high rainfall, all
the way up to the Murray Sunset
National Park at the north-west
corner of the state (see map,
right). Not all these grasslands
were dominated by Kangaroo
Grass. We went to places where
exclusion plots had been in place
for around 8–9 years. That meant
nothing had been disturbing the
grassland, and biomass should
have been accumulating. If our
observations above applied
everywhere, these high biomass
sites should have experienced a reduction in biodiversity.
We did a simple fenceline experiment – looking at biomass and species diversity outside the
fence and inside the fence (photo above). At very high rainfall sites there was a large amount
of biomass and a substantial reduction in species diversity, as we had predicted. At low rainfall
sites there was low productivity, and we saw that exclosure was good for enhancing diversity.
From this we concluded that removing disturbance in productive ecosystems creates negative
outcomes, but removing disturbance in unproductive areas may be beneficial because removal
of the biomass there may stress that system too
much. That is, biomass accumulation and removal
have this nuance that they do not have the same
impacts everywhere.
The key lesson is that biomass reduction in
productive grasslands is critical for the coexistence of species and for grassland condition.
In the past we have burnt grasslands, and we
know that burning does not kill off many of the
plant attributes that we are interested in – you
can see in this photo (right) that the fire does
not even go all the way down to the ground. It
actually scorches vegetation rather than removing
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entire tussocks. The vegetation comes back very quickly, largely because of re-sprouting. We
think that if you keep burning sites, they will just keep going on doing their thing.

Further examining the hypothesis
What happens in sites that have not been burnt but have been grazed? They are often
dominated by different species. To manage those grasslands should we continue to graze
them, or should we change the management and apply burning? Given that we know that
burning is good in some places, is it good everywhere?
We do not know.
We do know that if you stop burning grasslands that were previously burnt frequently – with
a number of fires over, say, a 12-year
period – almost all the native species
will be lost, whereas if we had burnt
those sites frequently we would have
lost fewer species.
Can we use grazing to do the
same job of removing biomass and
advancing native species?
Currently if a grassland is grazed all
the time, we would expect it would
not change; and if we remove grazing
completely and do not replace it
with anything else we can expect a
decline in diversity. Therefore, if we
are aiming for some pre-grazed state
(flow chart, right) we can assume that
we have to have something between
these two.
Can we use duration of grazing to manage
biomass?
We have tested this question. We stopped
grazing some experimental grassland sites and
left the biomass unmanaged, and we saw the
expected big decline in diversity. When we
applied continuous grazing, in this particular
example for 12 months, we found the system
improved to some extent (top chart, right). But
there is a big confidence interval here; it crosses
zero so we see the system did not actually
change. Natives and exotics respond in exactly
the same way.
At some sites we found much bigger negative
effects (lower chart), showing us that site-specific
factors come in. Again, no grazing is not good;
continuing to graze in sites that have historically
been grazed looks better. However, the intensity
of grazing matters.
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Summary
In summary, biomass accumulation is clearly a threatening process in grasslands. In productive
(sufficient rainfall) ecosystems, it leads to ecosystem collapse and transformation of the
identity of the grassland. We have 20 years of data that indicate this.
Why does it happen? Because niches are being lost; environmental degradation can occur,
nutrient cycles are changed; and biotic processes are altered, meaning that the competitive
interactions going on are very different from the historical ones.
So, if we want to maintain grasslands in this kind of condition, biomass accumulation and its
management has to be central to our thinking about how to do that.
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Management of grassland floristic diversity +
Ken Hodgkinson

North Belconnen Landcare Group/Ginninderra Catchment Group

Abstract: Natural Temperate Grasslands are losing plant species from many landscapes in the absence of fire.
Plant species richness on slopes was significantly higher after frequent autumn burning, and less so after spring
burning, than after annual mowing or no management (control). The species added to the plant community from
the soil seed bank after fire were both native and exotic species. Several iconic species were established after
autumn burning. Literature on responses to management of these grasslands is reviewed and implications for
governments and Landcare groups are discussed.

During my research career in CSIRO I worked on how grazing and fire influence the structure
and functioning of semi-arid wooded grasslands, and how these management approaches
interact with drought. Now retired in Canberra I am continuing these interests as a member
of North Belconnen Landcare Group (NBLG) where the focus is the restoration of urban
grasslands. The group is looking for easy and cheap ways of restoring the Natural Temperate
Grassland (NTG) along Ginninderra
Creek and in urban Canberra generally.
The two grassland types (semi-arid
No. 01
and temperate) are remarkably similar
in function but differ in weed content.
The NTG of Canberra are typically
weedy. Most native plant species
struggle to survive in the competitive
weedy environments outside the
patches of remnant native grasslands.
Regular mowing (six times a year) for
wildfire hazard reduction in urban
grasslands further reduces the chance
of reproduction by, and survival of, most
native plant species.
Canberra was built on century-old
pasture land. Patches of remnant NTG remain. They are typically small areas of modest
plant diversity and disconnected from each other. Many exotic trees have been planted into
Canberra’s urban grassland, introducing conflict between tree planting for amenity value
and restoration management of the grasslands. Exotic weed species have been deliberately
introduced or have invaded from accidental introduction (see conceptual model diagram
above) and appear to be on the increase. The challenge for landcarers is to restore these
iconic grasslands to something like their condition under Aboriginal management. The NBLG
received competitive funding nine years ago to look at prescribed fire and sowing seed of
native plant species as restoration tools. In the funding application we foresaw the prospect
of utilising successful management approaches for widespread restoration of the NTG along
Ginninderra Creek and in other urban grasslands.
The six treatments established by the NBLG were:
• Low mow (<5 cm) each November
• High mow (~15 cm) each November
• Spring burn (achieved in 2009, 2011, 2012 and 2014)
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•
•
•

Autumn burn (achieved in 2008, 2011, 2013 and 2015)
Control (no burning or mowing), and
Reseed with native grasses.

The treatments were applied in an area adjacent to
Croke Place (photo at right) just below the dam wall
that forms Lake Ginninderra. The reseeding treatment
failed because of drought conditions and we did not
try this treatment again because of high expense
and uncertainty of success. We applied five of the
treatments (1 to 5) on two similar parts of a band of
remnant NTG on sloping ground that is in the centre of
the site. The five treatments were randomly allocated at
each of the two sites along the band of NTG. The upper
half of each treatment plot was the NTG dominated
by Themeda triandra and the lower half was NTG dominated by exotic grasses without any
T. triandra. The timing (early November) of the two mowing treatments was intended to
weaken tillering and reproduction of the dominant weedy grasses Phalaris aquatica and Dactylis
glomerata.
The study was initially set up to demonstrate the effects of different management approaches
on the floristics of NTG. It was soon realised that the emerging differences between
treatments in floristic composition were substantial and that rigorous measurements were
justified. Fortunately the study was laid out in a block structure with randomisation of the
treatments.
The top chart (at right) shows the number
of plant species – both exotics (red bars) and
natives (blue bars) – in the set area of each plot
(180 m2). Species richness is scale-dependent,
as John Morgan (2015, this proceedings) points
out in his comment on quadrat size. However,
the areas were constant in space and time, and
randomisation of the treatments reduced some
of the error from spatial heterogeneity in species
distribution. The data suggest that Spring and
Autumn burning were associated with increased
numbers of species relative to the mown and
control plots. Autumn burned plots had the most native and exotic plant species.
The next chart (right) focuses on the native
species in these treatments, measured in 2011
(darker blue) and 2013. Bars with different letters
are significantly different in value (P < 0.05).
Treatment 1 is the control; treatment 2 is low
mowing in November (as low as the mower
will cut); treatment 3 is high-level mowing
in November (about 15 cm above ground).
Treatments 4 and 5 are the Spring and Autumn
burning, respectively. There are more native
species after the Autumn burn and possibly after
the Spring burn, than after mowing or after no
treatment (control).
The number of exotic plants (top chart next
page) also increased after burning.
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We invited an expert to measure the fuel hazard
index and the results showed that both the
burning and the mowing treatments reduced the
plant biomass significantly through the summer,
and therefore were equally effective in reducing
bushfire hazard.
The site at Croke Place is very weedy NTG
in general, outside the remnant patch of NTG;
57% of the 72 plant species are exotic (21 forbs,
20 grasses). By late 2013, after the three Autumn
and Spring fires, 11 of the 31 native species
were only found in the burnt plots (5 forbs,
3 grasses, 1 lily, 1 fern and 1 orchid). That is the
critical finding; without fire these species would
eventually be lost from the NTG at Croke Place.

Mechanisms
What mechanisms are driving these results? The pioneering work of John Morgan and his
colleagues found the creation of bare spaces between grass tussocks by burning or other
means of biomass removal provided suitable habitat for the recruitment and growth of plants
(Morgan, this proceedings). The heat of fire and the strigolactones in smoke also stimulate
seeds to germinate (e.g. Clarke & French 2005). I also think that the main difference between
Spring and Autumn burning may lie in the higher soil temperatures one could expect after
Autumn fire, going into Winter. In the Canberra region, many plant species germinate and
establish at this time. Spring fire, on the other hand, may similarly promote germination but
the likelihood of dry surface soil going into Summer is much higher than when going into
Winter, and establishment would be problematic. I think the stimulus of germination and
establishment by fire is quite complex, involving potentially a number of mechanisms.

Management options
The conclusions I have drawn from this study are that:
• burning is required to maintain plant diversity in Canberra’s Natural Temperate Grasslands;
• autumn burning maintains the highest number of native plant species; and
• autumn burning effectively reduces the fire hazard risk in the coming summer.
Of the three management options used in Canberra for managing fire hazard risk in urban
grasslands – mowing, grazing, burning – Autumn fire is as effective as other biomass-reduction
management approaches, and in addition it stimulates germination and establishment of native
plant species and appears to promote the spread of T. triandra into weedy NTG, probably
outcompeting many weed species in time.
Under the set mowing regime practised by the ACT Government (close mowing six times per
year), many native and exotic plant species cannot reproduce and survive, expecially during
drought. The plants need time for flowering and seed reproduction. Furthermore, mowing is
costly and not only brings in weeds – as widely observed – but also appears to disadvantage
native plant species. Grazing does not really have a place in urban grasslands. A grazed
disclimax grassland may be the best habitat for some threatened fauna species, but herbivores,
especially large herbivores, are selective in what they eat. They ‘eat out’ palatable native plant
species in preference to other species. The research in progress on grazing is an important
area to pursue in relation to management for rare and endangered animal species.
Burning, on the other hand, is non-selective, and many native species (plants and animals)
require a fire regime to survive. Burning in Autumn would appear to be the optimum
management for Canberra’s NTG. This is confirmed by knowledge handed down over
thousands of years, as we are hearing at this forum (e.g. Brown, these proceedings). However,
in urban Canberra many remnant and weedy NTG that remain, such as along Ginninderra
Creek, are managed only by frequent mowing. In extreme hot and dry weather conditions,
Hodgkinson: Management of grassland floristic diversity
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with strong westerly wind, fire could enter Canberra along these urban corridors of grassland
and easily travel across both mown and un-mown sections.
People living in the urban areas have low tolerance for smoke and fear snakes, and they want
their local grassy areas kept mown like European lawns. It would therefore be difficult to
use fire as a grassland management tool, but with appropriate education programs it is not
a difficult task to make prescribed burns. If the ACT Government can successfully promote
kangaroo harvesting for reducing grazing damage to NTG, against the wishes of a strong
and vocal minority, then prescribed burning for restoration of NTG is achievable in urban
Canberra.

Our next steps
The NBLG with the full cooperation of the
Ginninderra Catchment Group (GCG) are
planning to begin looking at the relationship
between initial plant species richness and
evenness, exotics and natives, and the floristic
responses to Autumn prescribed fire. The
conceptual relationship is shown in the diagram
(at right). Where no native species are present
we expect there is no seed left in the soil
seed-bank for a response to an Autumn burn,
and where there is a high plant species richness there may be no more species left in the soil
seedbank that are not already present as plants in the community.
We are setting up a follow-on study to
define the relationship between initial
plant species richness and Autumn fire
treatments, with burning every 2–3 years
compared with burning every 4–6 years.
For the grasslands of Canberra, Autumn
fire, plus reintroductions where there
are no remaining seed of endemic native
species, could be a useful management
method for restoring the urban NTG
and potentially controlling weedy species,
including Eragrostis curvula and Nassella
neesiana. Ideally we would be reversing
history, as in the revised concept diagram
shown here (at right).
Change in the density of exotic plant
species under the management treatments
in our inaugural study is of interest. We also
need to clarify whether any of the treatments
give better ‘control’ of weeds than others and
whether the treatment effects are dependent
on La Niña and El Niño weather conditions.
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Eaten out of house and home: impacts of grazing on ground-dwelling reptiles
in Australian grasslands and grassy woodlands
Brett Howland

The Australian National University
Abstract: Across the globe, many species of reptile are threatened with extinction, with changes in grazing
pressure a significant factor in their decline. Few studies have investigated the role of native herbivores, yet
studying natural grazers may provide insight into natural grazing regimes, not apparent in studies of domestic
livestock. In this study, we investigate the habitat requirements of a threatened Australian grassland reptile,
the Striped Legless Lizard Delma impar, in grasslands grazed by a native herbivore, the Eastern Grey Kangaroo
Macropus giganteus. Delma impar appears sensitive to habitat change resulting from altered grazing intensity, but a
lack of information hinders implementation of appropriate grazing regimes. To address this gap, we investigated
habitat preferences of D. impar at multiple spatial scales across a grazing gradient. We found that the occurrence
of D. impar was not affected by the size of grassland remnants, but was negatively related to the density of native
grazers. This result was likely a consequence of the negative effect of high grazing intensity on grass structural
complexity, as the probability of encountering a D. impar was positively related to grass structural complexity at
the fine scale (1 m2). We recommend that conservation efforts should avoid high intensity grazing (equivalent to
>1.3 kangaroos/ha), yet ensure enough grazing disturbance is maintained to promote the formation of complex
grass structures. We also recommend that small floristically degraded and fragmented grassland habitat should be
included in conservation efforts. These recommendations will likely benefit a number of fauna in grasslands grazed
by domestic and native grazers. Importantly, our data highlight the need for managing grazing regimes, even in
environments dominated by native herbivores.

No. 01
[Brett Howland’s study, which he spoke about at this grasslands forum in 2014, is now (late 2015) the subject of a
paper being published elsewhere, as below.]

Reference
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preferences of the threatened striped legless lizard: implications for the management of grazing in grasslands.
Austral Ecology.

For over seven years I have worked as a wildlife ecologist, as both a researcher and a professional. Over this time I
completed a degree with First Class Honours in Science and I am about to complete my PhD on the interactions
between kangaroos and fauna, including reptiles and birds, in grasslands and grassy woodlands. These qualifications are
complemented by work history with governmental agencies in both NSW and ACT and non-government agencies
such as Bush Heritage and the Australian National University. Most of my work career has been within the ACT
Conservation Research Unit, in which this job is based. Over the last seven years as a casual employee within this
section I have been instrumental in the implementation of a kangaroo monitoring program using pellet counts, the
creation of an ACT vegetation map, and the establishment of a research monitoring program looking at the effects of
kangaroo grazing on reptiles and grass.
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The double-edged sward: managing after the sheep are gone +
Sue McIntyre

Honorary Fellow CSIRO & The Australian National University

Abstract: Removal of domestic livestock grazing is generally the first action taken when conservation
management of grassland begins. Resting from heavy grazing pressure allows biomass to build up, thus starting
a process of soil condition improvement. While many plants will respond to the release from grazing, the
accumulation of a dense sward of perennial grass may eventually suppress forb diversity, especially where
fertility is higher. At this point, the manager must juggle a number of competing demands – the need to maintain
strong grass cover for soil protection and weed control, the opening of the sward to allow forb growth and
re-establishment. The effects of fire and native macropods are poorly understood and difficult to manipulate, yet
these are the tools essential to sward management and the conservation and restoration of grassland. Their
effects and interactions are discussed.

I want to preface this talk by noting how consistent my observations of grasslands are with
those of John Morgan (this proceedings). My story is a little more complicated, because it
brings in other factors: natural kangaroo densities and soil erosion, and whole landscapes. The
evidence I shall present comes from the Mulligans Flat–Goorooyarroo experiment, from our
own property ‘Gang Gang’, and from some informal observations.

No. 01
Immediate effects of grazing removal
Removal of livestock is usually the first conservation action for
grasslands. It is a time to be optimistic. We expect more native
plant species, each in greater numbers. We bought our property
‘Gang Gang’ during a drought. The next season was quite wet
and we had some amazing floral displays (e.g. photo, right). This is
what I want from a grassland, and is an ecological outcome many
find very pleasing.
The photo (below right) of Diuris is from our neighbour’s
goat paddock after the same drought. Our neighbour was not
managing specifically for conservation. Nonetheless, this shows
the power of intensive grazing followed by rest. Similarly on
another part of ‘Gang Gang’ we found this impressive flowering
of Craspedia variabilis in Themeda grassland (photo below left).
Bear in mind that this site has been heavily sheep-grazed and has had a single pass of pasture
improvement about 30 years previously.
There is one legacy of that grazing history that we generally do not want – the soil erosion. In
this region around the ACT in particular, with acid duplex soils, erosion can be a real problem.
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However, when you remove livestock the plant
biomass accumulates in good seasons. The top
two photos here show a patch that had been
eroded, and the same site nine years later.
When we destocked the paddocks, kangaroo
densities were extremely low - apparently
kangaroos have a tendency not to enjoy the
company of sheep. Over time the kangaroos
have moved in. Nevertheless, that honeymoon
period gave us some beautiful grassland, some
spectacular recovery of native grasses (3rd photo
this page), which had persisted in small amounts
on, and under, the soil surface. There was good
seed production at this time.
We also had some interesting opportunities
to test if new species would establish. People
agonise about planting forbs and other plants but
if you have the right conditions you can throw
the seeds out and they grow. The four-part
photo below shows four species: Leucochrysum
albicans, Calocephalus citreus, Plantago gaudichaudii
and Daviesia latifolia. All have grown from seeds
broadcast on bare ground (or in the case of
Daviesia, slotted into bare soil) and they have
all established and are reproducing. No-one
knows whether they will be viable populations
in the longer run. I am not convinced that
successful establishment in good conditions is
a true indicator that there will be successful
ongoing reproduction. But the point is that if the
conditions are right you can have establishment
by this method, without excessive work. We
should be looking for those opportunities in
restoration.
Another interesting observation during the
first decade on the de-stocked land was
the persistence of many grazing-sensitive
plant species in protected spots. The role of
biomass accumulation, particularly the
unpalatable biomass, as a facilitator for
grazing-sensitive species is something
that I think we need to consider much
more actively in our management. In
10 years, our Diuris sulphurea population
has expanded from a few plants surviving
through the protection of Joycea tussocks
in rocky soil (inset photo, top of next
page), to hundreds of plants across the
open grassland in the previously pastureimproved areas (main photo, top of next
page). It is an impressive recovery without
any particular action required.
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These are the simple, positive things you can
be optimistic about after taking the sheep off,
but the picture is a little more complicated.
The other side of the ‘double-edged
sward’ is that native grassland vegetation is
inherently stable.

Stability
As John Morgan (this proceedings)
suggests, native grassland plants have strong
perenniality and they persist from year
to year, remaining dormant underground
if necessary. This feature makes them
extremely resistant to abuse in the past, but
it can make grasslands very unresponsive to
the changes that you might expect now when managing it for conservation. Existing vegetation
communities can be a far stronger source of variation in floristics than the effect of the years
of management.
In our research at Mulligans Flat and
Goorooyarroo, Nick Nicholls and I
performed floristic analyses of 96 onehectare plots, and identified some fairly
distinct communities (composite, right, and
photo below right) (McIntyre et al. 2010).
The Joycea-dominated community is more
closely associated with sclerophyll forest on
the infertile slopes; pasture-improved areas
are dominated by Danthonia (Rytidosperma);
there is classic Themeda grassland at 17% of
the sites; and areas in which Phalaris, put in
as ‘pasture-improvement’, has persisted. The
most widespread community (44% of sites)
was on low-fertility sites which may have had
pasture-improvement in the past but now have no
residual phosphorus, and dominance by shortgrazed Danthonia spp. (Rytidosperma).
The most important variation between the sites is
a fertility gradient with the major contrast being
between the ex-fertilised Phalaris pastures and the
infertile Joycea sites. Our livestock-free observation
period of four years started in drought (2007), and
by 2011 there had been some wet or very wet
periods. During this time, biomass of perennial
native grasses increased, especially where kangaroo
numbers had been reduced; numbers of native
species in our survey increased by 18% and exotic
species declined by 20% (McIntyre et al. 2014).
However, the five plant communities illustrated remained quite distinct and the reduced
grazing had no effect on overall species composition. This supports the proposition that
floristic diversity is not highly responsive to grazing management. Diversity has developed
through periods of heavy and light grazing over hundreds of years and is apparently still
unaffected by that difference.
Similarly, at ‘Gang Gang’, over all the entire 50 ha there is little evidence of change in total
species richness over a decade. Of 223 native species we recorded, only six very restricted
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ones can no longer be found, and two are ‘new colonisers’. Any expectations that species
would spring up out of the seed bank or move in from nearby areas are not being met,
which underlines the stability of the system. We even question whether we just cannot find
the absent species, and whether the ‘new colonisers’ have always been there and have only
just been discovered. Over the 10 years, the only new species that have dispersed into the
property are Senecio madagascariensis Madagascan
Fireweed and Eragrostis curvula African Lovegrass,
which we quickly destroyed.
We have also been monitoring 72 sites at ‘Gang
Gang’. The bar chart (right) shows our data at
1, 6 and 9 years after we had taken the sheep off
(with standard errors). The species richness in
these 30 m2 plots is quite stable, as is the richness
of exotics.
On the downside, the next chart (below right)
shows data from four sheep camps within those
30 m2 plots in the same years. Here the native
species densities are still stable, if a bit sparser.
The exotic species, mostly annuals, are declining
only little bit, presumably because the nitrogencycle is still active there.
Another downside we have found is that on the
more productive sites – not all the sites but on the
more productive sites – there is an accumulation of
rather nasty grey poorly-decomposing litter (photo
below left). After a few good seasons without high
kangaroo densities and no sheep, the area was as in
the photo below right.

Trialling fire
Eight years after removing livestock we tried burning the plots, leaving 10 of them unburnt
and burning another 10. The photo (top next page) shows one plot 15 months after the fire.
There is some native Triptolodiscus pygmaeus. There is also Hypochearis glabra and some other
weeds, but the forbs have space to grow and the Themeda is still thriving.
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The bar chart (below) shows the averages of
those same sites (with standard errors) in the
same years since removal of the sheep. They
were only burnt once. You can see diversity
was maintained in all the 20 unburnt sites for
the first six years, followed by a decline plant
species density on the unburnt sites, evident in
year 9, and that in the 10 burnt sites the fire
seems to have enabled the species diversity to
be maintained though not to increase above
original levels. The same thing applies with the
exotic species on the sites before and after the
fire. This means the burning did not result in
massive weed problems.
The photo below left
shows some of the more
visible advantages of
fire. The long grass is
an unburnt sward and
the patch beside it was
burnt a couple of years
before. You can see
the Wurmbea dioica has
responded really well.
Another encouraging
outcome of the use
of fire is shown in the
photo below right. The
patch of grass at the left
of the photo looks like
(exotic) Briza maxima,
and on the right is a patch that was burnt. The timing of this fire was such that it seems
to have burnt off all the Briza seed, and the result is an amazingly clean grassland. I am not
suggesting that every burn will lead to these results, but if you know what you are doing there
is clear evidence that there can be some very good outcomes.

Grazing–burning interactions
However, all this is complicated by native grazers: kangaroos and wallabies. They can be an
unrecognised grazing pressure, either grazing non-selectively and producing grazing lawns, or
not grazing at all, which produces the really dense swards. In between those extremes they
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are grazing selectively, which could create a sward structure suitable for lizards and dragons
but not always good for the most palatable grazing-sensitive plant species.
We can control kangaroo densities to some extent, but there are some practical issues. For
one thing, the kangaroos move around and do not stay on one place or property. Sometimes
they just disappear when you had expected their grazing pressures to increase. Sometimes
they congregate when they are not wanted. And, very importantly, their grazing behaviour is
influenced by fire. Kangaroos are attracted to burnt patches, so they are able to prevent the
regrowth of the sward. That can be a useful substitute for more frequent fire if burning every
three years is practically difficult. However, they may also be preventing the forbs from regrowing because they eat them, and the flowering is affected.
The photo (right, top/front) shows an
area that was burnt about two seasons
previously; the caged area in the background
was set up immediately after the fire to
prevent kangaroo and wallaby grazing. The
groundcover here is the regrowth since, in
the cage and outside it (front of picture)
where it has been grazed by the roos. I have
observed that over time the groundcover will
gradually build up and the forbs will come
back, but there is a period where the grazing
pressure is increased. Look at the alternative
image (right, below/rear) where there was no
burning: this is a really old sward in a damp
area that had a lot of litter, and you can see
the muddy kangaroo print in the photo, so they are actually trampling the litter into the soil,
potentially speeding up soil recovery and incorporation of organic matter. If you have a highly
eroded site that could be what you are after. Also, in drainage lines that are vulnerable to
erosion, maintaining a thick sward to prevent erosion during times of high water flow could be
a priority, but you may find it is becoming choked with grass litter and getting weedier. This is
another complex factor that has to be managed in a landscape when you take away the sheep.

Kangaroos grazing forbs
On part of ‘Gang Gang’ we set up an experiment
in 2010 to see whether we could establish species
that we knew could grow on the property but
were not present at this particular site (photos
at right). The experiment was well replicated,
and we used three species and tracked their
establishment over three years, with or without
grazing exclosures. There were good seasons and
the area became quite choked up with biomass,
so we burnt the entire site in April 2012. Within
these grazed and ungrazed sites, we tracked plant
establishment over a few years.
The two charts (next page) show the results of
sowing the three species Microseris, Bulbine and
Stackhousia. The top chart shows the percentage
emergence in 2011, 2012 and 2013. You can see that there is good seed germination and then
the numbers decline over time. Comparing the red (grazed) and the blue (ungrazed) bars
shows there is an effect of grazing on the numbers of plants, particularly Microseris and Bulbine,
but not so much on Stackhousia.
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In terms of flowering (lower chart,
right), Microseris is much more
precocious and flowered very
quickly, in the same year; it behaves
like an annual, and you can see the
effects on the ungrazed (blue) and
the grazed (red) over the years.
Bulbine barely flowers. It is not
clear whether it will establish in
this area or not. Stackhousia seems
to be coming on in the third year.
The statistical analysis suggests that
grazing significantly reduces the
number of flowering plants and the
number of plants, at least for Bulbine
and some populations of Microseris.
This is our evidence that grazing has
an impact on forbs, as I mentioned
earlier. We have seen them being
grazed – one day there is a beautiful
group of flowering plants and the
next day the flowers have all gone.
Grazing preference is highly conditional, so if there is little groundcover the kangaroos will
eat anything – there is a sliding scale of selectivity. Our evidence (above) certainly suggests
the kangaroos are eating forbs. I know Stumpy-tailed Lizards also eat Microseris flowers, as do
insects also, so caged plants are not entirely safe. I am not suggesting that macropods prefer
forbs, but they definitely will eat certain forbs under some circumstances. I know they adore
Eryngium in its vegetative state – not when it is blue and in flower.

Overall
Looking at our findings from a whole-landscape
point of view, the story that emerges is about the
heterogeneity of the landscape, and the range of niches
that it contains.
For example, we now value our somewhat persistent
eroded sites because they provide open bare ground
areas that suit Drosera (photo, right). Some of the
orchids and other geophytes are favoured by this kind
of habitat too. The big thick unpalatable grasses have
value in providing support for some species of forbs.
This Tetratheca (lower photo, right) is one species
that has benefited from the accumulation of dead
littery piles of Joycea and is doing quite well, because
it is grazing sensitive. Themeda can produce the same
kind of accumulated biomass, which will suppress
forb establishment, but for established forbs that are
sensitive to grazing and grow relatively tall, then the
biomass can protect them while they poke up above
it to flower and set seed. The seed can fall to the
ground and be ready to germinate when the sward is
later opened up or burnt. Our biggest Bulbine plants
are not in the recently burnt site but in the horrible
thick Themeda. Ideally they need a patchy mosaic which
offers different opportunities for different parts of the
life cycle.
McIntyre: The double-edged sward: managing after the sheep are gone
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Conclusions
These are my general conclusions.
1. The prolific growth of a perennial
grassy sward after the removal
of livestock can certainly
kick-start the soil restoration
process in grasslands that have
been degraded by grazing. The
sward provides soil protection
and soil organic matter, but can
suppress forbs through build-up
of biomass.
2.

Floristic composition is very stable and does not really change much after the removal of
grazing. Grasslands evolved to be grazed, and grazing is an essential part of their existence.
Even in small urban reserves, if the grasses are not being grazed by macropods, the
grasshoppers may be eating them, so grazing is always going on.

3.

Fire will be a useful tool – when we have mastered its potential for conservation. It has
the important attribute of being non-selective and knocks back everything including
unpalatable plants left by herbivores. Issues arise if you only burn in small patches that
attract high grazing pressure. This can interfere with forb re-introduction.

4.

Macropod grazing can delay the recovery of the burnt sward, and the growth and
flowering of taller palatable forbs. That is not necessarily a problem. This follow-up
grazing may enable us to burn less frequently.

5.

Fire or heavy grazing followed by rest may be a good strategy when reintroducing forbs.

6.

Maintaining a mosaic of short and tall patches through a combination of burning and
grazing manipulation can provide for the full array of life-forms and tolerances that you
find in grassland plants.

7.

Another point to mention, although I did not address it specifically, is that grassland
species are not very mobile, and therefore management needs to be sensitive to their
existing distribution. They are long-lived. Only a small handful of species have any
significant dispersal capacity, and not many species have high fecundity. They do not
produce many seeds. If you let them die they’re not necessarily going to spring back from
seed, so you really need to be managing for what you are seeing in any particular part of
the grassland.
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Restoring species-rich grassy woodland of the Cumberland Plain:
a new approach +
Paul Gibson-Roy
Greening Australia

Abstract: Grasslands and grassy woodlands contain many rare and threatened species. Clearing for agriculture
and continued grazing have reduced the extent and complexity of these ecosystems throughout their natural
ranges of south-eastern and south-western Australia. Experience has shown that the grassy herb component is
problematic to restore or reintroduce at-scale, in particular due to limitations on seed, and weed competition,
and limitations of restoration techniques. Establishing seed production areas (SPAs) can reduce or overcome
problems of species availability and seed volume, including for threatened species, while working on nutrientlimited sites and using techniques such as direct seeding can increase the scale of restoration and improve
establishment outcomes. This presentation will give an overview of a current program that is seeking to restore
40 ha of Grey Box grassy woodland in the Cumberland Plain region of western Sydney.

Today I shall be talking about the Cumberland Plain region and the grassy woodlands of
western Sydney, and some of the processes and practices that we are putting in place there
to restore them and how this flows on from some of the grassland work we did earlier in
Victoria. It will also complement the paper by Graham Fifield (this proceedings). First I will give
some broad context to groundlayer restoration, based partly on personal reflection.
About 90% of the images showing grasslands
No. 01

that we have seen in presentations at this
forum have had trees in them. This is
not a surprise. I see grasslands and grassy
woodlands as a continuum rather than
separate entities. In either state they are
affected by various geological and climatic
factors which can favour certain species or
functional groups, and lead to ebbs and flows
in carbon content and the like. On top of
this, the human impacts we impose on them
have the capacity to push these ecosystems
on different trajectories. We can also contest
our interpretations of pre-European history
– from photos and pioneer records – or we
can use them to set the scene for current management. Some people object to this notion of
plasticity between grasslands and grassy woodlands (and even forests). They refer to naturally
treeless grassland such as those of the Victorian Basalt Plains and say these landscapes will not
support trees. I do not hold this view. Indeed I have spent years and years walking around the
Basalt Plains of Western Victoria and everywhere I look there are trees. Most might have been
planted since colonisation, but overwhelmingly they are growing across the landscape and
many are reproducing. There are also relict native trees in that landscape as well: Casuarina
and Banksia and Eucalyptus and Bursaria and others. These give hints that trees were a part
of these landscapes in the past, and this demonstrates that these are dynamic and changing
landscapes, and that natural as well as human factors have much to do with the composition
and structure at any point in time.
There is also the human context to consider, and how it currently shapes the world around
us. Humans have a tendency to partition and reduce the complexity of the natural world –
this is seen most clearly in our agricultural landscapes which are dominated by monocultures
or by a reduced diversity at a range of trophic levels. This certainly complicates things for
those focused on conservation and restoration. But as we have also heard here (e.g. talks by
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Marshall, Robertson, this proceedings) societies are now more and more recognising a need
for balance in our interactions with the natural world, and there is an increased sense that
we must share the responsibility for human impacts on biodiversity and nature. Sadly, these
impacts have been consistently increasing since the rise of the Homo genus 2 million years
ago and they now threaten to swamp the natural world. Here in Australia for example – as
Charlie Massy pointed out (this proceedings), 60% of Australia’s land use footprint is used
for agriculture. It is worth reflecting on this. It suggests that in those landscapes we evict the
bulk of biodiversity. This is because, in the instance of, say, grazing, we want to keep that land
selectively for a tiny group of herbivores. We only tolerate the presence of other biodiversity
(native or exotic) if they have no negative impacts on the stock. It is even more pronounced
in a cropping system. Here we essentially only allow single predominantly annual species
to occupy whole landscapes. And we humans hold these huge landscapes, dominated by
monocultures of annual species, in those states year after year and decade after decade, by
sheer willpower, by intelligence, by fossil fuels, by concerted impact. Now whether that is good
or bad I do not know – there are many humans to feed on this planet. It is what it is, but the
impacts to other species are profound.
Climate change is a looming worry for humans. It is difficult to avoid this topic at any
conference or seminar these days. Any research or restoration project these days that
does have not as part of its goals a claim to assist in mitigating or better understanding the
impacts of climate change on native species has little hope of being funded. This I find ironic.
Humans and certainly human civilization have much to be concerned about in relation to
radical climate change. However, in the natural world, other species have already been hit
by a profound climate change-like event in the rise of humans. Today most of the natural
landscapes of the world have been or are being cleared for human-centric purposes. There
has already been mass extinctions of species at the hands of humans prior to our disruptions
which have resulted in exacerbated climates. If we (humans) are the losers as a result of
climate change, failing a Venus-type outcome, it is hard to imagine that nature will conversely
benefit. This current scramble to save nature from something we created, and which we
ourselves have most to fear, seems somewhat disingenuous.
Some of the reasons we have trouble facing up to and better dealing with our impacts
on nature, I think, stem from our tendency to see issues in terms of goodies and baddies.
Baddies are really easy targets and can be used to divert attention from underlying issues. In
our sector, developers are generally viewed as the baddies. They clear grasslands and build
suburbs, shopping centres or factories. We all get cross and expect the developers to pay an
environmental cost to compensate for their developments. Yet we all, as a society, should be
paying that cost. We are all beneficiaries of such developments, be they agricultural, urban or
resource-focused. My clothes, my car, your computer, your phone – all these things that we
gladly take for granted represent a cost to the environment. No-one can absolve or isolate
themselves or hold single groups wholly responsible. We need to look at the scale of what
is happening to the planet, let alone to native grasslands, and come to a sense of what we
individually and as a society are prepared to do, myself included.
I think it is reasonable to suggest that
collectively, we have conflicting responses or
feelings about human use of iconic agricultural
landscapes – annual crops under lovely big
old Red Gums for instance (e.g. photo, right)
where we mix function (food) and native
species. In many rural settings (for example,
on rural roadsides) some would prefer to
have the native ground layer retained, but in
its absence the ‘exotic’ introduced flora plays
an important functional role. Indeed, even
in our remnant grasslands there are many
introduced plants and animals, and these
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also serve a functional purpose, whether we
are comfortable with the idea or not (e.g.
photo, right). We should reconcile ourselves
to the fact that there are many non-native
organisms that are now a permanent part of
our landscape in Australia. They may not be
native but they do represent biodiversity, and
provide varying levels of function. At times we
need to decide to what extent we want these
exotics to occupy a system (although it is
almost certain none can or will be eradicated).
These realities challenge us to make rational
and clear decisions and not abdicate that responsibility.
While on the whole we keep shifting
landscapes towards monocultures or
simplified systems, there are still some
complex native landscapes to be found. Here
are examples of Red Gum Woodland in
south-western Victoria (right) and York Gum
Woodland in Western Australia (below right).
Local people in that WA region routinely
suggested to me there were no native
perennial grasses in their landscapes, only
trees and shrub understories. Yet one time,
after much driving across the wheat belt, we
found this little remnant. It was surrounded by
a paddock dominated by native grasses. Inside
the open woodlands there was not a dense
shrub layer but sparse grasses and a carpet of
groundlayer wildflower species. These were
likely to be a relict of a once widespread
component of that landscape. Now long-term
changes under a different human management
regime have resulted in their widespread loss.
These rich and diverse communities represent
an interconnected web. Below the ground
and above the ground there is a flow of
resources between and across all the species
and trophic levels. Look (below) at these
examples of beautiful grasslands in Victoria:
Box–Ironbark grassy woodland at Bendigo (left); and herb-rich woodland at Stawell (right).
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The wonderful Worndoo Common shown here
(right) is a relict of the pre- and post-European
management practice of constant burning, as John
Morgan has pointed out (this proceedings), and
this has ensured it has retained its wonderful
diversity. One last point. Note all the trees in
those three photos.Yet this is the Basalt Plain,
a so-called naturally treeless landscape because
‘trees don’t grow in basalt’. More reason to pause
and sometimes question the consensus paradigm.

Grasslands near cities?
In addition to the massive agricultural footprint
imposed on the planet we also build mega cities
across the world occupying more land. Can we embrace nature within these urban landscapes?
I believe the answer is yes!
In Sydney, along Broadway, there are two buildings that provide wonderful examples of how
this might be achieved. The buildings are called the Central Park Buildings, and they are literally
draped with living vegetation. In fact they have been constructed with vegetation built into
them, rather than being retro-fitted at a later stage. In think examples like this provide a vision
for the way that we could and should be building urban landscapes. They may not be perfect,
but they are examples of humans embracing nature within our systems in a meaningful way.
West of Sydney, the Cumberland Plain region,
ringed in red on the photo (right), has a multitude
of issues in relation to ‘sharing with nature’. Most
are human-generated issues such as weeds, ferals
– all essentially consequences of our actions.
When you look at the current composition of the
Cumberland Plain Woodlands, you have to ask: is it
a grassland? Is it a woodland? Is it a forest? There
are different soil types in the region, ranging from
shale-derived clays to sandy loams. People may
draw lines around those soil divisions and decide
vegetation belongs to one or the other, but I know
for a fact (because I have been out there looking
for species for the last three years) that many of
the plant species occur consistently across those soil types. They are able to exist on a range
of soil types. For some species this is not always the case, but here many do so.
The Cumberland Plain is dominated by the Grey Box Eucalyptus moluccana. Talking with
local historians I believe that timber cutting in the early days selectively removed many other
species that were also widespread and perhaps dominant at the time. The result is that today
Grey Box is the dominant tree and most now think this is the natural state of affairs rather
than a recent anthropogenic quirk. Indeed, the Grey Box forest of this region is almost totally
recent regrowth. There are very few old trees or relict trees. Instead, dense stands shoot
up wherever grazing or other forms of disturbance have been curtailed. In among this dense
urban matrix there also exists a semi-agricultural landscape with the typical isolated paddock
trees and an exotic functional groundlayer. If this type of management is curtailed – say, by
restricting grazing – vigorous tree regrowth occurs. The composition and structure of this
landscape before European settlement is unlikely to have been similar to the dense singleaged stands we commonly see today. Many early observations suggest it was more often an
open woodland with a grassy understory. Trees were often described as being widely spread
with little undergrowth below. Fire is likely to have been used to keep these landscapes in
such a state. There is still some evidence of older large and spreading trees in some areas but
these are now rare. Of course there would also have been areas where shrubs also grew and
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at times were allowed to dominate. This complexity in structure created different types of
habitat, supporting the Aboriginal peoples of earlier times. There would have been complexity,
because the early Aboriginal people managed those complex systems very well. We seem
disinclined to expend the time or resources to do the same.
It is not uncommon now to see native bushland in the region with between 1000 and up
to 10,000 stems per hectare, even at the Prospect Reservoir which is supposedly a ‘jewel
in the crown’ in terms of Cumberland Plain Woodland conservation. As a consequence in
these densely treed landscapes, much of the groundlayer has dropped out, because very little
light reaches the ground level. In many instances the native shrub Bursaria swamps the midstorey, and creates a dominance of its own type. The great irony is that we may say we want
open grassy woodlands with lots of forbs, but we will
not manage the landscape in a way that allows that
to happen. The result of this in action is clear right
across the Cumberland Plain and indeed other parts
of Australia. It is a weird contradiction that is seldom
discussed in our sector.
Where we have tried to restore these systems
historically we have, particularly in Sydney, applied
regeneration at small scale or by planting trees as tubestock at larger scales (two photos at right). Many may
be familiar with this approach, producing straight lines
of trees with tree guards around them. At the density
these trees are commonly planted, they are never going
to create an open area of grassy woodland – they will
result in dense forest. Although some people argue
that the trees will be thinned out at a later stage this
is seldom actually done. In fact, the public become
very protective of these dense stands once they have
established, and are typically resistant to any attempts
to thin them out, whatever the reasoning. This type of
situation is typical in a complex society where many
have an opinion and feel they have a right to influence
outcomes.

Can we successfully regenerate grassy landscapes?
Where do we start, if we are thinking about putting these complex communities back
together? The trees and shrubs are relatively easy to plant out, but how do we reintroduce
the rest?
Important factors we have found in Greening Australia’s Grassy Groundcover Research
Project work are based on the insights gained by many people at this forum, and also through
scrutiny of reference site conditions. Josh Dorrough (this proceedings) reminded us that we
need to consider nutrient conditions when restoring a modified site. We should look also
to the structure and composition of reference sites if they are available. It should also be
remembered that the current composition and structure of such sites have been influenced by
their historical management as well.
There are many other resources that are required to restore complex grassy landscapes,
such as infrastructure and machinery, and for these we need money. Sadly, we cannot save the
environment just through volunteerism, or with a ute, a tray of seedlings and pamphlets. The
scale of the problem is immense. Of course people are routinely willing to spend millions and
millions of dollars on building their homes, yet as a society spend next to nothing on what is
required to repair our environment, which is arguably the most important asset we have and
may be the key to ensuring our long-term survival.
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For restoration we need seed. Lots of it. Seed is the critical resource. And once native
grassland species have disappeared from regions (as they have in most), how do we restore
them without seed?
Restoration is also about removing or reducing some exotic species and replacing them with
natives. This is very difficult at the best of times, but even more so when there are hardly any
natives left to act as seed resources. And to deal with the exotics, controlling soil nutrients
may be critical. Nutrients are a key factor in controlling many exotics and favouring natives.
This may be further complicated by the size, composition and depth of weed seedbanks.
There are many good people now in Australia doing wonderful work growing native seed
crops to generate seed: Chris Findlay, Ian Chivers, Tim Zwierson, Tim Bardon, Bindi
Vanzella, Steve and Rhonda La Brouque, Cath Olive, Tim Berriman among them. These seed
production crops are critical. I am absolutely convinced we must go into seed production in
this sector. Unless we invest properly in that area, we will never have the basic fundamental
resource (seed) either to enhance remaining remnants or to be able to go to a new site and
start them again through restoration. If we just rely on harvesting seed from remnants there
will never be enough and in addition we will likely ensure their degradation or demise.
These days on Sydney’s Cumberland Plain it is
extremely difficult (almost impossible) to find good
robust and clean stands of Themeda. Some remains
on public lands that have been retained for groups
such as Department of Defence, but that is mown
low regularly, so it is seldom left to seed, and getting
access to such sites is nearly impossible.
This photo (right) shows a Themeda crop we sowed
in an ex-vineyard area a few years ago. Now it is
providing a lovely crop of seed each year. Here (next
photo below) are other native grasses that we are
growing in a more intensive manner (in weed mat),
as an intermediate step to bulk up enough seed so
we can later grow them as in-field crops. In another
area we have recently sown 5 ha of native grasses
which should provide very good seed as crop in
coming years. In another area that has been under
development for four years now, we are growing
a range of sub-dominant species, many of them
wildflowers. This footprint is being filled with plants
as resources become available.
We are using a mix of techniques in the seed
production area (SPA). This includes the use of
raised beds (photo, right), which can improve our
seed collection, making it cheaper and easier. They
are well suited to the heavier seeded species, where
the seed just falls into these gullies (photo below).

This (left) is Burr Daisy: its seed is
falling into gullies from which we just
sweep it up.
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We grow also climbers and twiners (photo
right), which are almost impossible to harvest
seed effectively from in the wild. These grow
up trellises. In this way we are getting large
quantities of seed. It just drops down into the
collection bays and we pick the seed up from
there. Other growing cells we set up as flat
areas (next two photos below). Here we grow
particular groups of species from which we
either harvest ripened seed on plant stems with
a whipper snipper, or wait till it drops and pick it
up off the weed matting with a vacuum.
These mixtures of approaches are helping us to
secure quantities of seed that we can then sow
back into the landscape (where there is little left).
I have been asked if we grow orchids in SPAs.
Orchids are tricky – one needs to get permission
to use them. I would like to look into getting
them growing in SPAs as well, and then including
them in seed mixes, but it is still very early days in
this respect.
At this point we (Greening Australia) have several
areas where we use seed production. There is
one here in Canberra and several small ones in
Victoria and of course the large one in Western
Sydney.
We have high expectations of seed. Many think
that every seed that falls from its parent to the
ground will germinate, producing thousands
and thousands of seedlings. This expectation
of success is not only for the natural landscape
but for the field-scale restoration efforts we
undertake. I tend to think these expectations may
be a little high. When one thinks about it, in the
wild a plant needs to replace itself through the
successful establishment of an offspring for its genes to persist. They then invest an awful lot
of energy in producing from hundreds to hundreds of thousands of seed to ensure they can
produce one replacement for the parent. So maybe nature has a much lower expectation of
success for all the seed produced than we do. We certainly want more than a one-for-one
outcome.

Nutrients
As I mentioned, we try to focus on
understanding and then tackling nutrient issues.
This (photo, right) is where we work, within
the lands owned by the University of Western
Sydney in Richmond (our seed production
areas and restoration footprint).
In our restoration zone we aim to reduce the
nutrient characteristics somewhat, over 10 ha.
The photo shows a bush block adjoining the
agricultural area, and that serves as a reference
site for the restoration zone. The agricultural
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paddock in which we undertook the
restoration was dominated by African
Lovegrass Eragrostis curvula and
Fireweed Senecio madagascariensis
and a suite of other agricultural
weeds (and some pasture grasses).
A baseline survey (bar graph, right)
revealed those areas were about 75%
Lovegrass at 20 plants/m2. We also
took soil core samples to test the
seed bank, and found in the top soil
layer about 65 plants germinating
per 200 g of soil, all of them exotics.
However, when we grew out soil
cores that are 150 mm deep we only got 15 plants
germinating per 200 g soil. This confirmed for us
that the bulk of the weed-seed load was in the upper
soil layer. We also looked at the soil characteristics
of the adjoining bush block sites. Comparing the two
remnant bush block sites (green, blue bars, right)
and the restoration paddock (orange bars), the
soil pH values do not really differ but it is clear the
agricultural paddock where we want to undertake
the restoration work has much more soil nitrate and
phosphorus than the remnant sites.
To address these issues of weed-seed load and
nitrification we remove soil or ‘scalp’ (see also
Graham Fifield’s talk, this proceedings).
Scalping is a practical way to address these
two critical obstacles to restoration. We
are trying to reduce the cost of scalping, for
example by not taking any of the soil off the
site (this is expensive) but instead inverting
it onsite to create ‘islands’, as shown in the
diagram (right). We then sow complex grass
mixes onto the scalped areas and broad-leafonly seed mixes onto the islands.
The theory behind this combination of scalped
zones and localised inversions is that the weed
load and nutrient zones are concentrated
in the upper soil and decrease down the
profile. Therefore the scalping removes those top layers and exposes a surface with a lower
concentration of weed seeds and nutrients. And on the islands you are inverting layers to
put the lower concentrations at the top. That is the theory. We tested, after doing all this,
and soil samples across all these zones showed that the islands and the scalped area (and the
remnants) do not differ in soil pH and electrical conductivity. The nitrate concentrations are
now lower in the scalped areas than in the reference sites. Soil phosphorus is still somewhat
high in the restoration paddock (in particular on one of the inversions), but over most of the
area it has dropped by half from what it was prior to scalping.
For the direct seeding we make up complex seed mixes (top left photo, next page) and blend
that with sand as a homogeniser. This then runs out of seeding machine onto a nice little
seed bed which has been worked up by the tines, after which it is press-rolled into the soil
(top right photo, next page). It can take 12–18 months for a restoration like this to begin to
look like a native grassy landscape. Here we are already seeing signs of things happening. Many
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native grasses and some of our forbs are emerging in the zones where they were seeded. Early
on we saw ants sharing the seed.
These next photos below are a just sample of locations where we have applied similar
restoration techniques, including scalping to restore grasslands and grassy woodlands. Some are
now classed in Victoria as significant or highly significant grassland. Most are highly complex: if
you walk onto one of these restored areas and do not know how they came about, I guarantee
you will say, ‘Oh this is a wonderful remnant grassland that must have been here for X hundred
years’. This seems to me to be a great outcome and shows what is possible if we apply ourselves
to complex tasks.
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My last point is that building these complex
systems also create many niches and
opportunities for other organisms. In our
sites there has been strong colonisation with
creatures from other trophic levels, resulting
in very functional attributes across those
layers (photo, right). Again, a great outcome
in terms of restoring biodiversity.
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A decade of hunting dragons: monitoring Grassland Earless Dragon populations
in the Majura and Jerrabomberra Grasslands of the ACT +
Emma Cook
ACT Conservation Research Unit
Abstract: The ACT populations of the endangered Grassland Earless Dragon have been monitored by the ACT
Government and University of Canberra in the Majura Training Area (Defence) and Jerrabomberra Grassland
Reserves for more than a decade. This monitoring program enabled researchers to detect an alarming decline in
the abundance of these populations during the prolonged drought conditions in the mid 2000s, leading many to
fear the worst for the future of this species. However, the last two years of data are showing encouraging signs
of recovery for populations of dragons at these sites. The knowledge gained from this long-term monitoring
program has informed management decisions and actions for the species and its grassland habitat, such as the
establishment of a captive breeding colony and a study of grassland habitat structure management.

In the ACT we have had been hunting dragons
for a decade or more, in teams from the ACT
Government and University of Canberra Institute for
Applied Ecology. Our target is the Grassland Earless
Dragon Tympanocryptis pinguicolla. (The photo at right
shows an adult dragon on the back of a hand, with
No. 01
its long tail out of sight.) I am going to tell you about
monitoring these dragons in a few remnant patches
of Natural Temperate Grassland in the ACT.
In its current form, the monitoring began in 2002 at the Majura Training Area, which is Defence
land just north of the Canberra airport, and has run for 12 years. One year a different method
was used, relating to disturbances. That particular year, they were looking at the effects of
a big dirt road on populations of the animals that had homes nearby. The road is used for
carrying troops through to the firing range, and is in regular use.
Other monitoring programs have been running at Jerrabomberra West grassland reserve since
2006, and Jerrabomberra East since 2009, and from these we have 9 years and 6 years of data
respectively. Through these programs we were able to detect a steep drop in the population
numbers of the dragons, specifically at Jerrabomberra West, during the Millennium drought.
The photos at right show the effects of
the drought on the grassland habitat of the
Grassland Earless Dragon at the Majura firing
range. They compare the area in summer
1999 (before the drought set in) and in
summer 2007 after grazing by large numbers
of kangaroos. Not only was the 2007 photo
taken during the drought, it was also after a
huge summer storm that had washed away
the standing dead grass structure that had
been there beforehand. In 2009, kangaroograzing exclosures were put in place on the
three sites, one on each. The exclosures
differ in size, according to the size of the reserve and the kangaroo population at each site.
We now have practical equipment that we use in monitoring these dragons – the ‘spider tube’.
The tubes were designed based on the experience gained by the staff on these programs over
the years, especially Don Fletcher, Murray Evans and numerous others.
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Spider tubes (photos, right) mimic Wolf Spider
burrows, and the Tympanocryptis use them for shelter,
both for thermal regulation and for shelter from
predators. They consist of just two tubes of conduit,
the outside one bigger than the inside one. In the
close up, you can see a dragon inside the ‘burrow’.
The inner tubes are sealed at the bottom (with a
drainage hole) so we can just pull the dragons out
if we need to. We go along with a torch looking in
each tube for the dragons hiding there. Often we
scare them in.
I often think that people looking out of the aeroplane
window as they fly out of Canberra airport, on the mornings when I am out monitoring,
must wonder what is going on. We would look like a random group of people walking up
and down, gazing at the ground, with torches and toothbrushes in hand and a strange array of
things in our packs for keeping our spider tubes
functioning!
The tubes are arrayed in a grid, so it looks
something like the diagram at right. There are
seven rows of eight tubes, all at least 10 m apart.
There are four grids at each of our monitoring
sites, and the grids are at least 100 m apart
or slightly more, to avoid any overlapping of
the home ranges of animals from one grid to
another. We had one case of juvenile dispersal
over more than that distance; we think he was
trying to get far enough away to get a good
spot.
The coloured-in aerial views of the Majura
(north) and Jerrabomberra (south) valleys, in
the photos at right, show the grassy landscapes.
The lefthand photo shows exotic pasture (bright
green), native pasture (yellow) and Natural
Temperate Grassland (orange); in the righthand
photo the red overlay shows the areas mapped as
Tympanocryptis habitat a number of years ago.
Our monitoring spots are shown by the blue
grids inside the white circles in the aerial photo
below. Four spots are just north of the airport
in the Majura firing range; four are in the kangaroo exclosure at
Jerrabomberra West; and there are another four in the Jerrabomberra
East reserve, two in the kangaroo exclosure and two outside it.
The photos below (top of next page) show a typical find. In the top
corner is a hatchling weighing less than 1 g, probably only a day old, or
possibly born that morning if he was a large baby. The other dragon
is an adult, weighing 6.33 g. We measure their length, and weigh and
photograph them for identification purposes so we can recognise
them if they are recaptured. We give each one its own number on
its belly with a permanent fine-tip black marker pen: these two are
therefore numbers 7 and 24. When they shed their skins the number
comes off too, but there is no other reasonable or ethical way, yet, for
permanently marking the individuals.
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Total individuals found each
year, from 25 in 2002 to 16
in 2014, are shown in the bar
charts above and right. (2005
was the year I mentioned when
the method was different.)
There is an apparent decline as
the drought persisted, with 11
individuals in 2006 and only 4
in each of 2007 and 2008. The
drought broke in 2010, but the
numbers dropped down to 2 in
2011 and 2012 when there were
very wet periods in summer.
We do not know if these
changes are truly representative
of population changes or if they are specific to our method, because the spider tube is not
a true trap; the animals can come and go as they please. We do not know if detectability
dropped in those wet seasons, or whether the hatching and breeding were affected by ground
temperature, soil moisture and other factors.
We recorded how many of our tubes were being flooded over those wet summers. There
was so much rain it was washing soil into the spider tubes and plugging up their drainage
holes. On many days we did not find any dragons because the tubes were full of water and
these reptiles do not go swimming voluntarily. We know not to survey on days when it has
been really wet that morning or the night before, because in those wet conditions the dragons
will choose to shelter in a large well-drained Speargrass tussock rather than a sodden plastic
tube. I was fairly depressed by the numbers we were finding in 2012, and cheered when
surveys in 2013 and 2014 found larger numbers: up to 6 in Jerrabomberra East and around 20
in Jerrabomberra West (note different vertical scales).
At Jerrabomberra West the decline in numbers during drought was steeper, from 206 in 2006
to single figures in 2010–12, than at the Majura Training Area during the drought. However,
the patterns at the two areas were similar, unlike the pattern at Jerrabomberra East. We do
not know why the East site appears different. Although for the first two years of monitoring
there we had only enough funding to put in two monitoring grids, there are four there now
– two in the exclosure and two outside.Yet the numbers are still low at Jerrabomberra East.
One explanation may relate to the biomass there. Since the drought broke, with no kangaroo
grazing inside the exclosures the grass is so dense it has overcrowded itself now (spring 2014).
There are no gaps where any other plant can grow, and some of the grasses are senescing
instead of flowering.
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Trying another approach to measure numbers of dragons there, Dr Will Osborne, who
monitors the Jerrabomberra East reserve for ACT Parks, put two transects across the
kangaroo exclosure this year (2014), where the groundcover was more heterogeneous.
During the last few weeks of our survey season he found four dragons along those two
transects compared to a total of six found across four grids during eighteen checks. Clearly
the dragons are still present, and we may need to rethink our monitoring grids to get more
representative data about the population.
The threatening processes that have impacts on the grasslands are an ever-present issue
for Tympanocryptis. Three populations of Grassland Earless Dragons have been negatively
affected by land use or management decisions or history. One, known as the Amtech site, is
a patch outside a reserve area, in Symanston near Fyshwick (see map in Mulvaney 2015, this
proceedings). This patch was overgrazed during the drought and we believe that population
of dragons is now extinct because we have not detected any animals there in some years.
Another area of dragon habitat was cultivated when it should not have been, and therefore we
presume the dragons are no longer there, though we have not surveyed the area since. The
population formerly known to be west of the airport, alongside the current Majura Parkway
extension, is potentially surviving, although transects used to survey for dragons before the
road works, in those very wet summers, did not detect any activity. These losses, actual or
potential, make our monitoring work all the more important.
Lack of grazing and lack of burning in our
exclosures have resulted in dense swards
of tall grass, predominantly Speargrass
(Austrostipa sp.). In the Jerrabomberra West
kangaroo exclosure (photos at right) we
have begun a burning and grazing program
within part of the habitat, starting out
small, getting a feel for how to do the
burns and get them right. We have done
three burns there now in late winter to
early spring, in a patchy formation. The last
one was done in mid-October (2014). We
have been able to follow that up with some
grazing, by arrangements with a sheep
owner.
I have collected a small set of data from this trial, over only a 12 month period. We measured
grass sward structure, because the structure is very important for dragons for thermal
regulation, shelter and hunting, in the same way as for other reptiles such as the Striped
Legless Lizard Delma impar (e.g. Howland et al. in press). We also measured floristic values
using the Rehwinkel method (Rehwinkel 2015, this proceedings). Thanks to collaborative
experts who have helped us, our results show that the site now has a groundcover comprising
50–70% native vegetation, which we believe is almost ideal for this species, and 10–30% bare
ground, and 0–2% exotic vegetation.
There was regeneration of exotic plant species after the burning, but less than we had
expected. The forbs flourished: a number of people asked me, ‘What’s that great big green
clump over there?’, and it turned out to be enormous Wire Lilies Tricoryne elatior! Also, I
noticed in 2013 that the only places where tall Speargrass was flowering was where we had
burnt it in 2012. None was in flower anywhere else. Grazing alone is not effective because
the sheep do not eat the dead grass thatch though they do break it down by walking around.
Therefore, having concluded that burning and grazing together work very well, we are now
deciding on the best balance for Tympanocryptis in this habitat. Doing any more, however, will
depend on having both time and adequate funds available – as they were, fortunately, when we
burnt and grazed before.
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Finally, although we are managing primarily for the Grassland Earless Dragon in these sites, we
recognise that dragons are not the only important species here, and that other species will
also benefit from the management work that we are doing in these areas.
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What’s killing the trees? Investigating Eucalyptus viminalis
(Ribbon Gum) dieback in the Monaro region of NSW *+
Catherine Ross

Greening Australia Capital Region
Abstract: Over the last decade, huge stands of Eucalyptus viminalis across the Monaro plains in south-east NSW
have been declining in health. The affected area is estimated to cover around 2000 km2, with almost all E. viminalis
within that area now either dead or severely affected. An initial investigation suggests that ‘traditional’ causes of
rural and forest dieback such as agricultural practices or altered fire regimes have no effect on the severity of the
dieback, but points to climate change and extreme weather events as the underlying cause. The harsh climate of
the Monaro is at the edge of the climatic range of E. viminalis, and the recent drought and changes in climate may
have pushed the species beyond a critical threshold. With no apparent recovery and little regeneration occurring,
E. viminalis may be lost entirely from the Monaro region. The management and rehabilitation of this devastated
landscape will be a huge challenge over the coming decades.

I am going to talk about trees at a grasslands forum! The trees are in the Monaro region
of southern NSW, which is well known to many of you here today. The story I am going to
tell is a summary of my Honours’ research through the Australian National University and
sponsored by Greening Australia. The work finished in mid-2013, and there have been few
changes in the treescape since.
Tree dieback is very visible from the road when
No. 01

driving towards the Snowy Mountains between
Cooma and Jindabyne. Over the last 10 years or
so, the Ribbon Gums (Eucalyptus viminalis) have
been gradually declining in health and most of
them are now either dead or very close to it.

The Monaro region is a high plain that extends
between Bredbo, Numeralla, Nimmitabel and
Jindabyne, south of Canberra. The map (right),
drawn from a road survey I did, gives an idea of
the extent of the problem. The dieback in this
area, which is dominated by E. viminalis, covered
just under 2000 km2 at that time – almost the
size of the ACT. The central area of the map is
more severely affected than the entire region.
The dieback seems to gradually lessen towards
the edges of the mapped area, and the edges are defined by a change in species composition
to either Snow Gum E. pauciflora or Box–Gum E. melliodora – E. blakelyi.
Dieback refers to a general decline in the health of a stand of trees, which can lead to
premature death, and the declining health can be caused directly by things such as salinity,
pollution or disease. Usually, however, the term dieback refers to a more complicated situation
which is often a result of a range of interacting factors. It can be associated with insect attack,
and that can either be the main cause or the result of an underlying problem. When trees
are defoliated by insects they attempt to replace their crown by generating epicormic growth.
However, that is growth very palatable to insects,
and there is a feedback effect with repeated
defoliation and regrowth until the trees eventually
exhaust their resources and die.
In the situation on the Monaro, the dieback is
associated with the Eucalyptus Weevil Gonipterus
sp. (photo, right) and we know that this is the
This paper combines an edited transcript and the powerpoint slides of the presentation.
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ultimate cause of death because the remaining foliage shows characteristic damage from both
the larvae and the adults. Only Ribbon Gums are affected and they are the preferred food of
this weevil. There have been trials using a stem-injected pesticide to protect some trees, and
those trees showed a significant improvement in health. I had the weevil identified and it is
native to the area. It is not known to have serious outbreaks in Australia. When introduced
to eucalypt plantations overseas it has caused problems, probably because of the absence of a
parasite that normally controls it here. To have an effect like this in the Monaro, when it is not
a species that has outbreaks cyclically like the Christmas Beetle Anoplognathus spp., there must
be some underlying cause.
A range of factors have been implicated in other episodes of dieback related to insect attack
and they are interrelated and quite complicated. One example is agricultural practices such as
clearing, grazing and fertilising, which can cause stress to trees, making them more vulnerable
to attack. Sometimes an insect species’ predator is missing from the environment. Dieback
in New England in the 1980s was attributed to this cause. It was associated with Christmas
Beetles whose larvae feed on the roots of pasture grasses and therefore benefit when trees
are isolated in paddocks, which often happens in agricultural landscapes. Fire exclusion can
also lead to dieback, by causing nutrient imbalances and competition with understorey species.
Another possible factor is climate, either putting stress on the trees through extreme events
such as droughts or flood or affecting an insect pest by increasing its reproduction or survival
rates or by affecting its predators and parasites.

The Monaro dieback
My research showed that agricultural practices and fire exclusion are not likely to be main
causes in this case. Across the whole affected area I found very little difference in the severity
of dieback at small scales. There were differences at the large scale, but not in response to
differences in management or fire history.
For example, in the photos at right, the
lefthand image is of a fairly typical paddock
under regular grazing in that area. It has a
combination of exotic and native pasture
species, and it has been highly simplified
structurally: logs have been removed, and
there is little diversity among the plant
species. The righthand image is of land just
across the road at a Travelling Stock Reserve,
which is relatively undisturbed. It has quite a
healthy and diverse native understorey, but
the severity of the dieback is the same across
those two sites. These two are just a few
hundred metres apart on a single property.
Compare the two photos (right) of areas
burnt and unburnt, also just a few hundred
metres apart on the same property. The area
on the left was burned in the 2003 bushfires,
and the area on the right was not burnt. The
fire stimulated a thick regrowth of Acacia and
Eucalyptus, but again, there was no difference in the severity of dieback. While a single fire
does not equal a fire regime over a long period, this comparison suggests that using fire as a
management tool for the dieback would be unlikely to succeed in the short term. We would
need to impose several fires before we could assess whether fire would have an effect over
the long term.
Current management strategies for dieback usually aim to limit disturbance and increase
vegetation diversity. Typical practices include excluding stock to limit nutrient input and
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soil compaction, and reintroducing native
understorey species to attract insect predators,
or using burning. These strategies might be
very important in solving other issues, but they
seem unlikely to solve the dieback problem.
The only factor remaining from the list above
is climate. The lack of small-scale differences in
dieback suggests that the cause is acting on a
much larger scale, and therefore I suggest the
most likely explanation of this diebakck is that
it is related to climate. The Monaro is in the
rain shadow of the Snowy Mountains and is
very dry in comparison to the surrounding areas. The most severely affected area of dieback,
in the centre, also has the lowest annual rainfall. The timing of this dieback also coincides with
one of the worst droughts on record, as well as, over the longer period, a changing climate.
There has also been a change in the distribution of rainfall in this area. The net result is that
although there has been a small drop in annual rainfall overall, there is a large difference in its
distribution, with more in summer and very much less rainfall in autumn.
During the Millennium Drought, annual rainfall dropped from about 550 mm to 450 mm.
Ribbon Gums normally grow in relative wet areas. At 550 mm the tree is already at the edge
of its natural range, and the reduction of rainfall to 450 mm could have had a major effect on
that species. I conclude that the most likely cause of the Monaro dieback is climate, possibly
related to a number of other factors. However, much of the evidence is circumstantial and it
is unclear how the climate and the insect attack interact to cause the dieback.
There has been no evidence of recovery of the trees, despite the drought ending, and there
is little regeneration happening. Therefore it seems that Ribbon Gums may disappear entirely
from this area where they have been dominant in the past, and this could be one of the first
examples of significant vegetation change due to climate change in eastern Australia. The
challenge for managers now is to decide not just how to restore this landscape, but also what
to aim for, given that we cannot go back to what was there before and we know that there are
likely to be further changes in the future.
The team at Greening Australia want to know what species to plant there, and that raises two
questions. What will survive in the future climate? What will provide the ecosystem values
that have been lost or that we want to have there?
One suggestion is to translocate species into this Monaro area from an region that resembles
our expectation of the Monaro climate in the future. That is quite controversial. Translocation
has been widely talked about in the context of species that are threatened by climate change
and are likely to be lost altogether. We are talking about moving these to a new location, but
we have not really talked about translocations into a new gap left by the loss of a widespread
species. I think that is an important discussion that we need to have and I hope the audience
here will consider it and make suggestions.
Catherine recently completed her degree at the Australian National University, and received
first class for her honours thesis. She now works as a project officer at Greening Australia
Capital Region. This presentation is based on research for her honours project investigating the
causes of eucalypt dieback in the Monaro region of NSW, at the Fenner School of Environment
and Society, ANU.
+
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A summing up of the forum: where are we up to and where do we go now? +
Ian Lunt

Charles Sturt University, Albury-Wodonga

Abstract: A summary of the forum so far, with all-inclusive discussion and development of pointers for the next
targets and years of activity and research.

For the last two days I have taken pages and pages of notes on so many fantastic talks. I was
beginning to think I knew how to pull all the notes into one great theme ... until today’s talks
opened even more new ground. So I had to start afresh. In this summary I want to give an
overview, not of the facts within each talk but of the thinking and attitudes that lay behind so
many of these great presentations.

Passion and pride
I think the first thing that characterises grassland conservationists must be passion.
There was an extraordinary amount of passion among our speakers. Passion was the key
characteristic that brought success in our early work on grasslands in Victoria, in the 1980s
and ‘90s. There was a similar passion back then, as a keen group of people said: ‘We can do
something with all of this land that has been totally neglected’. There was no public profile
for grasslands back then. Grasslands had no identity. So we not only said ‘We can start this’,
No. 01
but also ‘We can create the understanding to show why grasslands are worth caring for’. That
passion was vitally important. Geoff Robertson’s talk (this proceedings) about the history of
Friends of Grasslands (FOG) pointed out the great passion that drove their activities and kept
FOG going. This forum has reignited that passion among us all in a way we have not seen for a
long, long time.
The last two days have been a wonderful opportunity to share that passion and to re-energise
ourselves, so we can go back to what is, sometimes, pretty grinding work to care for grassy
landscapes. The word ‘passion’ came up first in the wonderful video that Jasmine Foxlee (this
proceedings) showed of the ParkCare groups. Jasmine commented on the amazing amount of
passion that volunteers bring in, and how that enlivens the people who work on grasslands
every day of the week. And the same passion has been shown by every other presenter.
Whatever you might think about ‘grass half full’, there was nothing ‘half full’ about passion in
any of the talks, nor in the audience during question times and our discussions during the
breaks.
The second stand-out attitude is pride. There is no shortage of pride about the gains, the
achievements, the ways we have worked, and the ways we have overcome some of the losses
that have occurred through the last 20 years.

Community and social capital
The third point I noted, which came through really strongly, is the sense of community. The
successes of FOG and ParkCare in the ACT are amazing achievements. How do you keep
a community group going for 25 years? How do you keep up the enthusiasm in groups that
are working to inform policy, that go out weeding in terrible weather and all the rest of it?
These are extraordinary achievements, and testament to a few things, one of which is ‘social
capital’.
Do you ever think about this notion of social capital? Nowhere in Australia has the social
capital that you have in the ACT. Social capital is not just about education levels and former
jobs. It is about the ability to work together for a common goal; no matter what your
differences are, or who is on which side of the policy versus advocacy debate, or whether
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people are pushing for production or conservation or whatever else. Throughout the last
20 years, the capacity to work together and keep pushing forward has been really important.
It is something you do not see when you are part of it. It is easy to take it for granted.

Achievements and legacy
Next, achievement. Achievements in grasslands are always going to be difficult to discuss.
We know we are working in an endangered ecosystem. There is nothing we can do in the
foreseeable future that will stop grasslands being an endangered ecosystem. The key thing
here is that we are so keen to keep on working even though we know we will get more losses.
I was amazed to hear about the ACT situation from Michael Mulvaney (this proceedings), and
the discussion afterwards in which people clearly did not agree about the number of hectares
of grassland you had lost. Regardless of whether 300 ha or 1000 ha have been destroyed,
compare that to Melbourne and look at the amount of urban growth in Canberra through this
period.You have changed entire suburbs; you have stopped entire suburbs; you have moved
entire developments. That is an outstanding achievement. In Melbourne we lost much more
than that even though we knew the value of grassy landscapes early on. These achievements
in ACT come from all those things I have mentioned: social capital, commitment, passion.
There are no easy wins in grassland conservation. There never will be. We will continue to
suffer losses, but we must never overlook our achievements. If we just focus on our losses, we
reduce our social capacity to make bigger gains in the future.
The next point I want to touch on is legacy. Most of the speakers have highlighted the people
that have been here before us. This was especially so in the presentations by Adrian Brown
(this proceedings) and Geoff Simpson (this proceedings) who spoke about the 40,000 years
of knowledge we can build on. The legacy of the past 25 years was covered by John Morgan,
Sarah Sharp and Sarah Ryan (all in this proceedings). The legacy of knowledge in Melbourne,
where I come from, began at La Trobe University and came from the ecologists who preceded
us – especially Bob Parsons and Neville Scarlett, who taught John Stuwe, Keith McDougall,
John Morgan, me, and any other name you know from the 1980s and early 1990s. From that
line of teaching, we now have Nathan Wong (this proceedings), a former student of John
Morgan’s. We can see a similar situation in ACT, through your universities, through CSIRO (an
extraordinary institution that has given you an amazing amount of capacity-building, knowledge
and input), and through other educational units, government organisations and NGOs. The
value of that legacy is huge.
Consider how much we have learnt in those 20–25 years. John Morgan’s talk (this
proceedings) made me realise how much knowledge we now take for granted. You all
know that biomass reduction is important. It is ‘obvious’. But when we started work noone accepted that as fact. When we talked about biomass the reaction was: ‘How do you
know these small remnants are viable?’ ‘Why do we need to do anything?’ ‘If we need to do
anything what is the point of it?’ ‘It’s not natural.’ Now, we still have challenges with resourcing
and management, but no-one is quibbling about biomass-reduction in policy, in practice, or
in grassland extension. Another example came up in Graham Fifield’s presentation (this
proceedings). What is the first thing Graham did in his project? He got a soil test done; he
looked at the nutrient status of the site, and made management decisions based on that
data. Twenty years ago, no-one looked at nutrient status as a starting point for conservation
management.

Learning by doing and inventing
The next point that carried through lots of talks is learning by doing. We heard Shaun
McKiernan’s talk (see McKiernan & Gill submitted) about the graziers in the Bega area, and
how they learned to manage African Lovegrass in their pastures, by doing things. As a result
they have inculcated a great way of thinking and learning about pasture and weed management.
Adrian Brown (this proceedings) gave us a similar lesson. Adrian’s and Shaun’s talks are
practical examples of exactly the same thing: that is, we learn by doing. Think again about
Graham Fifield’s talk: numerous scientific papers could have told us that soil nutrients would
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differ between the land under native grassland and land under weeds, but that is not the point.
The point is that you do not really internalise all that until you take that first soil sample and
see the results. Then you see: ‘Wow, it’s different; the nutrients are low over here and really
high over there. There are native species here and weeds over there’. Everything clicks.
‘Learning by doing’ in these presentations has been characterised by inventiveness. I noted
a few examples. Look at the weird and wacky methods people are using to catch and monitor
grassland animals. We grab some poly pipe from a plumbing shop, stick it in the ground
and we catch dragons! We use roofing tiles to attract legless lizards. How do you invent
something as wacky as that? So many talks have demonstrated this wonderful capacity to start
from nowhere and say, ‘This is where we want to get to; let’s not get stuck in “boxes”. Instead
let’s work out how we can get to where we want to be, really well’.
It is easy to romanticise inventiveness from a grazier’s perspective and a field worker’s
perspective, but I was much taken by the inventiveness of the policy-makers. Sarah Sharp’s
presentation (this proceedings) began with the early statement from James Ross that what we
needed in grasslands was more reserves. In other presentations we have heard about reserves,
memoranda of understanding, contracts, leases, leaseholds – a huge array of ways to protect
grassy landscapes, no matter what the political dimensions. Our community groups and policymakers have come up with ‘50 ways to care’ for grasslands using a huge array of legal and
non-legal approaches. That is an amazing outcome. Never under-estimate the inventiveness of
a conservation policy-maker.

Tensions and silence
Next, tensions. Tensions have existed in grassland conservation since Day 1. What is
our vision? Which way do we look: forward or back? Do we base our work on historical
composition or do we want to work towards functional grasslands for the future?
There was a great talk yesterday about grazing management (Massy, this proceedings).
Everyone wants shrubs because shrubs are functional; they are really important; they really
contribute to the Earth, and so on – but they were not there originally. It is a great example
of the tension between historicism and creating a functional future. Are we looking at
maintaining this as a remnant system, or do we want to create ecosystems that function in a
particular way, regardless of what they were like originally? These underlying tensions have
always been there. They bubble under the surface, and become points for people to discuss
over lots of red wine.
I think there is a big gap between debating the tensions, on the one hand, and seeing where
different approaches fit, on the other hand. We do not have one approach to grassland
conservation. We have a zillion purpose-built approaches and we always will have. Sue
McIntyre’s presentation (this proceedings) highlighted the diversity of species and challenges
on her property and in a reserve. There is no single approach that can deal with that range of
situations.
Another aspect I found really interesting is our ‘silence’ – the things we do not talk about.
Climate change is the obvious topic. I remember a big conference in Melbourne in 1992,
where Roger Jones (of CSIRO), who has been a grassland advocate for a long time, got up and
spoke about climate change. As an audience we agreed that, yes, climate is really important,
and it is variable, and so is the soil, and the grassland animals are important too – yes, they
all matter. But there was no reality check on what climate change would mean for us. It was
perhaps 15 years before climate change started really to enter our consciousness. Here we
are, over two decades later, and how much has climate change been part of the talks at this
forum? Really, only in Catherine Ross’s talk (this proceedings) in which we have heard about
losing Manna Gums from an entire region. We are told we can expect a 2–4°C rise in average
temperature by the end of the century, and yet Catherine’s observations are based on a rise
of about 0.6°C. I am curious about why there is this silence about climate change. Partly,
I think, the reason is the massive sense of intimidation we get from the issue. How are we
going to deal with it? But is there also a kind of underlying denialism? Or, if not denialism, at
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least cognitive dissonance? We know climate change is very important politically in terms of
current emissions, but do we all actually believe it will have a big impact on our favourite sites?
Or would we rather imagine it won’t, or not even think about it? Our challenge is to work out
how to build what we know about climate change into the work we do, while still working
forwards with lots of positivity. Silence is not a strategy.

The future
And now we come to the future. I want to ask you all a simple question, so please put up
your hands ... how many people here are under 40? Wow, you all sit up the back! You all
must have good eyesight. From my daughter’s perspective you folks up the back are all ‘pretty
old’ and the rest of us down the front are ‘really old’. When we oldies started in grassland
conservation in the 1980s and ‘90s, those of us who are here today were younger than most
of the people up the back. There were others who were older again who carried the torch
to us – such as the Victorian National Parks Association, the Conservation Council of Victoria,
Parks Victoria and others in Victoria.
In another 20 years, there will be another conference on grasslands, and hardly anyone in the
front half of the room will be there. You at the back will be ‘it’. The future of grasslands on
the ground, the future of grasslands in your heads; the way you think about grasslands, the way
you publicise grasslands, the way you spruik grasslands, the way you actually create grasslands
– the people up the back will make that future.
In the ACT, Friends of Grasslands Inc. (FOG) is carrying the torch at the moment, and will go
on doing that for as long as they have members. But the future will be different. What will
be the issues? What will be the silences? What things will change? The way we think of the
future now is not the same way as we thought about the future years ago when I started. If
this is your first conference on grasslands, this is the starting point. The situation now, such as
we have heard in the papers of this forum, is your benchmark, your starting point.
Think of that wonderful old painting in the presentation by Josh Dorrough (this proceedings).
It shows dynamism, it shows so many possibilities, does it not? ... Really, it is just an old picture.
All the things we ‘see’ in that old painting are extensions of our visions for the future. The
sense of dynamism and possibility – that is all in our heads, not in the picture. In the 1980s,
grassland conservationists would have seen different visions in that picture; not better or
worse, just different. And those of you up the back who look at that picture in 20 years’
time will see something different again. There is no static vision; we create it as we work.
Sarah Ryan pointed that out (this proceedings). It is just like biomass removal really. We keep
grasslands alive – on the ground and in our hearts – through constant renewal.
We have a sense of community, a sense of engagement, a sense of achievement and pride
in what we have done so far. And I hope grassland people keep those characteristics in the
coming years. You will need them; there are going to be bad patches, like there were before.
Some of you will be here again in 20 years’ time, and some poor person who is now sitting
up the back will have the job of giving a wrap-up about everything that you have done, in and
for the grasslands, that you can all be super-proud of. Please enjoy that journey, enjoy that
moment, and until then, create the grasslands that you want for your future.
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POSTERS
Grasslands in residence
Barbara Payne

Quandong Designs
Grassland flora provides rich material for residential garden design. Its many species offer superb colour, texture
and seasonal contrast. Grasses in particular have a special quality as they cast shadows, reflect light, changing
with the season and time of day. The movement of grasses as they catch the breeze in the late afternoon light,
shimmering and rustling, can be a stunning feature in any garden.
The context here is a typical contemporary house in Canberra on a sloping site, with a north-easterly aspect,
clay soil and eucalypt street plantings. Use is made of the slope to trap moisture and create habitat; plants are
selected to create a biodiverse fauna-friendly garden, appropriate to site conditions. Porous paving and paths
allow water to soak in, and recycled materials are used where possible. The design intent is show that it is
possible to create a beautiful drought-tolerant productive garden for a family with young children, using mainly
local grassland and woodland plants which can be sourced relatively easily.

No. 01

Barbara Payne is a local landscape architect with an interest in designing with native plants. Introduced to FOG through
work as a project officer with the National Capital Authority, she has a particular interest in grassland species and
Southern Tablelands ecosystems. She volunteers with Friends of Grasslands and the Southern Tablelands Ecosystems Park
(STEP). She designed the Stage 2 (understorey) Masterplan for the STEP area in the National Arboretum Canberra.
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Perception of grass
Sarah Ryan
This is a composite image of photos taken in Central Australia which feature the shadows of dried grass stalks on
the rocks and the ground in the late afternoon. I like the idea that their shadows create such vivid patterns when
their life is practically spent; as if the ground and rocks are prolonging the memory of their life. In chasing these
shadows, I learnt to look very carefully at where grass was growing, and found that almost every large rock had
a grass plant growing at its base, I presume because the rock provides a tiny amount of runoff and perhaps some
shading of the soil and reduced root temperature. In some places dried grass stalks sweep the ground in the wind
and make circular patterns in the sand.
This work relates to my presentation at this Forum, which I called ‘Perceptions and values of grassy ecosystems’.
The artwork is an exploration of the visual qualities (values?) of grass and, like other environmental art I have
done, an attempt to extend people’s awareness of the richness of experiences possible in nature.

Dr Sarah Ryan has had a distinguished career as a researcher and research leader at CSIRO, both in Wildlife & Ecology and
in Land & Water. For seven years she chaired the ACT NRM Council, including chairing the national committee of Chairs of
the 56 NRM bodies. Sarah was an Honorary Research Fellow of CSIRO, and currently is Deputy Chancellor of University of
Canberra. She is often called on to research and write about ACT natural resources and their management.
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Paradoxes of native vegetation management in the context of bushfire
Samantha Strong

Institute of Land, Water & Society, Charles Sturt University
Land management agencies are confronted with costly and escalating impacts on social–ecological systems. This
situation has arisen as a consequence of European occupation of Australia, combined with impacts of climate
change. An example is current management effort to respond to changes in the frequency and intensity of
bushfires in south-eastern Australia, involving complex and contradictory issues. This research explores paradoxes
to contribute to environmental management agencies’ greater understanding of how perceptions of ‘realities’
are framed by language. This exploration will inform native vegetation-management policy development and
implementation in the most fire-prone region of Australia. Two of the most destructive and widely reported
bushfires in Australia provide diverse forms of data in two qualitative case studies: the Canberra 2003 and Victorian
Black Saturday Central Highlands 2009 bushfires. Themes found in mass media, policies, environmental histories,
poetry and art, and perspectives of land-management practitioners are analysed using a paradoxical lens. This
method will illuminate complex and contested multi-disciplinary management issues following major bushfires.

Sam lives on the family farm near Seymour, Victoria. After completing a degree in Landscape Architecture (RMIT) in 1992, she
worked both overseas and in Victoria until 2007. Work in community engagement around natural resource management led to
post-graduate study, and Sam completed a Masters in Environmental Management at Charles Sturt University (CSU) in 2010.
During this time Sam worked in bushfire recovery in the Central Highlands of Victoria following the 2009 bushfires. Questions
arising from her Masters qualitative research project inspired her to undertake a PhD at CSU, to explore paradoxes of native
vegetation management in south-eastern Australia this century through two bushfire case studies.
Posters presented: Strong
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Smartphone apps for invasive weed control
Steve Taylor

ACT Parks & Conservation Service
This poster outlines the off-line Collector app and off-line Memory-Map app and how ACT Parks & Conservation
Service (ACTPCS) Rangers use them for mapping weed infestations. The maps are stored on the Smartphones
and tablets (offline) so that they
New technology & weed control
can be used in
Drones, 8WDs, Collector app & ArcGIS On-line
remote areas.
Steve Taylor, Senior Weeds Officer, ACT Parks and Conservation Service, m 0411 166 340
Jenny
Conolly, Weeds and Pests Officer, Parks and City Services, TAMS, m 0422 891 740
The Collector
Josh Thomson, GIS Officer, ACT Parks and Conservation Service, m 0466 976 145
app syncs with
Technological optimist?
Collector app fields relating to the selected polygon. Drop down
The 8WD amphibious Argo operated by Core Enviro Solutions,
on route to spray blackberry on a riverbank from the water.
Limited resources combined with ever-increasing invasive weed
lists are used for data consistency.
ArcGIS On-line
issues – how can we get ahead? Some of the new technology
that is helping:
when a data signal

Yamaha RMAX weed spraying Un-manned Aerial Vehicle
(UAV)
becomes available.

8WD amphibious Argo All Terrain Vehicle (ATV)

Off-line mapping apps, eg. Memory-Map & Collector

ArcGIS On-line Web App Maps
The Memory
Weed id apps, eg. Environmental Weeds of Australia &
NSW WeedWise (includes control information)
Map app creates
Yamaha RMAX
gpx files that can
Access problems lead to higher weed control costs. One
solution is the RMAX UAV or drone.
also be uploaded
to ArcGIS OnSmartphone apps
The most useful apps have the following features:
line. The apps

Designed to work off-line or on-device that is without
mobile data or WiFi, eg. Collector and Memory-Map
also store

Mapping apps that sync with ArcGIS On-line, ie. Collector

Mapping apps that allow person to person gpx file sharing,
eg. Memory-Map
important data

Mapping apps with drop down lists in pop-ups, eg.
Collector
such as reserve

LUCID keys in weed id apps, eg. Environmental Weeds of
Australia (EWA) app
boundaries and

Weed id apps with control information, eg. NSW
The Collector app mapping is synced to ArcGIS On-line,below:
WeedWise
Below are the apps most often used by ACTPCS. Of the
protected plant
mapping apps, Collector is most commonly used.
sites.
RMAX operated by Remote Aerial Services, spraying blackberry
and St John’s Wort in the Lower Cotter Catchment.
See also the
demonstration Steve
gave at the forum
(this proceedings).

Web App Maps

ArcGIS on-line has the option to create web maps with an
app builder

These are interactive maps that can be made publicly
available

The map link can be embedded into existing web sites
Web map below showing weed control in part of Namadgi
National Park. A nodding thistle control area has been selected.

Low spray height and rotor down wash minimises off-target
damage. Part of a virtual tour photopoint below shows the
RMAX achieved a good kill on the blackberry using triclopyr
herbicide, without damaging the Cassinia shrubs.

Screenshot of off-line Collector app, showing weed control
along the Murrumbidgee River Corridor.

Steve is the Senior
Weeds Officer
for ACT Parks
& Conservation
Service (ACTPCS),
and has worked
as an ACTPCS
Ranger. He started
his career in land
management as a
Bush Regenerator
in Sydney in the late
1980s.

The RMAX has allowed control work to go ahead that was
previously impractical or too expensive. The ACT Parks and
Conservation Service (ACTPCS) have put it to good use where:

There are extensive thickets of blackberry

The terrain is not suitable for a 4WD

The non-target trees and shrubs are well spaced
8WD Argo Amphibious ATV
Another cost effective solution for difficult terrain is the 8WD
amphibious Argo.
It is a valuable tool for:

Weed control along waterways that requires spraying
from the water back towards the land, and manoeuvring
back and forth from the bank to the water

Avoiding soil compaction and protecting sensitive sites

Negotiating steep and rocky terrain

Very sandy or water logged sites
Acknowledgments: Thank you to Ryan Lawrey ACTPCS and
Alan Bendall ACTPCS for assistance with the Collector app.
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Web based on-line reporting
Canberra Nature Map http://canberranaturemap.org/

Community initiated mapping web site

Automatic alerts to email can be set up for reports of new
and emerging weed species
The Atlas of Living Australia http://www.ala.org.au/ and Weed
Spotter have a similar alert system.
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Multi-scale phenology of temperate grasslands
Chris Watson

University of Technology Sydney
The management of temperate grasslands will be an economic and ecological challenge under future climate
scenarios. One approach to monitoring is by using time-series satellite data to characterise the vegetation
dynamics, known as phenology. Characterising the phenology of grasslands through remote sensing is difficult
because of their dynamic response to rainfall and typical high quantities of litter. In particular, scaling phenology
from the satellite to species-level remains a challenge. In this project, we aim to compare satellite phenologyestimation methods with time-lapse camera (‘phenocam’) imagery and field data across different temperate
grassland communities in and around the ACT. Through this we will identify the drivers of phenological
fluctuations and determine how different scales affect phenology estimates. Results to date suggest that different
grassland communities exhibit differences in phenology metrics, particularly maximum greenness values and timing
of key events (e.g. peak
greenness). Phenocam and
satellite data tend to be
related, though the greater
frequency of phenocam
data collection (daily)
provides advantages. Field
data on species phenophase
is instrumental in explaining
the variability and trends
observed in the coarser
scales. This approach
provides a different
perspective to remote
grassland monitoring,
and will be expanded
to incorporate native
grassland recovery.

Chris Watson graduated from
the University of Sydney with
a strong interest in botany.
After working throughout
Australia with environmental
and botanical consultants
he moved to Canada for a
position with the Ontario
Ministry of the Environment.
He was coordinator of the
Ontario Forest Biomonitoring
Program which examined
the long-term effects on
maple forests, and established
Ontario’s first carbon flux
monitoring system in the
far north. Chris returned to
Australia and is currently
investigating grassland
phenology as part of his PhD
project with the University of
Technology Sydney.
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Native forb species richness in a Canberra nature reserve
David Johnson

Fenner School of Environment & Society, The Australian National University
The poster gives results of a vegetation/soil survey conducted within the grassy woodland area of Kama Nature
Reserve in November–December 2012, including general information about overall species-richness, groundcover of major plant groups, and native forb species-richness. Native forb species-richness was positively
correlated with overall species-richness, and also to a lesser extent with exotic species-richness as the plots
with high species-richness were rich in both exotic and native species. However, the total number of exotic forb
species and %cover were lower than for natives. Analysis of factors associated with native forb species-richness on
a small scale found total
soil nitrogen to be the
strongest single negative
factor and, to lesser
extent, litter %cover
and depth. Total soil
carbon was positively
associated.
With a large number
of native forb species
recorded, and the
apparent wide variation
in environmental
range between
individual species, it
is clear that a single
set of factors cannot
adequately represent
the requirements of all
species. Attempts were
made to group native
forbs according to the
factors associated with
their presence/absence
to see if there are
differences in the factors
associated with richness
within each group.

My professional
background includes
teaching and then IT work
for many years, both in
Canberra. I have managed
the bush block where I
live for over 20 years, and
my curiosity about nature
led me to environmental
studies at ANU in 2009. I
am now doing a PhD on
restoring ground-layer
diversity.
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Perennial grass survival in drought
Ken Hodgkinson

CSIRO Land and Water, GPO Box 1700, Canberra ACT 2601
The survival of perennial grass plants in drought is of scientific and applied interest; scientists want to know
why species differ in ability to cope with individual and combined stresses of drought, grazing and fire, and land
managers want to maximise survival of desirable forage plants because natural replacement may be problematic.
Five species taken from a Natural Temperate Grassland in the suburb of Lawson, Canberra, were glasshousegrown in large 1 m tall pots for one year and then watering was discontinued. The rate of passage through early
drought stages differed
significantly between
species. Rewatering
plants at various times
from onset of full
drought was used to
determine viability from
which survivorship
curves were generated.
Three native grasses
(Themeda triandra,
Rhytidosperma auriculatum
and Bothriochloa macra)
and one exotic species
(Phalaris aquatica) had
similar survivorship
curves with 50%
survival between 60 and
120 days. For the second
exotic species, Eragrostis
curvula, 50% survival was
at 260 days. Density of
viable tillers generally
declined during drought
before plant death.

Dr Hodgkinson was an
initial appointment to
CSIRO’s Rangeland Program
in 1967 and his research
led to development of
prescribed burning for
native shrub reduction
in semi-arid wooded
grasslands and tactical
resting for perennial grass
retention during onset of
droughts. He has a research
interest in the functioning
of grassland plants,
structural and functional
adaptations for population
survival when stressed by
drought, fire and/or grazing,
and plant community dynamics including change in plant species richness when stressed by drought and fire. He is invited to
speak to audiences in the community, universities and national and international conferences.
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Habitat and connectivity modelling project: The mapping of fauna habitat and
connectivity values in the South East Local Land Services area
Jamie Love, Rainer Rehwinkel and Kristy Moyle

NSW Office of Environment & Heritage and South East Local Land Services
Maps comprising this poster show areas under grasslands and woodlands across south-eastern
Australia, both as they are thought to have been before Europeans settled here, and as they
exist now. Several of the maps also show specific habitat and connectivity needs for selected
fauna/flora groups. The examples on the next three pages show (i) the vegetation of the
region with broad vegetation structure classes; (ii) land use and cover class of the region, with
current vegetation disturbance classes; (iii) an example profile; and (iv, v) two examples of
connectivity modelling.
The report from this project details the connectivity modelling component of the Southern
Rivers NRM Stream 1 Project funded through the Australian Commonwealth Government
Regional Natural Resource Management Planning for Climate Change Fund. This modelling
was undertaken jointly by the Office of Environment and Heritage and the University of New
England under contract with the South East Local Land Services (SE LLS), formerly Southern
Rivers Catchment Management Authority (CMA).
The objective of the modelling is to identify areas across the South East Local Land Services
region where maintaining or improving connectivity of native vegetation will best support
those species most sensitive to landscape fragmentation. The methodology used for this
project is based on an ecologically driven spatial process modelling approach employing Rapid
Evaluation of Meta-population Persistence (REMP) modelling (Drielsma & Ferrier 2009) and
Spatial Links connectivity modelling (Drielsma, Manion, Ferrier 2007) – techniques developed
by the NSW Office of Environment and Heritage.
Species habitat and connectivity models from the project have been designed to balance
ecological scales with the property management scale, to adequately guide investment in
activities that occur at this scale. For example: revegetation, protection of remnant vegetation,
maintenance of ground cover and increasing soil carbon. These products are intended
to provide consistency with the National Wildlife Corridors Plan 2012 and Draft NSW
Biodiversity Strategy 2010–2015 and where possible complement existing wildlife corridors
and biodiversity products adopted by Local Environment Plans.
The key activities and deliverables of this project are to:
assist the CMA to identify species and vegetation communities that will drive modelling;
assist the CMA to identify and collate datasets that will assist with modelling process;
undertake preliminary modelling;
prepare a connectivity map;
provide a brief report to the CMA with the connectivity map.

•
•
•
•
•

The innovation of this report is that separate models have been produced for a series of
fauna/flora groups, each with different habitat use and movement patterns.
The report is available from Kristy Moyle at SE LLS (http://southeast.lls.nsw.gov.au).

References
Drielsma M. & Ferrier S. (2009) Rapid evaluation of metapopulation persistence in highly variegated
landscapes. Biological Conservation 142(3): 529–540. http://www.sciencedirect.com/science/article/
pii/S0006320708004412
Drielsma M.J., Manion G. & Ferrier S. (2007) The spatial links tool: Automated mapping of habitat linkages
in variegated landscapes. Ecological Modelling 200(3): 403–411. DOI: 10.1016/j.ecolmodel.2006.08.017

... continued next page

Posters presented: Rehwinkel

1

‘Grass half full or grass half empty? Valuing native grassy landscapes’
Friends of Grasslands’ forum 30 October – 1 November 2014
Friends of Grasslands Inc. (www.fog.org.au) supporting native grassy landscapes

Vegetation map of the region, showing broad vegetation structure classes, by Love, Rehwinkel and Moyle.
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Land use and cover class map of the region, showing current vegetation disturbance classes,
by Love, Rehwinkel and Moyle.
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An example of the profile for one of the species groups (in this case Woodland and Dry Forest Species
(intermediate dispersal)), showing species included in the group, parameters for habitat suitability, foraging
distance and dispersal distance, and mapped models for habitat suitability, meta-population capacity and
occupancy potential for these species. By Love, Rehwinkel and Moyle.

Left: An example of connectivity modelling for
one of the species groups (in this case Open
Woodland Species (intermediate dispersal)), showing
‘connectivity pathways’ of various strengths in a
region to the east of the ACT. The pale colours
indicate weak pathways, and the darker green,
stronger pathways. By Love, Rehwinkel and Moyle.

Right: Another example of connectivity modelling
for one of the species groups (in this case Open
Woodland Species (high dispersal)), showing
‘connectivity pathways’ of various strengths in a
region to the east of the ACT. The pale colours
indicate weak pathways, and the darker green,
stronger pathways. By Love, Rehwinkel and Moyle.

Rainer Rehwinkel is a Senior Threatened Species Officer at the NSW Office of Environment and Heritage (OEH). He works
on the conservation of grassy ecosystems and their species, including working on policy issues, recovery and rehabilitation of
sites and community engagement programs. He is currently Chair of the Executive Committee of the Kosciuszko to Coast
Partnership and is a co-author of Grassland Flora. (This bio was current at November 2014. Rainer retired from NSW OEH in 2015.)
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Golden Sun Moths and citizen science: outcomes from a survey of
lowland grasslands in the ACT region, 2008–09
Sarah Hnatiuk and Annet Richter
Friends of Mt Painter and (formerly) University of Canberra
The Golden Sun Moth (Synemon plana) is one of the specialist species found in south-eastern Australia’s lowland
Natural Temperate Grasslands. With 95% of these grasslands having been destroyed or modified, the moths
are now a nationally critically endangered species. Over the summer of 2008–09, members of the University of
Canberra’s Institute for Applied Ecology and Friends of Grasslands organised a volunteer survey of 28 grasslands
in the ACT region. We found that, with training, naive volunteers could reliably count flying moths and collect
pupal cases. The data they collected showed that:
•
moths were present in 71% of the grasslands surveyed, most frequently in low–moderate abundance;
•
they occurred in native grasslands dominated by wallaby grasses (Rhytidosperma spp.) and spear grasses
(Austrostipa spp.), as well as in grasslands dominated by the exotic Chilean Needlegrass (Nassella neesiana).
Two of the six most abundant populations were in Chilean Needlegrass-dominated grasslands.
•
60% of the pupal cases examined were male when the ratio of male:female expected was 50:50.

Sarah Hnatiuk is now retired after a varied research career involving work with normal and Downs Syndrome babies, Central
Australian Aborigines, elderly women, the wildlife of Aldabra Atoll in the western Indian Ocean, and more recently assisting
with inquiries by members of the House of Representatives committees, principally on environmental and rural topics. She
is now engaged in a number of ACT citizen science projects, including Frogwatch,Vegwatch and monitoring the success of
Greening Australia’s community plantings.
Anett Richter obtained a PhD from University of Canberra with a thesis entitled ‘What makes species vulnerable to extinction
following habitat fragmentation and degradation? A test using the insect fauna in native temperate grasslands in south-eastern
Australia’. She is now at the German Centre for Integrative Biodiversity Research working on a citizen science strategy for
Germany and an analysis of the current citizen science activities in Germany.
Posters presented: Hnatiuk & Richter
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WORKSHOP: Advocacy & community involvement

Chair: Tony Lawson. Speakers: Jamie Pittock, John Fitz Gerald, Naarilla Hirsch
Theme: Community groups (e.g. Friends of Grasslands) can provide a unique advocacy role to support grassy
landscapes. How can community groups contribute through education, communication, research, on-ground work,
property visits, lobbying, etc.? How can such groups attract members, get appropriate governance structures in
place, train and develop skilled volunteers, raise finance, etc.?

How should a community group develop its advocacy skills?
Jamie Pittock
Friends of Grasslands (FOG) continues to advocate for protection of three sites from proposed
developments and for their dedication for nature conservation. In July 2013 Yarramundi Reach was
rezoned as open space under the National Capital Plan. Further protection is required for Stirling
Park where there are a number of development proposals, including for new embassies and a Prime
Minister’s Lodge. FOG’s on-ground work increases its influence when undertaking advocacy.
The precarious existence of grassy ecosystems in fragmented remnants on lands of different
tenures demands advocacy by conservationists to secure these habitats. On-ground
management is essential but no amount of weeding, burning and species management will
conserve grassy ecosystems if land use change and threats from external sources (like
invasive species) escalate. Optimal conservation will occur when grassland advocates convince
No. 01
government and non-government institutions to play an active role in conservation.
What then does good advocacy look like?
This paper is focused on the case of national lands in central Canberra managed by a Federal
Government agency, the National Capital Authority (NCA). Friends of Grasslands (FOG) has
advocated for the conservation of three ecologically significant remnants: Scrivener’s Hut
(~6 ha), Stirling Park (52 ha) and Yarramundi Reach (23 ha). These grassy ecosystem sites are
typical of many around Australia that are managed by agencies whose primary responsibility is
not nature conservation.
Good practice in advocacy has been defined
by many institutions, including WWF Canada’s
‘Advocacy with Excellence’ policy drawn on here
(see right). Principles of good advocacy include:
1. Base your policy on sound science and other
kinds of data, and your own experience;
2. Undertake your own research; don’t rely on
others’ interpretation of information;
3. Present your desired policy outcome directly
to the decision-makers concerned and give
them time to act appropriately;
4. Present your desired policy change to all
relevant parties — be politically multi-partisan;
5. Only publicly criticise decision-makers if they have not acted after due advice;
6. Be persistent;
7. Unequivocally and publicly thank decision-makers when they make the right decision, no
matter how tardy they may have been in the past.
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In the case of the sites on national lands (see
right), the NCA’s capacity to manage these sites
was considerably reduced by budget cuts from
2008. Further, the sites were not secured for
conservation, being zoned under the National
Capital Plan for ‘parliamentary purposes’ in one
case, and ‘national capital purposes’ in the other
two cases. A number of developments were
proposed for two of these sites.
FOG sought a partnership with the NCA in late
2008 (see right), which was formalised in a 2009
agreement, to undertake on-ground conservation
work to conserve high conservation value
biodiversity. FOG’s objective was not to replace
the NCA as the land manager, but rather to
undertake the specialist and fine-scale work
required to conserve threatened flora that
contractors could not easily undertake. Other
objectives included demonstrating FOG’s standing
in discussions on the futures of the sites as well
as generating engagement by local residents in
conservation of Stirling Park. Cooperation has
developed with other key stakeholders, including
the Ngunawal traditional owners of the land,
heritage conservation proponents and local
residents.
An immediate benefit of the dialogue with the
NCA was their commissioning of a high quality
conservation management plan (see right) for
the grassy ecosystem sites. FOG’s subsequent
extensive on-ground work on national lands
was essential for building a relationship based
on trust and respect. FOG has been proactively
consulted by the NCA on key management
interventions, such as the bushfire operations
plans and weed spraying, and our concerns and
suggestions have been well considered. Further, the
NCA’s investment in management of the sites has
increased since 2010.
This constructive interaction has also enabled
FOG to criticise lack of funding for the
NCA’s estate management program, object to
developments proposed on national lands and
propose reservation of these lands for nature
conservation while maintaining a constructive
working relationship. FOG has taken a number of
issues to the media but only after first raising the
issues with the NCA.
In 2012–13 FOG advocacy and partnership with
the NCA saw the Yarramundi Reach site rezoned
from ‘national capital purposes’ to ‘open space’ under the National Capital Plan, increasing the
degree of protection for the biodiversity on the site. FOG organised a celebratory event to
publicly thank the NCA for their work to conserve the site in November 2013.
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Also in 2012, the NCA proposed a rezoning
plan for Stirling Park (see right) that would have
seen smaller areas zoned for development of
embassies and a new Prime Minister’s Lodge,
with the majority of the site protected as ‘open
space’. Complementing action by local residents,
FOG used its own data to lobby both Labor
and Liberal parliamentarians seeking reservation
of all of the ‘park’ for nature conservation. In
2013 a federal parliamentary committee inquiry
recommended against the embassy development,
putting the rezoning plan on hold pending
assessment of alternative approaches.
In summary, on-ground work has helped conserve
threatened biota and aided FOG’s advocacy
activities by generating knowledge, demonstrating
commitment and developing trust. Application
of the principles of evidence-based openly
communicated non-party political advocacy, as
well as publicly acknowledging good decisions, has
maintained cooperation and trust even when FOG
was critical of a number of government decisions.
Persistent work has been required over six years.
Tangible results from this advocacy work include
adoption of a conservation management plan and
rezoning of one of the three sites as ‘open space’.
Intangible outcomes include cooperation between previously disparate stakeholders and
greater recognition of the conservation value of the three sites.
Linking on-ground work and advocacy generates more effective conservation.

Dr Jamie Pittock is a Senior Lecturer in the Fenner School of Environment and Society
at the Australian National University. His research focuses on better governance of the
interlinked issues of water management, energy and food supply, responding to climate
change and conserving biological diversity, and he directs two large international programs
of research on these topics. Among his other roles, Jamie is Chair of the board of Water
Stewardship Australia and a volunteer for Friends of Grasslands.
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How should a community group go about establishing its
objectives, activities & governance structures and train volunteers?
John Fitz Gerald
FOG in its 20-year history has enjoyed great benefits, not just from the huge commitment and
enthusiasm of its members, but also from being a group demonstrating good organisation at
many levels. This is vital for attracting and retaining members from community, landowner and
professional backgrounds. It is also key to maintaining FOG’s reputation for scientifically-based
activity, not only through its many visits to and reports on grassy ecosystem sites, but also for
its efforts in weed control and adding conservation value at the places where FOG undertakes
such work. This puts FOG in an excellent position to achieve its ambitions via advocacy and
community engagement. Some recent experiences in governance structures and volunteer
training will be discussed, including the advantages and needs for high quality newsletters and
websites, for information archiving and retrieval, for well documented operations, and for
workers to be well equipped and trained in health, safety and efficiency.
John Fitz Gerald is a FOG committee member and past president. He actively assists in
management of, and regularly contributes effort to, on-ground work programs including National
Lands, Hall Cemetery and Old Cooma Common. He is especially interested in the programs for
vegetation monitoring that FOG runs alongside such on-ground work. He contributes to several
other community and volunteer groups working in Landcare and conservation.

Advocacy case studies: what do they tell us?
Naarilla Hirsch
FOG’s formal advocacy activities are targeted at two types of actions.The first is protection of specific
areas of conservation value.The second is principles and processes, such as legislation, strategies and
policies. An example of each will be summarised:York Park (in central Canberra) with its Golden Sun
Moth population; and the process of development construction mitigation. From these emerge some
important questions for FOG to consider in the future.
Advocacy can be roughly split into two broad areas.
The first is specific sites, which might be discreet
sites in the ACT and NSW, e.g.York Park; or broader
areas such as north Gungahlin and the Molonglo
River corridor. The second is principles and processes,
such as legislation, policies, strategies and plans, listing
threatened species/communities, e.g. construction
mitigation.
York Park is an example of a specific site that FOG
has advocated for. It is a prime building site in the
parliamentary area, and a small Natural Temperate
Grassland site with a good Golden Sun Moth
(GSM) population. It is an iconic site with long term
scientific data on the GSM. Threats to the site include
development on the site itself, shading by new taller
buildings nearby, and weeds. What has been achieved
so far is that earlier buildings constructed don’t shade
the site, and it is recognised as a conservation park.
However, the latest nearby development has been
approved with conditions: a construction environment
management plan, GSM monitoring plan (over eight
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years), and offsets if building shade impacts on GSM
over three years.
For principles and processes, construction mitigation
is an interesting example. This includes minimising
disturbance and damage, avoiding encroachment
or intrusion, preventing weeds and rehabilitation.
Several years ago mitigation was little considered in
development processes. At that time, my predecessor,
Bernadette O’Leary, developed a set of principles on
construction mitigation for FOG, which were added to
most of our submissions on development applications
for some time. In the past 3–4 years development
proposals have contained mitigation actions, and now
the question is how well is it being done, i.e. are the
conditions of development approval being met?
The M2G pipeline project is a good case. It
comprises 10 km of underground pipeline from
Angle Crossing on the Murrumbidgee River, across
Monaro Highway to Googong reservoir. The pipeline
has impacted on a broad corridor, both high value
natural areas and grazed areas. Significant effort
has been put into regeneration of the corridor, e.g.
replacement of original soil, seeding with native
species. After two years, work is still needed to
improve affected high value conservation areas.
These case histories raise questions about FOG’s
advocacy efforts:
• Advocacy is ongoing: with limited resources and
expertise; how can we best make an impact?
• How effective are we at
(a) Protecting specific areas?
(b) Getting the general framework in place that
will ensure ongoing protection?
• How do we ensure that development conditions
and commitments are adhered to?

Naarilla Hirsch has been an active member of FOG since its inception, and advocacy
coordinator since 2009. She is also involved in several other environmentally based
activities in Canberra.

Workshop 1: Advocacy and community involvement

5

‘Grass half full or grass half empty? Valuing native grassy landscapes’
Friends of Grasslands’ forum 30 October – 1 November 2014
Friends of Grasslands Inc. (www.fog.org.au) supporting native grassy landscapes

WORKSHOP: On-ground & weed management & restoration
Chair: Kim Pullen. Speakers: Geoff Robertson, Nicki Taws, David Johnson

Theme: What are the key elements of successful on-ground management and restoration work? What are
emerging techniques? What is the importance of weed management and how is weed management best handled?

Experiences in biodiversity management and weeding: ‘Garuwanga’,
Old Cooma Common Grassland Reserve and Hall Cemetery, and FOG’s
involvement on National Capital Authority land in Canberra

Geoff Robertson & Margaret Ning
Margaret and Geoff have managed their property ‘Garuwanga’ for conservation.They have also
played key roles in FOG’s on-ground work on Old Cooma Common Grassland Reserve, Hall Cemetery,
and the National Capital Authority lands in which FOG is making a major contribution. Margaret in
particular has dedicated much of her time to understanding weed ecology and the appropriate use
of equipment and herbicides in controlling them.The presentation will provide short case studies on
each of these sites: the objectives, the issues posed at each site, the strategies and approaches, the
recruitment and training of volunteers, the successes and the take-home lessons.
We wish to begin by explaining a little of our
No. 01

background. In July 1993, Margaret and Geoff
decided to buy a bush block near Nimmitabel.
By then we had developed a love of Australian
landscapes, plants and birds. We wanted something
that was largeish, with river frontage and relatively
weed free. We were about to live overseas as Geoff
had been offered a job that would finance our dream
of having such a property. We called the property
‘Garuwanga’: Ngarigo for ‘dreaming’.
We did not spend any meaningful time there until
late 1996. Then we began to collect and record the
340 native plant species we have since discovered.
Later we went on to record many birds, reptiles, frogs, some insects and other species. We
joined Friends of Grasslands as we considered we could learn much of what we needed to
know from the group. We soon found ourselves very involved in its organisation. We were
already members of native plant and bird groups and eventually joined many more similar
groups. Through these we became very involved in the Monaro Regional Weeds Committee,
the Conservation Council for the Canberra Region, Kosciuszko to Coast (K2C), the ACT
Herpetological Association, and the Cooma Rural
Lands Protection Board (later the Livestock Health
and Protection Authority South-east Region) to
mention just some. We have been consulted by
many agencies, organisations and land owners and
managers who consider we have something to
contribute.
The case studies discussed below are dominated by
Natural Temperate Grasslands, Snow Gum Grassy
Woodlands, and Yellow Box – Red Gum Grassy
Woodlands – acknowledged threatened ecological
communities. Grasslands are naturally treeless
areas dominated by a diversity of grasses and other
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herbaceous plants such as wild flowers. Grassy woodlands have a similar grassy storey to
grasslands, with higher layers of scattered trees and shrubs. Because grasslands and grassy
woodlands have attracted intensive farming and grazing, only small remnants of what existed
in 1788 remain. Some grazed areas have retained much of their pre-settlement vegetation,
through sympathetic management. Nevertheless, even good quality remnant grasslands and
woodlands have been highly modified and are prone to weed attack.
This presentation focuses on managing for conservation without the use of stock grazing. This
is only one of a number of scenarios that could be considered. Some scenarios could involve
‘conservation grazing’, where grazing is used to control biomass and weeds, or management
for both conservation and production.

‘Garuwanga’
‘Garuwanga’ is a 270 ha property with large areas of
natural grassland and grassy woodlands, as well as heath,
shrubby woodland, riverine and occasional wet areas,
such as watercourses, drainage lines and ephemeral
springs. It also has some spectacular rocky outcrops
and amazing landscape, including many types of riverine
landscapes. While most of the property remains
relatively weed-free, by early 1997 we discovered we
had several small patches of Serrated Tussock, some
large patches of Verbascum, and a large hillside ex-sheep
camp totally weed covered. The worst areas were
former sheep camps including an area that had been
pasture improved.
Margaret took the initiative, researching various weeds and the best methods of control. She
also consulted many practitioners. One friend in particular devoted many hours to assisting
us. We equipped ourselves with backpacks, over time graduating to two 4WD bikes equipped
with spray tanks and long hoses. We acquired bags for collecting weed/seeds, dauberdoovers for daubing, and hand tools, especially to tackle scattered isolated plants and patches.
Additionally, we purchased a large trailer to transport the bikes and a smaller trailer attachable
to the quad bikes for moving weeds. We also purchased a slasher to slash heavy infestations
of weeds to avoid leaving bare ground. This doubled as a grass cutter. We obtained and
maintained our weed certification. We read intensively about individual weed identification
and ecology, and methods of weeding and native vegetation restoration. We participated
in many presentations, workshops, field days and working bees on weeding and vegetation
restoration, sometimes as participants but also as organisers and presenters.
At ‘Garuwanga’, we divide weeds (for us, any exotic
plant) into three categories. First, well established
weeds that are noxious or generally regarded as
undesirable and which we attempt to eradicate (e.g.
Serrated Tussock; Slender, Spear, Scotch, Nodding and
Variegated Thistle;Verbascum; Madagascan Fireweed;
Salsify; and woody weeds such as Briar Rose, Blackberry
and Hawthorn). Second, isolated noxious and
undesirable weeds which have not become established
and which we have removed (e.g. St John’s Wort,
Vipers Bugloss, African Lovegrass, and Yarrow). Third,
other undesirable weeds which we have not seriously
attempted to control (e.g.Yorkshire Fog grass, some
annual exotic grasses, Flatweed and the like, and clover). We conscientiously seek out weeds
in the first two categories. For some weeds in the third category we have been contemplating
what approaches might work to control them. However, these have remain somewhat beyond
our skills and resources.
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Weeding is only a component of grassland and grassy
ecosystem vegetation management which needs to
address biodiversity, biomass, feral animals, fire, fencing
and equipment, safety and financial management. One
tool which may meet weeding and other objectives is
the use of traditional Aboriginal landscape management
techniques, especially the use of fire which has
much promise. About 10 years ago we entered into
an Aboriginal Heritage Agreement with the then
Murrumbidgee Catchment Management Authority to
protect ‘Garuwanga’ for its biodiversity and traditional
cultural values, and as part of that we conducted five
workshops, sponsored by Friends of Grasslands and
the Murrumbidgee CMA, on traditional land management, led by Rodney Mason, a traditional
land management practitioner. This gave us new insights into land management and we have
experimented with the use of fire.
We estimate that annually we devote 350 hours to weeding and spend around $4000 on
herbicide and equipment, although the latter figure is trending down.

Friends of Grasslands
Friends of Grasslands (FOG) proved useful to us in
providing knowledge of and experience in weeding, as
well as access to experienced practitioners, as from
its earliest days FOG organised various working bees
to assist rural and other landowners and managers. It
continued to play this role for a number of years.
FOG projects associated with Old Cooma Common
Grassland Reserve, the National Capital Authority sites,
and Hall Cemetery are case studies discussed next.
Old Cooma Common Grassland Reserve
About 1998, David Eddy, then working for the
World Wide Fund for Nature as the Monaro
Grassland Officer, established the Monaro Grassland
Conservation Management Network (CMN). He
persuaded FOG to apply for a grant to establish a
grassland reserve at the Cooma site then known
as Radio Hill which contained a high quality natural
temperate grassland, and the best known population
of the Monaro Golden Daisy on the Monaro. The
Cooma–Monaro Shire Council is responsible for this
site which it manages as a Crown Land Reserve. FOG
applied for and received the grant and thus began a more
than 15-year partnership between the Shire Council and
FOG. Margaret played a key role in organising FOG
working bees at the site which later became known as
Old Cooma Common Grassland Reserve.
The initial grant paid for fencing of the site, signage, a
brochure, herbicide and a genetic study on the Monaro
Golden Daisy. Cooma–Monaro Shire Council organised
for African Lovegrass spraying and FOG arranged
fencing and organised many working bees which
removed the woody weeds. Weeds such as Verbascum,
Vipers Bugloss, Cinquefoil and many more are also
prevalent. However, these have not been a priority.
Workshop 2: On-ground & weed management & restoration
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FOG’s objectives at the time were to assist the launch
of the Monaro Grassland CMN and to help it to
promote grassland conservation and management,
to undertake many working bees in the first year
and thereafter occasional working bees to remove
woody weeds, to find funding to tackle other weed
issues, and to encourage local people to take on the
long-term role of caretaker for the reserve. FOG met
these objectives except the last. Although local Cooma
people have been involved, FOG was unsuccessful
in finding local people to take on the longer-term
management responsibility.
FOG’s working bees comprised a mix of people with varying skills. Tasks undertaken were
chain-sawing, cutting and daubing, and weed spraying from back packs, quad bikes, 4WD motor
vehicles, or Cooma–Monaro Shire Council’s high intensity weeding equipment. The relationship
with the Shire Council has been a strong one, and it and FOG have organised a number of
grants to have African Lovegrass professionally controlled from time to time. FOG organised
its last working bee at Old Cooma Common in 2012.
An invasive weed that emerged was St John’s Wort. In response, FOG organised a series of
working bees to spot and boom spray the wort using a few highly skilled volunteers in a series
of multi-day working bees in which the volunteers once even camped overnight at the reserve.
On other occasions funds have been found, including use of Council resources, to employ
professional sprayers to control the wort.
FOG’s involvement at the Common had a number of external benefits. FOG learnt important
lessons about project management and sourcing finance; FOG’s knowledge of weed
management was enhanced; volunteers received training and their skills were greatly improved;
FOG education and advocacy programs were better informed and carried greater authority;
FOG received suitable media coverage; and all the proceeding benefits enhanced the profiles
of FOG and grasslands.
Earlier this year FOG applied for a grant to obtain funds to spray African Lovegrass and St
John’s Wort at Old Cooma Common and two other nearby reserves, particularly focused on
the protection of the Monaro Golden Daisy. If successful, FOG will undertake monitoring of
these sites and conduct annual field days to explain the importance of the sites and methods
to control weed issues.
Hall Cemetery
FOG members have visited Hall Cemetery in the
Australian Capital Territory over many years. A key
attraction is the Hall or Tarengo Leek Orchid. This
once widely spread grassland orchid is now only known
from a few sites. Oddly the orchid found a home in
the main section of the Hall Cemetery, a secondary
grassland (that is, the original scattered trees and
shrubs have been removed leaving a treeless area).
It was recognised that the orchid population faced a
new threat when eucalypts started to regenerate. At
the request of the ACT Government, FOG took on
a project in conjunction with the Government and
ACT Cemeteries Trust to hand remove the regenerating trees and their roots. Once that
was achieved FOG then focused on the removal of woody and herbaceous weeds from the
adjoining woodland and verge areas. While this task is ongoing, FOG has since turned its
attention to removing Phalaris which is being replaced by colonising Microlaena. Andy Russell
became the first coordinator of this project and John Fitz Gerald took over this role when
Andy stood down.
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National Capital Authority Land
The National Capital Authority (NCA) is the
Commonwealth agency responsible for certain aspects
of ACT planning and for managing certain lands in
Canberra. Like many government agencies, its funds for
weed and biodiversity management are limited. FOG
member Jamie Pittock, who has had a long association
with grassland conservation, put forward a proposal to
FOG. His proposal led to FOG approaching the NCA
with the suggestion that NCA and FOG should form
a restoration/weeding partnership. When approached,
the NCA readily agreed as it saw this as a practical way
forward to manage its biodiversity and weeding responsibilities.
For its part, the NCA devised a management plan for several of its sites, particularly Stirling
Park, a large woodland area that has been set aside for a future Prime Minister’s residence,
and Yarramundi Reach, a large grassland remnant adjacent to Lake Burley Griffin. Both were
deteriorating from lack of adequate management. The NCA agreed to finance larger weeding
and biodiversity management tasks dictated by the plan, while FOG organised regular
working bees of volunteers to remove woody and herbaceous weeds. FOG targeted tertiary
students, appealing to their sense of community responsibility, and offering skills training and
an experience in working in a diverse threatened grassy ecosystem. The NCA agreed to
supply funds to FOG for equipment, herbicides, training and catering. Jamie Pittock has since
coordinated this work and recruited some very able assistants to share the workload. For
example John Fitz Gerald, Peter McGhie, Sarah Sharp and Margaret, between them, spend
numerous hours organising working bees, planning on-ground work, organising surveys and
monitoring, providing technical expertise, and transporting equipment. Many local residents
near Stirling Park now play a major role in organising and participating in working bees.
FOG does not engage in on-ground work unless the project meets FOG’s goals of protecting
and managing important grassland and woodland areas, educating target groups and the
community more broadly on the importance of grasslands/woodlands and their management,
and imparting training and skills to volunteers. These objectives are being achieved at all of
FOG’s project sites. Other FOG goals were to stop and reverse further deterioration of these
sites and, by creating a sense of community ownership, prevent their being converted to a
non-conservation use.
‘Gundharwar’
I would like to mention briefly another case study
that brings out a very useful lesson. ‘Gundharwar’ is a
100 acre property on the Murrumbidgee River near
Michelago owned by Tony and Gill Robinson. This might
be described as a life-style block with grasslands and a
scattering of other vegetation communities. There is no
grazing. Tony is active in Landcare and the Kosciuszko
to Coast (K2C) group, and conscientious about his
weeds. He has been using a backpack and measuring
the number of litres of herbicide he has used each
year. His very precise records and graphs show a clear
trending down in his use of herbicide as he has brought various weeds, particularly African
Lovegrass and St John’s Wort, under control.

What we have learnt
Through attending numerous conferences, workshops and the like, and through our onground experience and research, we have learnt a number of valuable lessons.
1. Natural Temperate Grasslands and grassy woodlands are less than 5% of their 1788 area.
Nevertheless, remnants are important for their biodiversity, ecosystem services and as a
Workshop 2: On-ground & weed management & restoration

5

‘Grass half full or grass half empty? Valuing native grassy landscapes’

Friends of Grasslands’ forum 30 October – 1 November 2014

Friends of Grasslands Inc. (www.fog.org.au) supporting native grassy landscapes

source of valuable plant material for farming and landscape management. Unfortunately many
remnants no longer function as they once did, and are weed prone.
2. Weeds outcompete and shade out native vegetation and are usually not suitable as a food
source for native insects and larger animals, and hence if unchecked they create a break in the
food chain and are poor habitat for native vegetation and fauna.
3. Grasslands and woodlands require active intervention to manage biomass and weeds and if
left unattended they simply deteriorate and become weedy.
4. Good weed management requires clearly identifying objectives, developing a weeding
strategy, knowing the ecology of wanted and unwanted plants, training in and experience
of herbicides and equipment, and, most importantly, having the appropriate resources,
including financial, to carry out the task. There is a lot to be said for trial and error and
adaptive management but, as projects get larger, formal planning and monitoring are essential.
Integrated weed management is a useful concept in this context.
5. Important elements of a weed strategy are knowing weed life cycles, stopping seed
dispersal, and focusing on large patches of weeds as well as isolated and scattered plants.
6. Examining our attitudes to landscape management. Since becoming involved in grassland
conservation, we have probably completely changed our attitudes on every aspect of grassland
management. In particular we can possibly learn from traditional (Aboriginal) landscape
management. The first lesson is that our grasslands and woodlands are cultural landscapes and
hence have always been managed since Aboriginal people settled this region. Rediscovering
and reintroducing traditional practices, or suitable alternatives, is likely to assist in land
management and weed management in particular.
7. FOG’s projects on public lands have worked well because of FOG’s close partnership with
the institutional owner, clearly and mutually defined objectives underpinned by a management
plan, the iconic nature of the sites chosen, and the opportunities provided to FOG and
community volunteers to contribute to a worthwhile social and environmental objective and
to learn skills.
8. We need to become strong advocates for better land management. However, a prerequisite
is to identify clearly what the objectives of this advocacy are, given the huge dimension and
complexity of weeding issues, and the very limited resources available to combat weeds.
Those objectives might differ according to who owns the land and the purpose for which it is
managed. We also need to change attitudes to weeding and we might focus on the following
messages:
• Good land management practices lead to better production and or conservation
outcomes.
• A good neighbour ensures that his or her property is not a weed source.
• Prevention is better than cure, and eventually cheaper.
• Weeding raises the aesthetic and economic value.
• Landowners and managers need to plan properly and to resource weed management.
• Weed management is equally the responsibility of urban land owners.
• There is a need to strengthen legislation and enforcement and to have, say, a three-yearly
weed audit which must be drawn to the attention of property purchasers.
• It is essential that weed management training is set within the context of holistic
farming management and or bush regeneration (which takes an integrated approach to
conservation management and restoration). Such training should address all methods of
weed control and illustrate the use of traditional land management practices, especially the
use of fire.
• There needs to be increased extension services and provision of training to assist
landowners to understand their responsibilities and acquire the necessary skills and
resources. Current training and its delivery should be reviewed.
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•

•
•

More emphasis should be placed on the creation of bush regeneration teams to manage
public lands – note such teams take integrated land management approaches rather than a
focus on just high priority weeds.
There needs to be more funding for research into weeds, their impacts, methods of
control and integration into broader management practices. Cuts to research is a scandal.
Attention should be paid to the development of strategies that integrate chemical and
non-chemical weed control methods and that address threats to weed management. These
should address the concerns raised by the anti-chemical ‘brigade’ and possibly the overuse,
or inappropriate use, of herbicides.
Geoff Robertson is a former economic and social statistician who, with his partner
Margaret, owns ‘Garuwanga’ which they manage for conservation. Geoff has been active in
many conservation groups in the Canberra region and is a former president of Friends of
Grasslands, the Conservation Council and Kosciuszko to Coast. He has focused his energies
on learning about grassy ecosystems and has played a key advocacy and organising role.
Margaret Ning has played key roles in Friends of Grasslands (FOG), formal and informal,
especially in developing FOG’s role in educating FOG members and members of the public
in plant identification and weed management. She has organised many field trips and working
bees and made many contributions to the News of Friends of Grasslands.

Greening Australia, building understorey diversity
Nicki Taws
Greening Australia is working to restore groundcover diversity and condition across a variety
of sites of different quality and land tenures in the ACT and surrounding NSW. Different
methods have been used depending on initial site condition and species diversity. Some early
trials show promise and new methods are being trialled in conjunction with CSIRO and ANU.

Site preparation weed control
for groundcover planting

Grassland restoration

Site preparation for
grassland restoration

Nicki Taws has worked with
Greening Australia for the last 14
years on a variety of revegetation,
survey and monitoring projects,
particularly on the value of
habitat restoration for birds.
More recently she has focused on
projects involving restoration of
woodland and grasslands.
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Restoration of groundlayer diversity
David Johnson
A brief description of remnant native grasslands vs the modified natural temperate grasslands
that exist today, and some reasons why the loss of native floristic diversity is a major concern.
A short outline of the threatening processes and the main challenges with restoring diversity,
some strategic decisions that need to be made, and some techniques which can be applied.
David Johnson’s professional background includes teaching and then IT work for many years,
both in Canberra. He has managed the bush block where he lives for over 20 years, and his
curiosity about nature led him to environmental studies at ANU in 2009. He is now doing a
PhD on restoring ground-layer diversity.
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WORKSHOP: Indigenous land management practices
Chair: Andrew Zelnik. Speakr: Lauren Van Dyke
Theme: What can we learn from Aboriginal people about traditional land management practices? How relevant
are these practices to grassy landscape management? How may we partner with traditional land managers to
advance understanding and adoption of such practices?

Kosciuszko to Coast’s experience in sharing knowledge of
traditional Aboriginal land management practices with
landholders on the Monaro
Lauren Van Dyke
In her role as Kosciuszko to Coast (K2C) Facilitator, Lauren facilitated three projects with
Rodney Mason, Ngarigo elder and expert in Traditional (Aboriginal) Land Management
Practices (TLMP). These three projects were:
• Monaro Landscape Connectivity,
• Traditional Land Management Practices on the Monaro, and
• Adopting Traditional Values in the Community.
They followed on from an earlier FOG project. In all, up to 100 landowners participated in the
No. 01
K2C projects.
Lauren’s presentation, called ‘Grasslands & Indigenous cool patch burning with Rod Mason’
(slides below) showed how those projects unfolded, and the lessons to be learnt from
attempting to incorporate traditional Indigenous practices into grassy ecosystem conservation
management.
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Patch burn of Yellow Box

Reduced fuel around tree

Lauren Van Dyke has a social science degree and is the former Kosciuszko to Coast
Facilitator. She lives and works on a farm near Bredbo.

Workshop 3: Indigenous land management practices

2

‘Grass half full or grass half empty? Valuing native grassy landscapes’
Friends of Grasslands’ forum 30 October – 1 November 2014
Friends of Grasslands Inc. (www.fog.org.au) supporting native grassy landscapes

WORKSHOP: Balancing grassland conservation & other land uses
Speakers: Sarah Sharp, Alice McDougall, Graham Fifield
Theme: Our grassy ecosystems are highly prized, not only for conservation, but also for many other uses
not least of which are agricultural production, urban parks, defence training, airports, mining, road easements
and hobby farms. What are the issues and potential conflicts and what approaches are people taking to meet a
range of outcomes? How do those who are trying to make a living off their land deal with the pressures from
government and the community to ‘conserve’ their grassy ecosystems?

Conservation on- and off-reserve
Sarah Sharp
There is a tendency to believe that conservation of grassy landscapes outside reserves is not
an optimal solution. The Collins dictionary defines conservation as ‘keeping something from
change, loss or injury’, or, relating to conservation of natural resources and the environment,
‘protection, preservation and careful management’. It is very unlikely that all the states of
grassy ecosystems are contained within reserves, and it is because of the varied land uses and
management that we have the diversity of species and dynamics that is represented today.
There are some things that can be done off-reserve that are not possible in reserves and vice
versa. The most important thing is to support the work of land managers and other custodians
so that they can manage these areas in similar or better condition, while not placing undue
No. 01
pressure on them. Such resources include physical resources (money, materials), assistance onground, advice, and encouragement. Networks exist in many forms, and these continue to be
important mechanisms of support.
Sarah Sharp is an ecologist in private practice, specialising in conservation management
of grassy ecosystems. Previously she worked with the ACT Government as an ecologist
with responsibilities in the conservation (protection and management) of lowland grassy
ecosystems. She provides assessment and advice on managing grassland communities, for
government and private organisations and private landholders. Sarah is President of Friends
of Grasslands and was involved in the establishment of Friends of Grasslands 20 years ago.

Planning the grassland landscape – urban edge:
planning for Molonglo River Reserve
Alice McDougall
Canberra supports a population of 375,000 which
is projected to double by 2056. Canberra is a highly
planned city with urban development bordering
grassland nature reserves. Often along these
borders we see conflicts between conservation
and development where challenges arise trying to
satisfy both planning and conservation requirements.
One way of dealing with these conflicts is to look
at using multi management objectives to satisfy
both conservation and planning requirements
in grasslands. Stage 2 development beside the
Molonglo River Reserve plans for housing and
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recreational activities such as walking, cycling and horse riding paths while applying bushfire
management practices in Asset Protection Zones. Coinciding with these Asset Protection
Zones is important potential habitat for the endangered legless Pink-tailed Worm-lizard
(Aprasia parapulchella). The Aprasia restoration project is an example of a multi management
strategy which aims to satisfy the ACT Government’s requirement to control fuel loads
within Asset Protection Zones along the development area, while maintaining and enhancing
Aprasia habitat condition and connectivity. The project involves developing a rocky grassland
restoration technique using prescribed burning, herbicide application, establishment of native
grasses and the laying of important surface rock. (Slides below read left–right, top–bottom.)

Alice McDougall studied environmental science
at the University of Canberra, majoring in
Environmental Management. Her interests
include habitat restoration, conservation and land
management. Over the last 8 months Alice has
focused her attention on developing an effective
method for the restoration of Pink-tailed Wormlizard whilst completing her honours thesis at the
Australian National University.

Workshop 4: Balancing grassland conservation & other land uses
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Whole-of-paddock restoration by Greening Australia
Graham Fifield
As explained at the Greening Australia website,
whole of paddock rehabilitation addresses
paddock-scale problems with paddock-scale
solutions. It is an incentive programs in which
the whole paddock is rested from grazing,
and revegetated with little or no fencing.
Stewardship payments to farmers compensate
for some loss of production while the trees
and shrubs are growing. Later the new
vegetation provides homes and food for wild
species, and shade and shelter for stock. (Slides
read left–right, top–bottom.)

Workshop 4: Balancing grassland conservation & other land uses
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Graham Fifield is a senior project manager at Greening
Australia Capital Region with seven years’ experience
in environmental rehabilitation. During this time he has
delivered a range of incentive funding projects on private
and public land. Graham has worked extensively across
the Southern Tablelands, South West Slopes and Central
West regions of NSW. He has visited projects in other
states and understands many of the regional challenges
facing the industry. Graham has recently finished a threeyear program of grassland restoration trials and has
been involved with sowing grasses, herbs and forbs. He
is acutely aware of the challenges around seed collecting
for multiple projects, short timeframes and within genetic
considerations.
Workshop 4: Balancing grassland conservation & other land uses
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DEMONSTRATIONS
BUD – Grasslands web portal, a ‘gamma’ version
Kathryn Wells

Myer Foundation–Kosciuszko to Coast (K2C) Grasslands Project
‘Building Understorey Diversity (BUD) – Grasslands’ is a collaborative online network
developed around innovative programs delivered by Greening Australia (GA), Friends of
Grasslands (FOG) and the Myer Foundation–Kosciuszko to Coast (K2C) Grasslands Project.
The portal offers information on Grasslands and Grassy Woodland ecosystems with links
to key references developed over the years by members of K2C, GA, FOG, NSW Office
of Environment & Heritage,Victorian agencies and the Commonwealth Department of the
Environment. The ecosystem information focus areas are:
•
BUD Seed Projects with information access to Greening Australia projects,
•
BUD Grassland Fauna projects and resources across the ACT, NSW and Victoria,
•
BUD Flora with uploaded images and access to photo libraries, online access to field
guides, native grasses brochures and species lists, descriptions of plant communities.
Management case studies and references are provided. They assist in understanding
improvements and conservation of grasslands, through Greening Australia restoration,
revegetation of specific sites and whole-of-paddock-rehabilitation across a range of sites, and
through FOG’s enhancement of public sites as well as the K2C work in recording material on
No. 01
private landholdings on the Monaro and in the Lake George basin area.
A landscape view of grasslands considering biodiversity, connectivity, urban planning, mapping
and monitoring as well as the Commonwealth listing of grasslands will offer links to key
research and reference documents. Many of these are due to come on line in 2015 through
the publication of the Myer Foundation Native Grassland projects from the University of
Melbourne, the ARC for Urban Ecology, and RMIT. A separate landing page on Maps, Apps and
Monitoring will offer easy access to applications for downloading and reporting.
The first iteration of the Database of Demonstration Sites, a list of 25 public grassland sites
with a wide list of attributes, is available as a spreadsheet. The listing of 25 private grassland
sites will be completed once survey information is analysed. This will allow users to search
across management issues as well as link to management plans. The database functionality will
be dependent upon additional development.
Indigenous management of grasslands offers articles and links to ‘Adopting Indigenous values in
the community’ in the Canberra to Cooma areas, and the work of the Eden Local Aboriginal
Land Council in developing the Bundian Way from Kosciuszko to Eden on the south coast.
There will be a focus on the ‘Aboriginal Women at Yam Fields’ project, aimed at reinvigorating
the yam fields in the grasslands on the Bundian Way, which is supported by K2C and GA.
Updates will be occurring regularly through new material, RSS news feeds from local
organisations and posts available to users to promote events. Subscriptions are available to a
seasonal newsletter. Articles, comments, posts and subscriptions are welcome as we progress
through to a beta version, currently at http://66.147.244.110/~budorgau/.
Kathryn Wells is the Manager of the Myer Foundation–K2C Grasslands Project. Kathryn
spent years of her childhood in the wildflower country of Western Australia. Later, she
completed a Masters in Australian history looking at Aboriginal trade in artefacts in southeastern Australia. Kathryn has worked for many years with Indigenous land management
projects, especially in the Northern Territory. Later, when she managed the Australian
Government Culture Portal for five years, Kathryn contributed to the development of a
simultaneous data search tool across the national and state institutions, and later did data
mapping for the NSW Chief Scientist.
Demonstrations presented: Wells
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Photography for conservation: grasslands and beyond
David Wong
University of Canberra
Conservation Photography can be a powerful force for change in the conservation movement. It can also
encourage community interest in the environment in more subtle and accessible ways. Using the ‘Seeing
Grasslands’ project and other projects I have been involved in as examples, I will talk about my experiences with
Conservation Photography projects and how you might set up your own.

Dr David Wong is an ecologist and photographer. He worked for a number of years with the ACT
Government’s Conservation Planning and Research unit where he was involved in survey and monitoring
of threatened species and communities in the ACT. He then completed PhD research on the Pink-tailed
Worm-lizard at the University of Canberra. He is interested in the convergence between ecology and
photography and has been involved with or developed a number of programs that aim to raise awareness
about conservation or encourage an interest in nature in participants. These include ‘Seeing Grasslands’,
’PhotoEcology’, ‘Meet Your Neighbours’ and ‘Backyard Naturalists’.
Demonstrations presented: Wong
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Smartphone apps for invasive weed control
Steve Taylor

ACT Parks & Conservation Service
This demonstration outlines the off-line Collector app and off-line Memory-Map app and how ACT Parks &
Conservation Service (ACTPCS) Rangers use them for mapping weed infestations. The maps are stored on
the Smartphones and tablets (off-line) so that they can be used in remote areas. The Collector app syncs with
ArcGIS On-line when a data signal becomes available. The Memory-Map app creates gpx files that can also be
uploaded to ArcGIS On-line. The apps also store important data such as reserve boundaries and protected
plant sites. See also the poster Steve presented at the forum (this proceedings).

Steve is the Senior Weeds Officer for ACT Parks & Conservation Service (ACTPCS), and has worked as an ACTPCS Ranger.
He started his career in land management as a Bush Regenerator in Sydney in the late 1980s.
Demonstrations presented: Taylor
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Canberra Nature Map: citizen science and the important role you can play
Michael Mulvaney and Aaron Clausen

ACT Planning & Environment Directorate and Canberra Nature Map
Canberra Nature Map establishes a direct link between passionate amateur citizen scientists and the professionals.
Originally established to collate ACT rare plant records, from about 150 people with a range of expertise,
including novices, it has now moved on to cover all plants, fungi, snakes, frogs, lizards, butterflies and birds of
the wider ACT region. It receives over 1000 visits a day, and currently 350 new records are added a week. An
observation is reported by uploading an image from a smartphone or GPS enabled camera. The GPS location,
date and author are automatically obtained during the upload. An observer also records abundance data and can
suggest identification or leave it as unknown. Forty experts moderate data entry and species identification for
either a particular area (e.g. Black Mountain) or a plant or animal group (e.g. ferns, butterflies). An observer is
notified by email once an identification is confirmed. Various mapping and database tools enable contributors
to track their own records, view species distributions, or receive records for a particular reserve. In the first
two years,14,000 records have been lodged, including 3500 well validated rare plant locations (40% of the total
number of records from the last 100 years). Identifications include dozens of plants not reported in the ACT
for at least 50 years, first-time records of high-risk weeds and new populations of rare ACT endemic species.
Canberra Nature Map provides a photographic library of ACT’s wildlife and a great way of improving general
public and land manager information on the distribution and abundance of wildlife in our bush capital and region.
Canberra Nature Map is at http://canberranaturemap.org/.

Above: Sanguisorba minor subsp. muricata. Salad Burnet, Sheep’s
Burnet at Pine Island to Point Hut, ACT.
http://canberranaturemap.org/Community/Sighting/1973978
Right: Cheilanthes distans. Bristly Cloak Fern at Urambi Hills, ACT.
http://canberranaturemap.org/Community/Sighting/1948190

Aaron Clausen has worked in the IT industry for over 15 years with a focus on web and application architecture. His
experience has included senior executive roles such as Chief Technology Officer at the Australian Trade Commission. He loves
innovating through the use of software, and using technology to solve everyday problems. In 2014 Aaron was selected to join
the University of Melbourne’s Asialink leaders program. Aaron holds a bachelor of Computer Science from the University of
Newcastle. Previously, he founded hunterhomes.com.au which was acquired by All Homes Pty Ltd in 2013.
Dr Michael Mulvaney is Senior Conservation Officer in the ACT Directorate of Planning and Environment and provides advice
to the ACT Conservator of Flora and Fauna involving planning and development decisions that may affect biodiversity. Michael
has also been a leading volunteer in ACT conservation, particularly with Red Hill Regenerators ParkCare Group. Michael’s PhD
involved weeds research.
Demonstrations presented: Mulvaney and Clausen

‘Grass half full or grass half empty? Valuing native grassy landscapes’
Friends of Grasslands’ forum 30 October – 1 November 2014
Friends of Grasslands Inc. (www.fog.org.au) supporting native grassy landscapes

FIELD SITES and TALKS
Stirling Park, Yarralumla, ACT
A considerable area of land within Canberra is managed by the National Capital Authority
(NCA), and some of this land carries rare native vegetation in good condition. FOG advocates
for three sites in these areas to protect them from development: Scrivener’s Hut (6 ha),
Yarramundi Reach (23 ha) and Stirling Park (52 ha).
The Stirling Park area was known to Indigenous people as Gura Bung Dhaura, or stony
ground. Later, in Canberra’s early days, it was the site of workers’ cottages and was named
Westlake. The dwellings and other associated buildings were all removed by the 1960s, and
the area reverted to bushland. The park is now managed by the NCA for nature conservation,
although it continues to be zoned for ‘National Capital use’, potentially including development.
Stirling Park contains a fine example of grassy woodland, dominated by Yellow Box (Eucalyptus
melliodora) and Blakely’s Red Gum (E. blakelyi) over an understorey of tussock grasses, herbs
and scattered shrubs. One of the largest remaining populations of an endangered daisy, the
Button Wrinklewort (Rutidosis leptorrhynchoides), exists in the park. Since 2009, FOG has
worked under a partnership agreement with the NCA to restore the woodland community
with a combination of removal of invasive weeds (from grasses to shrubs and trees),
environmental burning, and strategic replanting of native flora. There has been measurable
regeneration of native groundcover species where dense woody weeds have been removed.
FOG’s on-ground work at Stirling Park adds weight to its advocacy for protection of the site.

Stirling Park Conservation Area:
An example of Cooperative Land Management
Peter Beutel

National Capital Authority
While Stirling Park Conservation Area is an area of the National Estate, and therefore
managed by the National Capital Authority (NCA), the NCA works cooperatively with
community groups to achieve the best outcome for the environment, heritage and community
in the area. The Friends of Grasslands community group plays an invaluable part in helping
the NCA undertake research, weed and fuel management activities and native species
planting while also providing general advice on management options. The NCA also utilises
the skills and expertise of other community groups, such as the ACT Rural Fire Service
and Conservation Volunteers Australia, to achieve mutual goals. In the current financial
environment, the NCA has found that partnering with community and volunteer groups can
be a cost-effective way of implementing land management practices. Community and volunteer
groups provide expert assistance in advocacy for projects within the community, extensive
scientific knowledge, management skills, and a capacity to source grant funding. They are
invaluable partners in the management of Conservation Areas.
Peter is a professional land and asset manager with a strong background in fire management.
Peter has worked as an Overseer with Queensland Forestry during the 1980s; as a Senior
Technical Officer at the Australian National University during the 1990s; as a Plantation
Officer and Forestry Coordinator with ACT Forests/ACT Parks and Conservation Service
during the 2000s; and as a manager of NCA’s open space, Lake Burley Griffin and Scrivener
Dam since 2010. Peter has been a volunteer member of the ACT Rural Fire Service since
2001 and has fulfilled many roles such as Operations Officer, Deputy Captain, Group Officer
and Fire Investigator.

Field sites and talks: Stirling Park
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Planning restoration and engaging the community
at Stirling Park, ACT
Jamie Pittock

Fenner School of Environment & Society, The Australian National University
& Friends of Grasslands
Friends of Grasslands (FOG) works to conserve nationally threatened grassland and woodland
species and ecological communities on national lands managed by the National Capital
Authority (NCA) in central Canberra. The work focuses on grassy woodlands at Scrivener’s
Hut (6 ha), Stirling Park (52 ha), as well as grasslands at Yarramundi Reach (23 ha). These
sites are typical of grassy ecosystem remnants on lands managed by organisations for whom
biodiversity conservation is a secondary priority. In 2013 FOG’s 2009 partnership agreement
with the NCA was renewed, reiterating the organisations’ commitments to conserving natural
heritage. FOG’s work for these sites has involved both on-ground work and advocacy. Stirling
Park has one of the largest remaining populations of an endangered wildflower species, the
Button Wrinklewort, as well as a portion of the critically endangered White Box Yellow Box
Blakely’s Redgum Grassy Woodland ecological community. The field trip will look at this biota
plus examine restoration efforts by FOG and the NCA, including the results of up to five
years of weeding, reinstatement of ecological burning, and strategic replanting.
From 2009 to September 2014, FOG has held 58 work parties totalling around 3500
volunteer hours work, which have removed an estimated 4100 m3 of woody weeds.
Key activities have included: surveys, weed spraying, woody weed removal, rubbish collection
and strategic replanting. This work was aided by a number of factors, including:
• the partnership agreement with the NCA, including providing FOG with $6000 per year
for workparty tools and other supplies;
• Grants from the ACT Government of over $30,000 enabling contract weed spraying and
revegetation;
• a proposal to develop new embassies on part of the site, which mobilised many local
residents to contribute to ecological restoration work on Stirling Park;
• a partnership with Greening Australia’s ‘Grassy groundcover challenge’ that led to missing
grassland flora species being replanted at three trial sites at Stirling Park and Yarramundi
Reach.
Significant regeneration of groundcover species is evident where dense woody weeds have
been removed. FOG’s work has dovetailed with the NCA’s program of patch burning, weed
spraying, and the felling of over 200 invasive and fire-prone Bluegums, Cedar Wattle and pines.
Contract spraying has focused on African Lovegrass, Blackberry, Chilean Needlegrass and St
John’s Wort. Surveys of rare and threatened plants in 2014 indicated that the weeding and
ecological burning have maintained the high population numbers of these plant species.
FOG continues to advocate for protection of the three sites from proposed developments
and for their dedication for nature conservation. In July 2013 Yarramundi Reach was rezoned
as open space under the National Capital Plan. Further protection is required for Stirling Park
where there are a number of development proposals, including for new embassies and a Prime
Minister’s Lodge. FOG’s on-ground work increases its influence when undertaking advocacy.
Dr Jamie Pittock is a Senior Lecturer in the Fenner School of Environment and Society at the
Australian National University. His research focuses on better governance of the interlinked
issues of water management, energy and food supply, responding to climate change and
conserving biological diversity, and he directs two large international programs of research
on these topics. Among his other roles, Jamie is Chair of the board of Water Stewardship
Australia and a volunteer for Friends of Grasslands.

Field sites and talks: Stirling Park
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What Stirling Park means for Indigenous people
Wally Bell

Buru Ngunawal Aboriginal Corporation
&

Tyronne Bell

Thunderstone (Murungul Gurubung) Aboriginal Cultural
and Land Management Services

Two organisations established to accurately reflect the past, present (and future) culture of the
Ngunawal people. As with many other Aboriginal cultures, the Ngunawal people have passed
down traditional knowledge from generation to generation through word of mouth and
Dreamtime stories. The Ngunawal people hope to educate the wider community about the
rich history and cultural practices of the Ngunawal people, as well as impart the importance
of preserving and protecting this culture from being lost or destroyed. They have websites at
www.ngunawal.com.au and www.thunderstone.net.au. We all can play a part in ensuring that
Ngunawal culture exists for future generations.
I would like to be able to do some things now that in the long term will be of benefit to the younger
generation of Aboriginal people that hopefully will follow in my footsteps and carry on the culture that
I hold so dear. I can only hope that my small contribution can make it just a little easier for them to
achieve their goals.
Ngunawal elder Don Bell (snr) (deceased).

Wally Bell is a Ngunawal man who actively participates in all aspects of Aboriginal cultural
heritage management for the area that is within his tribal boundary. Wally also engages
with the wider community to develop a better understanding of his culture. He has formal
qualifications in Business Management and Conservation and Land Management. Wally has
worked for the ACT Government in maintaining and conserving the natural environment, and
he also works as a volunteer with Greening Australia (GA) and Friends of Grasslands (FOG).
Wally has been part of the Yurung Dhaura Aboriginal Land Management Team who won the
2014 National Award for Indigenous Land Management and has won the 2015 ACT Landcare
Award for Indigenous Land Management.
Tyronne Bell is a strong advocate for the recognition of Aboriginal culture and language,
and particularly of the Ngunawal people. He has worked as a ranger in ACT Parks and
Conservation and in the public service, mainly in the Aboriginal Affairs portfolio where
he worked in the Native Title Unit. He has recently been appointed to the ACT Natural
Resources Management Council. Tyronne has also been deeply involved with non-Indigenous
community activities and projects, and he has considerable knowledge of the local region.

Field sites and talks: Stirling Park
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Mulligans Flat Nature Reserve
An integral part of the Canberra Nature Park network, the 780 ha Mulligans Flat Nature
Reserve abuts NSW on the northern outskirts of the city. The original vegetation is believed
to have been a mosaic of forest, woodland and perhaps some natural grassland; most of the
treeless areas now present are secondary grassland, resulting from the removal of woodland
trees by early farmers. All vegetation has been modified to a varying degree by over 150 years
of grazing and clearing, together with weed invasion.
The ridges carry a dry open forest of several species of Eucalyptus, with a sparse to
moderately dense understorey of grasses, herbs and shrubs. On the deeper soils of the lower
slopes there is grassy woodland of Yellow Box and Blakely’s Red Gum.
Mulligans Flat is the site of a woodland restoration research project, a joint partnership
between the ACT Government, the Australian National University and the CSIRO. Within
the Nature Reserve, a 485 ha area has been enclosed in a fox-, cat- and dog-proof fence in an
experiment to examine both the feasibility of reintroducing locally extinct native vertebrate
species into a predator-free environment, and, if the reintroductions are successful, their
effects on the forest and woodland ecosystems. The enclosed area is called the Mulligans Flat
Woodland Sanctuary. In a second experiment, 2000 tonnes of dead logs were carted in and
distributed in a fashion imitating a natural distribution of fallen limbs and collapsed trunks.
Populations of plants and animals (including invertebrates) adjacent to the logs are being
sampled to examine the role of the ‘coarse woody debris’ as habitat.

Management and conservation at Mulligans Flat
Anthony Hart

ACT Parks and Conservation Service
Suburbs are now very close to the Mulligans Flat nature reserve, presenting challenges to
the reserve’s ecosystem from pets that are also potential feral animals. The Government’s
Cat Containment policy will be outlined, and the Mulligans Flat rabbit control program. This
talk will also touch on ParkCare and general management of land managed by ACT Parks &
Conservation Service.

Woodland birds in revegetation: more than throwing
a few logs around
Nicki Taws

Greening Australia Capital Region
Surveys in revegetated habitat have demonstrated the value of the mid-storey for shrub and
canopy-feeding woodland birds. Many of the woodland birds which have become regionally
scarce are ground-foragers, hence the need for a focus on restoring elements of the ground
layer. The session will look at providing groundcover and habitat for woodland birds. This is
more than throwing a few logs around.
Nicki Taws has worked with Greening Australia for the last 14 years on a variety of revegetation,
survey and monitoring projects, particularly on the value of habitat restoration for birds. More
recently she has focused on projects involving restoration of woodland and grasslands.

Field sites and talks: Mulligans Flat
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The Mulligans Flat–Goorooyarroo Woodland Experiment
Sue McIntyre

Fenner School of Environment & Society, The Australian National University, CSIRO
Sue McIntyre will discuss the issues for vegetation management in the reserves generally and
the effects of the experimental treatments on the ground layer vegetation.
(See also McIntyre, ‘The double-edged sward: managing after the sheep are gone’; this proceedings.)
Dr Sue McIntyre is an ecologist who has researched grassland management in eucalypt
woodlands for over 20 years. Her current activities involve the Goorooyarroo–Mulligans Flat
restoration experiment and management of her own patch of grassy woodland near Gundaroo.
(Note. Associate Professor Adrian Manning also spoke at this site.)

Innovation and the ‘normal no’
Jason Cummings
Lyrebird Communications
As the biodiversity crisis fails to abate, it is clear we need to reconsider historic approaches
and try new ways of fixing tired problems. We don’t need innovation for the sake of
innovation, we need innovation to make gains with dwindling resources. We need to do more,
more effectively, with less.
When I presented a talk to the Friends of Grasslands at their mid-winter session at Mugga in
2010, I outlined several barriers to grassland restoration in the region. These barriers fell into
two groups — they were either related to ‘capability’ (we didn’t know or didn’t have the right
tools) or to ‘capacity’ (we didn’t have the volume of seed or enough land or people). In the
four years since, Greening Australia has systematically broken down those barriers, and now
has both capacity (including seed supply systems) and capability (field-experience and knowhow) to start to reintroduce long-lost flora species to grassland sites.
On another front, and on a different scale, at the Mulligans Flat Woodlands Sanctuary we are
returning long-lost fauna species. In that science-led program we are branching out to diversify
the ecosystem inhabitants we are returning, and
broadening the community engagement program
we are undertaking to garner stronger support.
In the community engagement program we are
repeatedly confronted by barriers to undertaking
initiatives that are normal practice elsewhere
— either on private land or in different states.
However, it is pleasing to note that there too, we
are making headway and knocking down those
barriers one by one.
Taken together, these two programs provide some
useful insights into the challenges facing innovation
in a sector struggling for traction and resources.
Let me introduce the concept of the ‘normal no’.
Nobody naturally enjoys hearing the N-O. But, for
those at the forefront of innovation and leadership,
the N-O is as normal as the O-K. If you want to
improve a situation, the normal first-response to

The Woodlands and Wetlands Trust has
encountered, and will continue to encounter, many
barriers along the path to reintroducing the Bush
Stone-curlew, and with persistence and passion we
will continue to overcome them.

Field sites and talks: Mulligans Flat
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new ideas is ‘no’. We need to recognise this ‘no’ is simply the normal first step on the path
to improvement, just one of the barriers that needs to be side-stepped, tunnelled-under or
jumped-over – of course always with a warm smile of gratitude.
Once you have swallowed and digested the ‘normal no’ you are on the path to innovation.
In my experience there are five ‘P’s in the mix that have consistently led to the successful
emergence of innovation: partnership, passion, persistence, pressure and people. Interestingly
the Productivity Commission has recognised not-for-profit organisations as the hot-bed for
innovation in the community sector (including environment). Mission-based organisations can
provide the right balance of passionate people with drive and focus to solve problems, and, by
their very nature and usually corporate structure, they are partnership based.
Dr Jason Cummings has broad experience in the environment and natural resource
management areas — in policy, academic and leadership roles. After completing a PhD
in ecology he has focused on practical application of science. From 2010 to 2014 he was
the CEO of Greening Australia Capital Region, one of the nation’s leading environmental
operations. Increasingly his experience and contribution to our community is through
leadership, particularly through innovation, communication, stakeholder engagement and
resource management. Jason is now a principal of Lyrebird Communications, a company
focused on providing leadership, communications and policy and program support for the
environment, natural resources and community sectors.

Field sites and talks: Mulligans Flat
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Jerrabomberra Grassland Reserves
The Monaro Highway heading south from Canberra divides the East (99 ha) and West (260 ha)
Jerrabomberra Nature Reserves, which together constitute one of the largest areas of Natural
Temperate Grassland in the ACT. The reserves are managed by the ACT Government for
the protection and conservation of the grassland and its resident flora and fauna. The place
is a stronghold of the critically endangered Grassland Earless Dragon, while also holding
populations of the Striped Legless Lizard, Pink-tailed Worm-lizard, Golden Sun Moth and
Perunga Grasshopper, all of which are listed species.

Jerrabomberra Grasslands Nature Reserve:
a case study of grassland reserves management in the ACT
Maree Gilbert

ACT Parks and Conservation Service
Established in 2008, the Jerrabomberra Grasslands are among the few remaining strongholds
for the endangered Grassland Earless Dragon Tympanocryptis pinguicolla. Formerly rural lease
land, the Reserves also have a range of other ecological values and a host of management
challenges.
From preliminary planning and set up, to day-to-day management and long-term habitat
enhancement projects, ACT Parks and Conservation Service has prioritised the Grassland
Earless Dragon in an effort to secure the future of populations in the Reserve.
In addition to pest plants and animals, urban infrastructure projects, roads and fire, biomass
has emerged as a significant management issue. In association with Conservation Planning and
Research (ACT Government) and the University of Canberra, ACT Parks and Conservation
have experimented with burning, grazing, slashing and exclusion fences to manage biomass and
maintain habitat structure for the Grassland Earless Dragon.
Maree Gilbert is a Senior Ranger with Canberra Nature Park. Having established the
Jerrabomberra Grassland Reserves over 6 years ago, Maree has specialised in the planning
and management of remnant urban grassland reserves throughout Canberra.

Insects in grasslands
Kim Pullen
CSIRO

Invertebrates play a crucial role in the healthy functioning of ecosystems, yet their importance
is often overlooked. On a global level, they dominate in terms of diversity and abundance. In
some environments they even dominate in total biomass.The invertebrates most familiar to
Australians are the shellfish and crustaceans that we eat, and the insects that torment us and
eat our plants.
In native grasslands, insects are not always obvious, but are always present and diverse.
They live within the soil, in decaying vegetation on the soil surface, or in the above-ground
vegetation, and may move between these micro-environments daily or seasonally. They may
take to the air to disperse or mate. Their food might be another animal (perhaps another
insect), or a microorganism, plant or fungus, and they may eat its live tissue – if they are
predators, parasites and ‘grazers’ – or dead tissue – if they are saprophages and scavengers.
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As Australian temperate native grasslands have become reduced and fragmented, their insect
fauna has suffered. Two grassland insect species are listed as threatened in the ACT: the
Golden Sun Moth and the Perunga Grasshopper. Other species known to have declined are
the Canberra Raspy Cricket, Lewis’s Laxabilla Grasshopper and Key’s Matchstick Grasshopper.
Insect conservation is impeded by lack of public awareness and appreciation of the insects
themselves, in turn leading to a lack of political action, and a lack of scientific knowledge of
their ecology, distribution and abundance. Even identifying insects can be difficult, with few
experts and little in the way of scientific and popular literature to help.
Kim Pullen first became interested in insects as a teenager growing up in Canberra, and
formed a collection of beetles over the following 20 years. He has carried out entomological
work for the ANU, CSIRO and the Queensland Government in the fields of ecology,
cytogenetics, biological control of weeds, orchard pest control and biodiversity inventory. He
is currently compiling a list of the insects of the ACT.

Assessing grassland site condition using the
Floristic Value Scoring method
Rainer Rehwinkel
Assessing grassland sites using a numerically sound method is required for a number of
reasons. For example, a repeatable method is required for NSW regulatory purposes and
for assessment under the Australian Government’s Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act). Since the Floristic Value Scoring (FVS) method was
developed in 2007, a number of changes to the NSW legislation and EPBC Act listing of
Natural Temperate Grassland have been in train. Additionally, a new way of scoring to derive a
FVS has been developed. This presentation will discuss these legislative requirements and will
demonstrate the basic method.
(The talk and paper given in the field in 2014 have since been superseded.The updated method,
‘A Revised Floristic Value Scoring Method to Assess Grassland Condition’, October 2015,
is included below as an addendum to this proceedings.)
.
Rainer Rehwinkel is a Senior Threatened Species Officer at the NSW Office of Environment
and Heritage (OEH). He works on the conservation of grassy ecosystems and their species,
including working on policy issues, recovery and rehabilitation of sites and community
engagement programs. He is currently Chair of the Executive Committee of the Kosciuszko
to Coast Partnership and is a co-author of Grassland Flora.
(This bio was current at November 2014. Rainer retired from NSW OEH in 2015.).
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Floristic Value Score spreadsheet tools exist for these regions:
• South Eastern Highlands Monaro,
• South Eastern Highlands Excluding Monaro,
• Brigalow Belt South, and
• Riverina.
Copies can be obtained by emailing Rainer Rehwinkel at:
rainer.rehwinkel@hotmail.com

Note: This method is published here only as a record of the information presented at the forum.
The information published in these proceedings has not been peer-reviewed.
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A Revised Floristic Value Scoring Method to assess grassland condition
This document presents a quantitative method to assess the relative condition of natural
grasslands and secondary grasslands. The methodology assigns a Floristic Value Score (FVS) to
a grassland site by using significance ratings of the native species occurring at the site.
The methodology presented in this document is a revised version of Rehwinkel (2007), which
was developed for use in the Southern Tablelands of NSW. That document was produced for
the Australian Government as part of the actions identified in the National Recovery Plan for
Natural Temperate Grassland of the Southern Tablelands (NSW and ACT): An Endangered Ecological
Community (Environment ACT 2005). This revised methodology scores all native plant species
present, in contrast to the former method that only scored so-called ‘significant species’. By
scoring all species present, the resultant score is more comprehensive and better represents
the relative value of a site. The revised methodology was produced in response to two
processes that require a quantitative condition assessment method for grasslands. The first is
a revision of the listing of Natural Temperate Grassland endangered ecological community by
the Australian Government; the second is for use under NSW legislative requirements.
As with the Rehwinkel (2007) method, this method is specifically designed for use in the
following broad vegetation types:
•

Natural grasslands, including those that fall under the definitions of Natural Temperate
Grassland of the Southern Tablelands (NSW and ACT), a listed threatened ecological
community under the Commonwealth Environmental Protection and Biodiversity Conservation
Act (1999) (EPBC Act); and

•

Secondary grasslands derived from grassy woodlands, including:
• ‘White Box Yellow Box Blakely’s Red Gum Woodland (Box–Gum Woodland)’, a
listed endangered ecological community (EEC) under the NSW Threatened Species
Conservation Act (1995), and its EPBC-listed equivalent ‘White Box – Yellow Box –
Blakely’s Red Gum Grassy Woodlands and Derived Native Grasslands’; and
•

‘Tablelands Snow Gum, Black Sallee, Candlebark and Ribbon Gum Grassy Woodland
in the South Eastern Highlands, Sydney Basin, South East Corner and NSW South
Western Slopes Bioregions (Tablelands Snow Gum Grassy Woodland)’, a listed
endangered ecological community (EEC) under the NSW Threatened Species
Conservation Act (1995).

This method can also be used in the following broad vegetation types:
• the grassy groundlayer of grassy woodlands, including the above-listed woodland
endangered ecological communities; and
• grassy groundlayers of other regionally declining vegetation types; and
• derived or secondary grasslands that have been derived from woody vegetation types,
including woodland, forest or heathlands, where the original vegetation type cannot be
identified.
While the Rehwinkel (2007) method was developed specifically for native grasslands on
the Southern Tablelands of NSW, including the Monaro region, with adequate field-based
quantitative data and review by relevant experts, this methodology is applicable to natural and
secondary native grasslands in other regions of NSW.
The method relies on developing a ‘significance rating’ for each plant species found within
grassy ecosystems within a particular region. This process has been completed for the
Monaro region, a geo-political region within the South Eastern Highlands IBRA* bioregion, and
another region that includes the South Eastern Highlands bioregion excluding the Monaro.
Species lists and significance ratings have been developed for the Riverina and the Brigalow
Belt South IBRA regions. The method is being considered for other IBRA regions in NSW
* IBRA = Interim Biogeographic Regionalisation for Australia
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(see ‘Regionalisation’, below). For alignment with Australian Government needs, separate lists
are also required for the ACT and the parts of the South Eastern Highlands that occur in
Victoria, into which the proposed revised listing of Natural Temperate Grassland will extend.
Determining which regions or sub-regions this method is being applied to is based on a
demonstrated prior need for such a method. For example, grassland conservation is of
particular concern in the Monaro and Riverina regions. Development of slightly different
approaches and adaptations of the basic methodology are determined based on bioregional
differences, and in some cases, on sub-regional differences, in the responses of the grasslands,
their component species, or particular land-use pressures within and between the regions
and sub-regions.
To satisfy the requirements of both the Australian and NSW Governments’ requirements,
various threshold levels have been developed along the continuum of grassland condition
values between low and high. Under these requirements, the minimum accepted threshold
used to consider a grassland as being native vegetation is the requirement that greater than
50% of the groundlayer cover is of native species. In grassland assessment the key defining
characteristic for a site to be considered as a Natural Temperate Grassland under the EPBC
Act is that an area of grassland needs to be ‘… dominated by native grasses and/or native
forbs (more than 50% total vegetative cover, excluding introduced annuals)’ (p. 18, National
Recovery Plan for Natural Temperate Grassland of the Southern Tablelands (NSW and ACT): An
Endangered Ecological Community; Environment ACT 2005). Thus, if a grassland has greater
than 50% of its groundlayer cover composed of exotic perennial species, it is not considered
to be native vegetation. Above this minimum threshold lies a continuum of grasslands that
vary from having low to extremely high conservation values.
It is to be noted that under the assessment rules being developed by the processes discussed
above, various criteria are being developed to ensure that grasslands with special values
other than the site’s floristic condition are likely to be protected, even if they are assigned
a low FVS. Other identified values need to be considered separately, and the method
presented in this document is only part of the assessment process.
Thus, according to this method, a grassland with a FVS of between 0 and 4.99 is considered
to be of ‘Low Conservation Value’ or ‘Low Condition Value’ in this component of the
conservation assessment. This threshold has been agreed for use in south-eastern NSW
by relevant grassland and pasture experts and agency staff in both NSW and Australian
Government agencies, and is based on examination of data from more than 500 grassland
plots from the region (R. Rehwinkel, unpublished data).
A second class of grasslands is in a ‘Moderate to High Conservation Value’ or ‘Moderate
to High Condition Value’. Grasslands with a FVS of between 5.00 and 6.49 are in this class.
Finally, grasslands with a FVS of 6.50 or greater are considered to be of ‘High to Very High
Conservation Value’ or ‘High to Very High Condition Value’.
To ensure that all regions use a standard methodology, minimum FVS threshold scores to
define the three classes (Low Conservation Value, Moderate to High, and High to Very High
Conservation Value) have been determined by defining the ‘significance ratings’ for each of
the grassy ecosystem species found in that particular region and then testing the method
against plot data in each of those regions.
It should be noted that the method, as described in Rehwinkel (2007) has been widely
adopted by ecological consultants in south-eastern NSW and the ACT to assess the relative
values of grasslands in project planning and impact assessments. The method has also been
used to monitor grassland values, with up to four years of data now collected and analysed in
some grassland sites in the ACT, where the impacts of kangaroos on grassland flora are being
assessed (Greg Baines and Emma Cook, pers. comm.), and in assessing floristic changes due
to biomass control and weed control treatments in some NSW grassland reserves (Rowan
Watts, pers. comm.; Susannah Power, pers. comm.). A CSIRO researcher has also used this
method to monitor changes in grassland floristics (Ken Hodgkinson, pers. comm.).
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Spreadsheet tools have been developed for calculation of Floristic Value Scores for grassland
sites (see ‘The process to determine a site’s Floristic Value Score’, below).

The significant species concept
The method was developed using data collected since the early 1990s (see
‘Acknowledgments’) in site surveys of grassland and grassy woodland throughout the
Southern Tablelands in NSW and ACT. The method is based upon the ‘significant species
concept’, which relies on the application of a ‘significance rating’ to most of the 700 or
so species that have been recorded in grassland and grassy woodland surveys within the
Southern Tablelands. Briefly, native plant species of grassy ecosystems have been assigned a
‘significance rating’ based on their rarity or commonness in the regional data. The categories
are:
• A = ‘indicator species, level A’: species that are uncommon in the region, and where they
occur, generally indicate grassland sites of high to very high value; such species occur very
rarely or in very low numbers in grasslands that have been subject to intense, frequent,
long-term or sometimes even one-off disturbances, such as ploughing, heavy stock grazing
pressures or application of fertilisers. Some of these species are also inherently rare. This
category includes all threatened flora species that are listed under the NSW and Australian
Government Acts;
• B = ‘indicator species, level B’: species that are more common in grassland sites, relative to
‘level A’ species. They generally occur less frequently in highly disturbed sites, though some
persist with intermediate levels of disturbance; and
• C = ‘common or increaser species, level C’: species that are thought to be ‘disturbancetolerant’, ‘disturbance responding’ or ‘increaser’ species. Increasers respond positively to
various disturbances and are thus most commonly recorded in disturbed or degraded
sites.
While most species have been assigned to a category based on analysis of data for the
Southern Tablelands of NSW (R. Rehwinkel, unpublished data), there are some species that,
although apparently rare in the datasets, are thought to be ‘disturbance-tolerant’, ‘disturbance
responding’ or ‘increaser’ species and are observed frequently, and often in high densities in
the most disturbed and degraded sites. This is based on observations and expert opinion
of grassland experts, including David Eddy and Sarah Sharp, assisting in the review of this
unpublished analysis.
More information on the development of the method is in the documentation of the original
version of this methodology (Rehwinkel 2007). Further references on declining species of
grassy ecosystems is are provided below as Further Reading.

Grassland assessment
Traditionally, grasslands have been difficult to assess because of their inherent variability. Before
the European settlement of south-eastern Australia, there were extensive grassy plains, as well
as smaller areas of grassland within a mosaic of woodlands (Thomas et al. 2000; Environment
ACT 2005; Armstrong et al. 2013). Now relatively few sites of these vegetation types remain in
a state that resembles the former grasslands. The same applies to grassy woodlands (Thomas
et al. 2000; Armstrong et al. 2013). This is principally because grasslands and grassy woodlands
occur in landscapes that were, and continue to be, heavily favoured for agricultural purposes
and more recently, in many areas, for urban, peri-urban and infrastructure development.
More recently, wind-farm and solar farm developments have focussed on grassland areas, and
establishment of pine plantations has also been a major threat. Despite this, in some regions,
large areas of native grassland are retained that are variously described as native pasture or
degraded or highly modified native grassland (Langford et al. 2004; Environment ACT 2005).
Across the Southern Tablelands, these areas vary in their extent according to the climate, soil
types and land-use histories. This pattern is repeated in other regions of NSW, with varying
extent of natural or secondary grasslands remaining.
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Within any particular region, remnant grasslands and grassy woodlands exist along a
continuum of site condition. At one end of this continuum, there are the rare sites that retain
a very high degree of integrity (i.e. very high floristic diversity, varied structure that provides
habitat for a diverse fauna, and low or absent cover of exotic plants). It needs to be noted
that there are exceptions, such as the sites that are apparently relatively undisturbed, but
inherently have a low species richness, such as some sites that are dominated by Plains Grass
(Austrostipa aristiglumis) in northern NSW, or some long-ungrazed grassland sites dominated by
Kangaroo Grass (Themeda australis) throughout the state. At the other end of the continuum
are the more extensive areas of native pasture and degraded or highly modified grassland.
Such grasslands usually have very low native plant diversity, limited fauna habitat values, and
often, a high cover and diversity of exotic plant species, many of which are either introduced
pasture species, or agricultural or environmental weeds. As has been noted above, the extent
of unmodified native grassland varies from region to region.
Some regions, including parts of the Riverina, retain extensive areas of grassland in high
condition (Damon Oliver pers. comm.). The pattern in the Riverina is complicated by the fact
that some of the grasslands of the Hay Plains, which are now dominated by wallaby grasses
(Rytidosperma caespitosum and R. setaceum) and Corkscrew-grass (Austrostipa scabra) are
considered to be derived from Chenopod Shrublands or even Boree Woodlands. In the case
of the former shrublands, Atriplex spp. and Maireana spp. have been largely grazed out, leaving
grass and forb species that are tolerant of grazing. These grasslands now provide habitat
for rare species, including the Plains-wanderer (Pedionomus torquatus), which prefers an open
structured grassland rather than shrubland.
Because grassland and woodland sites occur in all states, from those with the highest integrity
to those that are severely degraded, it has traditionally been difficult to draw a line between
marginal sites that fall between those that clearly have conservation value and those which are
less important for conservation.
Assessment of vegetation without trees has been particularly problematic under the processes
in the NSW legislation. Most significantly, current processes lack an adequate definition
for low conservation value grasslands. Currently, the definition for low conservation value
grasslands is the same as that for non-native vegetation. Further, the method that underpins
the NSW BioMetric process, which assigns condition values to patches of vegetation, fails
to adequately address the values of natural or secondary grassland sites. This is because
BioMetric calculates the condition of the site in relation to a set of benchmark values of a
number of site attributes for that vegetation type. For patches of woody vegetation there
are multiple benchmark values, including cover of upper-, mid- and ground-layer strata, total
length of fallen timber, number of trees with hollows and total species richness. In grasslands,
most of these benchmark figures are not relevant (grasslands do not have relevant upper- and
mid-layer benchmark values, and fallen timber and tree hollows are similarly irrelevant because
these features are typically absent). Assessment of the remaining values (cover variables and
species richness values) do not adequately capture the value of native grassland sites, because
not considered is the inherent variability of grasslands, including seasonal or within-year,
year-to-year and within-site spatial variation, and the fact that some important sites may not
be inherently species-rich (because some vegetation types tend not to be species-rich, or
species richness can be masked by a build-up of biomass). Importantly, and counter-intuitively,
as mentioned above, some grassland sites that have undergone disturbances may actually
have higher native species richness than sites with little recent disturbance. There are many
species that increase with disturbances (the ‘level C’ species, above), and such sites may have a
temporarily high species richness that may mask their true value.
In response to the issues outlined above, and to the action defined in Environment ACT
(2005), it was found necessary to develop a methodology to determine those grassland sites
that should be considered to be of conservation significance. The approach presented in
this document provides a robust, transparent and repeatable process that has been applied
across south-eastern NSW, to determine the conservation significance of any grassland and
secondary grassland site assessed.
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The process to determine a site’s Floristic Value Score
Assessment of grassland condition is achieved by the collection of species and cover data
from within a standard 20 m x 20 m (0.04 ha) plot. These data are entered into a spreadsheet
tool, which produces a Floristic Value Score based on the species present and their abundance
within the plot. Sites attaining a score of 5.00 or higher are considered to have conservation
significance. Sites with a FVS below 5.00 effectively fall within the ‘Low Conservation Value’
category, as long as other assessment values have been considered and dismissed.
Using this methodology, each native species receives a minimum score of 0.10. Those native
species that are classified as indicator species ‘level A’ or ‘level B’ are given a higher score, and
each species present is also given a weighting depending on their abundance at the site. The
weightings for species at each level and each abundance class band are shown in Table 1 of
Appendix 1. The score generated by the spreadsheet tool is generally not linear in relation to
the species richness present. Data from many sites have been tested and sites with no ‘level
A’ or ‘level B’ species will generally return a score of less than 5.00. Sites in which there is a
presence of ‘level A’ or ‘level B’ species in low densities or low numbers may similarly return a
score below 5.00. Where there is an increasing abundance of ‘level A’ species, even if they are
at low densities at the sites, the scores for such sites are increasingly greater than 5.00.

Secondary grasslands
Grasslands vary in their pre-European settlement origin. This has the potential to create
confusion, especially in parts of the landscape that are heavily cleared and it is difficult to
determine whether a site is a natural or a ‘secondary’ grassland (i.e. grassland that results from
the clearing of trees and shrubs in a woodland, heathland or forest).
Secondary grasslands have a range
of values. They may be floristically
diverse in their own right and thus
be worthy of conservation. They
may provide habitat for grassland
fauna rather that the woodland or
forest fauna formerly occupying
the site. They may be important
as sites for rehabilitation of the
former woody vegetation types
that were present before clearing.
They may have connectivity value
as grassland, or if scattered trees
are retained, for woodland or
forest fauna.
This document provides guidance
in cases where it is difficult to
determine whether a grassland is
natural or secondary. Note, the
terms ‘secondary’ and ‘derived’ are
interchangeable (see Box 1).
This methodology could be applied
to secondary grasslands where it is
impossible to determine the preexisting vegetation type. Where
there is little or no evidence of the
site being a secondary or derived
grassland, the site should be
accepted as natural grassland.

Box 1. Identifying secondary or derived grassland
Firstly, it is important to remember that some, if not all
grassland vegetation types may have a very low cover of trees
as natural components of those types. However, if one or more
of the following signs are evident, the site may be a ‘secondary
grassland’ or ‘derived grassland’ (i.e., a grassland that results
from the clearing of woodland or forest trees, or even heathland
shrubs).
Is there any evidence of trees formerly occupying the site? For
example, are there stumps, regularly spaced depressions in the
ground that were once occupied by tree stumps and that may
or may not retain pieces of dead timber, or significant amounts
of fallen timber, presence of seedlings or saplings of tree species
and/or are there trees of grassy woodland or forest tree species in
a woodland or forest formation adjacent to or near the site on
similar topographical positions and geological substrates?
The terms ‘secondary grassland’ or ‘derived grassland’ are
interchangeable, and make no distinction as to what vegetation
type (VT) was present before the tree and/or shrub layers were
removed. If it is possible to define the VT that was present prior
to tree clearing, the current NSW processes requires that the site
be assessed as per the relevant VT. However, if it is impossible
to define what VT is present, it would be appropriate to use
the Floristic Value Score methodology along with any required
assessment of other attributes, in assessing a site’s value.
For a definition of ‘derived community’ as used in the
NSW processes, see under the heading “Derived vegetation
communities” at: http://www.environment.nsw.gov.au/projects/
biometrictool.htm
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Regionalisation
The original version of this method (Rehwinkel 2007) divided the region that was then relevant
(the Southern Tablelands) into broad sub-regions, as recognised in the National Recovery Plan for
Natural Temperate Grassland of the Southern Tablelands (NSW & ACT) (Environment ACT 2005). The
current methodology now recognises only two regions within the South Eastern Highlands IBRA
bioregion (or three if the ACT is considered as a separate region). The two NSW regions are:
• Monaro region: the geo-political region as defined by the three local government areas of
Cooma–Monaro, Snowy River and Bombala; and
• South Eastern Highlands excluding the Monaro: the areas within the IBRA South Eastern
Highlands bioregion excluding the Monaro region.
These two regions each have different floras, manifested in the differences in the forb, shrub and
tree species (Armstrong et al. 2013). These areas also have distinctive land-use patterns. Much
of the Monaro region retains its native grasslands, including secondary grasslands that are either
part of the ‘Tablelands Snow Gum Grassy Woodland EEC’ or other vegetation types, though
only relatively small areas retain moderate to high floristic values. In contrast, while there were
formerly substantial areas of natural grassland and Box–Gum Woodland in the South Eastern
Highlands, excluding the Monaro region, very few areas remain because grasslands and woodlands
in this region have suffered extensive modification for pasture development and cropping,
as well as urban development and, more recently, development of rural sub-divisions. These
differences are stark when areas of the northern parts of the South Eastern Highlands Bioregion
are considered. The districts surrounding Orange and Bathurst were amongst the very earliest
of the tablelands country to be opened up for pastoralism and now little of the pre-European
grassland remains (R. Rehwinkel, unpublished data).
The floristic and land-use differences between the regions are reflected in the differences in the
species lists and the associated significance ratings used for assessment in this method for each
region (see the species lists that are part of the spreadsheet tool for each region).
Spreadsheet tools with relevant species lists and draft significance ratings have been developed
for other regions in NSW, namely:
• Riverina IBRA region; and
• Brigalow Belt South IBRA region.
Other regions or vegetation types that require the development of spreadsheet tools with
species lists and significance ratings include:
• Darling Riverine Plain IBRA region;
• NSW South-western Slopes IBRA region;
• Nandewar IBRA region;
• New England Tablelands IBRA region;
• The Hunter region;
• The NSW North and South Coastal regions;
• Poa-dominated sub-alpine grasslands along the ranges of NSW; and
• Grasslands derived from the Cumberland Plains vegetation communities of western Sydney.
The draft species lists in the spreadsheet tools for the above-listed NSW regions require
development and careful review by the relevant regional grassy ecosystems experts. This
requires production of significance ratings for each species in each regional list, along with the
development of lists of other assessable attributes for each region.

Other grassland values
The Floristic Value Score method presented in this document provides a way to assess natural
grasslands and secondary grasslands only on their floristic values. It is important to note that
other values exist, including the following:
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•
•
•

•

•
•
•
•
•

a known site for threatened fauna or flora species;
presence of fauna habitat, as assessed by the vegetation type, and particularly as habitat for
threatened species;
presence of fauna microhabitat attributes, including the presence of rocky outcrops, loose
surface rocks, exposed earth banks, standing dead timber, or structural elements provided
by certain plant species such as shrubs and tall tussocks. Note that if a secondary grassland
site has coarse woody debris and a low cover of remnant trees, along with tree hollows, it
may be adequately covered by current NSW BioMetric benchmarks for the relevant plant
vegetation types and may be assessable by other methods;
landscape values, such as creek-beds, drainage lines, wetlands, etc., that should be retained
for reasons beyond the site’s particular grassland values; i.e. because these features are
important for catchment control, amenity or other landscape values;
size of site, with large sites (>50 ha) being particularly important;
connectivity values, whether the grassland is adjacent to or nearby other grasslands, or to
some other vegetation type;
buffer values, either as a buffer to a higher quality grassland or to a remnant of another
vegetation type;
sampling a rare grassland type; this will be dependent on its regional or sub-regional
context; and
cover of weeds, with sites that have a high cover of perennial weed species generally having
a lesser value than those without weeds. Note that the extent of cover of weeds is usually
strongly correlated with presence or absence or declining grassland forb species.

The above, and any additional values, may need to be considered in conjunction with this
method. Such attributes either need to be assessed first, before the application of the Floristic
Value Score method at a site, or in addition to the values that the method identifies.
To aid in assessment of weeds at a site, the exotic species in the plot are scored in a similar
way to the native species. The following categories are defined for exotic species:
•

X = ‘level X’ species: these are the high-impact species, such as Phalaris (Phalaris aquatica),
African Love-grass (Eragrostis curvula), the exotic stipoid grasses, Serrated Tussock (Nassella
trichotoma) and Chilean Needle-grass (N. neesiana) and Coolatai Grass (Hyparrhenia hirta).
They are often, though not in every region, declared noxious weeds, and are the most
intractable species, and if occurring over a large proportion of the site, may render the
site’s value to be low, despite its other inherent values, as they are difficult, time-consuming
and costly to remove without also severely impacting on the native species at the site;

•

Y = ‘level Y’ species: these are less significant, though still quite persistent species,
mostly either perennial, or biennial, and sometimes woody. They include species such
as Cootamundra Wattle (Acacia baileyana), Sweet Briar (Rosa rubiginosa), St John’s Wort
(Hypericum perforatum) Cat’s-ear (Hypochaeris radicata) and Goat’s-beard (Tragopogon spp.).
These species can usually be easily removed, even if occurring in high cover over a site, but
are generally not as important to control as the ‘level X’ species; and

•

Z = ‘level Z’ species: these include the common, though low-impact, mostly annual weeds,
such as, hair-grasses (Aira spp.), Red Bartsia (Parentucellia latifolia) or Pelisser’s Toadflax
(Linaria pelisseriana); they generally have little impact on a grassland’s value.

By running the presence and cover of exotic species through the same process as is required
for deriving a site’s native species’ FVS, a resultant ‘Weed Value Score’ (WVS) can be derived.
This can be used to assess the management needs of a site and it provides a guide to any
recovery strategies that could be applied. Analysis of this component in the scoring method
has now been undertaken for the South Eastern Highlands regions (Monaro and non-Monaro),
Brigalow Belt South and Riverina region datasets. This method needs to be further developed
for all regions.
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Additional components can be scored for some ‘level X’ weeds occurring at high densities,
in a similar way that cover of some grass species generates a higher score at high densities
under the current scoring system (see ‘Additional scoring rules’, below). This part of the
methodology will require more work, including a consultation process.
Finally, a ‘level X’ weed species cover value can be added. It is proposed that this cover value
only be calculated for the ‘level X’ species. A proposed method of deriving this value would
be by scoring the total cover of the plants in this category using a step-point transect. In
undertaking a step-point transect, the values to be collected are as follows:
1. percentage cover of native species – includes all species, whether grasses or forbs,
perennial or annual;
2. percentage cover of exotic species – and for these data, the following details also need to
be recorded:
(a) annual vs. perennial species,
(b) status as a ‘level X’ species.
When gathering data from a step-point transect, all ‘hits’ are recorded along regular intervals,
say 10 cm, along a 50 m or 100 m transect. This is best done using a tape and a thin straight
wire to record the ‘hits’. Totalling the ‘hits’ of each species in group 2b (the ‘level X’ species),
above, and dividing that by the sum of the group 1 and and group 2b species (i.e. the total
number of ‘hits’), and then multiplying the result by 100 then results in a percentage value
for the cover of the ‘level X’ species. The ‘level X’ species’ percentage can be added to the
spreadsheet tool as an additional assessment value. The resultant percentage cover value
of the ‘level X’ weed species may then be used for further analysis of the site’s conservation
value or condition. For example, it is suggested that should a site have greater than a
certain percentage cover of ‘level X’ species, it may be beyond any meaningful or effective
management intervention, regardless of its Floristic Value Score, and thus it may be regarded
as having a low conservation value (i.e. a value equivalent to a FVS of below 5). Further work
is required to test this part of the assessment method.
Additional values or attributes that occur in the grassland or grassy groundlayer of a
woodland or forest may have data collected to provide inputs for assessment of a site. With
the exception of the cryptogam cover, these data do not contribute to the site’s Floristic
Value Score. The following data attributes can be collected along a step-point transect, with
the exception of those marked with an asterisk (*). These attributes are consistent with the
requirements of the data collection processes under NSW Vegetation Information Standards:
1. Litter (cover %); this may help in determination of biomass build-up (in grassland), or
whether a site is in, or surrounded by, woodland or forest.
2. Bare ground (% cover); may help in determining if the site has a history of soil disturbance.
3. Cryptogam (% cover); generally, an increase of cover of mosses, soil algal crusts, and lichens
indicate a recovering or mature ecosystem, in improving or good condition (i.e. lacking
disturbance history).
4. Rocks (cover %); rocks may indicate presence of habitat, particularly for invertebrates and
reptiles. Note, to provide more meaningful data, especially in relation to fauna habitat, data
on cover of rocks can be sub-divided into:
(a) surface (more suitable for reptiles); and
(b) outcropping.
5. Number of trees with hollows*; an indicator of habitat quality.
6. Woody debris (linear m)*; an indicator of habitat quality.
7. Woody regeneration (number of species)*; may be indicating a trend towards regeneration
towards a former woodland or forest condition.
8. Woody regeneration (abundance – count of stems)*; may also be an indication of a return
to woodland or forest.
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The important value of the presence of cryptogam cover is scored directly onto the
spreadsheet tool. This is achieved by adding a score of 0.33 if cryptogams are in a cover range
less than 2%; 0.40 if the cover range is between 2 and <10%; or 1.00 if cryptogam cover is
greater than 10%. This value is added into the appropriate field in the spreadsheet tool and a
calculation is carried out within the spreadsheet tool by adding the cryptogam score value to
the FVS.
To ensure conformity with Australian Government processes being developed for a new EPBC
listing for ‘Natural Temperate Grassland EEC’, covering grasslands in the NSW South Eastern
Highlands bioregion, additional data on the number of ‘indicator species’ and non-grass species
recorded in each plot are required. Grasslands in this region are considered to meet the
EPBC listing criteria and to be in the ‘Moderate to High’ condition threshold category if they
satisfy at least the essential criteria as discussed below and at least one of the following:
• there are at least 8 non-grass native species present in the plot (see note, below),
or
• there are at least 2 ‘indicator species’ present in the plot (see note, below).
or
• the plot returns a floristic value score (FVS) of at least 5.
Note: non-grass species include forbs and herbs (including lilies, orchids, and members of the
genus Lomandra) and shrubs. They do not include trees, or sedges and rushes in the families
Cyperaceae or Juncaceae. ‘Indicator species’ in this phase of the assessment only include ‘level
A’ species.
Grasslands in this region are considered to meet the EPBC listing criteria and to be in the
‘High to Very High’ condition threshold category if they satisfy at least the essential criteria as
discussed below and at least one of the following:
• there are at least 12 non-grass native species present in the plot (see note, above),
or
• there are at least 3 ‘indicator species’ present in the plot (see note, above),
or
• the plot returns a floristic value score (FVS) of at least 6.5.
The essential criteria for the EPBC listing are that a grassland will satisfy the ‘Moderate to
High’ condition threshold category if one of the following are present:
1. the patch is characterised by at least 50% foliage cover of the ground of Themeda australis;
2. the patch is characterised by at least 50% foliage cover of the ground of Poa labillardierei
and is in a drainage line of associated flats; this condition is applicable in the South Eastern
Highlands bioregion; and
3. the patch is characterised by at least 50% foliage cover of the ground of Carex bichenoviana,
or at least 50 tussocks for every 100 m2.
In the case of the EPBC-listed ‘Natural Grasslands of the Murray Valley Plains EEC’, amongst
other criteria, a certain number of flora species need to be present for the grassland to be
considered to belong to this EEC. The species criteria have been built into the spreadsheet
tool for the Riverina region. Other Australian Government listed EECs with clearly defined
species criteria can be developed for the appropriate regional spreadsheet tools.

The Floristic Value Scoring Method
It is important to note that this method is applied at the Keith Class vegetation classification
level rather than at the vegetation type level. However, it needs to be recognised that there
are several relevant vegetation types within the Keith Classes in each region. For example, an
analysis of associations found within natural grasslands of the Southern Tablelands has defined
eight vegetation types within the Montane Grassland Keith Class (OEH 2011; Armstrong et
al. 2013). Thomas et al. (2000), Tindall et al. (2006) and Armstrong et al. (2013) have defined a
number of grassy woodland vegetation types within the South Eastern Highlands.
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The method presented in this document treats all grassland and the ground-layers of
woodland vegetation types of the two regions in the South Eastern Highlands bioregion as a
single entity, with no reference to the differences found between the variously identified types.
The method has been specifically designed to be broad enough to capture all samples of the
different vegetation types that have been identified within the grassy ecosystems of a region.
However, several now rare grassland types in some of the regions are special cases that are
catered for in this method by application of rules to ensure that high value sites are given an
adequate floristic score regardless of whether they have high diversity. This is done by giving
higher weightings to their dominant grass species if they reach a certain cover value. Examples
in the South Eastern Highlands are those grasslands or secondary grasslands naturally
dominated by Kangaroo Grass (Themeda australis), the types in which River Tussock (Poa
labillardierei) naturally occur in drainage lines and associated flats, and a wetland or wetlandassociated type in which Curly Sedge (Carex bichenoviana) dominates.
Sites with such vegetation types, according to the region, and that are in good condition
are particularly rare, but for a number of reasons they often have a low forb diversity. For
example, many sites in the South Eastern Highlands IBRA bioregion that are dominated by
T. australis, especially long-ungrazed examples, and associations dominated by P. labillardierei
in drainage lines and associated flats have a high cover of native perennial grasses, so sites
in which the cover is dominated by the native species of the particular vegetation type have
conservation value, regardless of whether a diversity of forbs is present or not. Similar rules,
but with different triggering species, are being identified in the other regions. For example,
grasslands in the Brigalow Belt South bioregion that are dominated by species including
Barbed-wire Grass (Cymbopogon refractus), Curly Windmill Grass (Enteropogon ramosus) and
Queensland Bluegrass (Dichanthium sericeum), warrant a higher weighting if they have a high
cover of these native grasses, regardless of whether they contain forbs or not.
Figure 1 provides a decision tree to determine whether the grassy vegetation of a site
meets criteria as a native grassland and whether the assessment process in this document
is appropriate for that site. Figure 2 enables identification of grasslands that have high values
regardless of their FVS. The steps outlined in Figures 1 and 2 (next page) will enable the
identification of grassland sites for which the FVS needs to be determined. Note that Figure 1
and Figure 2 are specifically designed for use in the South Eastern Highlands IBRA bioregion.
Different criteria need to be developed for other regions.

Data collection and analysis to determine a site’s Floristic Value Score (FVS)
This analysis requires a number of steps:
1. Determine the region you are in (see ‘Regionalisation’, above) and use the appropriate
species list, significance ratings and spreadsheet tools, as required.
2. Determine how many plots are required (see ‘Stratification’, below).
3. Set up the plot(s) and collect the required data; see ‘The field method’ and ‘Field data
collection’, below.
4. Analyse the data using the appropriate spreadsheet tool; the methodology is outlined
below; if desired the FVS can be calculated manually (see Appendix 1).

How to gather data: stratification, sampling effort and data collection
Stratification
A preliminary inspection of the site should be undertaken to assess the homogeneity of the
grassland and condition classes present. Within-site differences may relate to the following:
(a) vegetation types (i.e. there may be different grassland types present);
(b) topographical position (e.g. upper slopes may differ from footslopes or flats because of
different drainage or fertility patterns);
(c) past or current management effects (e.g. grazing or ploughing history, or stock camps or
other patches of disturbance); or
(d) combinations of the above.
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Figure 1 (right). Decision tree for assessing a
grassland site in the
South Eastern Highlands IBRA Bioregion
(Monaro and non-Monaro)

Figure 2 (left). Decision tree for identifying grassland
sites in the South Eastern Highlands IBRA Bioregion
(Monaro and non-Monaro) that should be regarded as
having a high value, regardless of the site’s FVS.

Box 2. Definition of ‘dominant species’
A dominant species is one that makes
up a large proportion of community
biomass or numbers (see: http://www.
blackwellpublishing.com/townsend/)
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A map could be produced that defines the boundaries of the different vegetation zones (or
stratification units), and brief notes could be made of each unit’s attributes, outlining why each
is regarded as distinct from others and internally relatively homogenous.
A number of plots will be required in each vegetation zone to calculate the FVS of each unit.
The number of plots depends on the size of each vegetation zone. The following levels of
survey effort provide a guide to how many plots should be set up:
• 1 plot per vegetation zone of 2 ha or less
• 4 plots per vegetation zone of between 2 and 50 ha, and
• 10 plots per vegetation zone of between 51 and 250 ha.
The field method
The predetermined number of 20 m x 20 m plots should be located within each vegetation
zone. For linear-shaped units (e.g. road or rail reserves or other narrow sites) the shape of
the plot may be varied (e.g. 10 m x 40 m or even 5 m x 80 m), but the area of the plots must
remain the same (400 m2 or 0.04 ha). Plots in grasslands along drainage lines may be of the
rectangular or linear shape, rather than being square, to ensure that only that vegetation type
is sampled.
Plots should be placed away from environmental boundaries such as major soil and slope
changes and changes in vegetation type or condition. They should be placed in areas with
homogenous representative vegetation. Plots should avoid areas of unrepresentative local
disturbance (e.g. roads, vehicle or animal tracks, fence-lines and dam edges).
Particular care needs to be taken to sample from the highest quality areas of each vegetation
zone. This can be determined prior to sampling, and then plots can be placed in locations
where there are higher than background concentrations of ‘level A’ and ‘level B’ species.
Familiarity with these species can be gained by referring to the regional species lists.
Field data collection
Data should be entered into a field notebook, or onto a datasheet (for an example,
see Appendix 2). Alternatively, use the datasheet developed for the NSW Native
Vegetation Interim Type Standard at http://www.environment.nsw.gov.au/resources/
nativeveg/10060nvinttypestand.pdf. Record all plant species. Other attributes can be collected
for a richer data set (see ‘Other grassland values’, above).
Cover-abundance (C/A) scores for each species need to be collected as per the NSW Native
Vegetation Interim Type Standard, but for the purposes of deriving a Floristic Value Score, the
cover/abundance data can be converted to the codes as follows:
C/A Score

Explanation

1		

< 5% cover and solitary (<4 individuals)

2		

< 5% cover and few (4–15 individuals)

3		

< 5% cover and numerous/scattered (>15 individuals)

4		

5% – <25% cover

5		

25% – <50% cover

6		

50% – <75% cover

7		

75% cover and greater.

The above codes are equivalent to a modified Braun–Blanquet scale. This is the format
currently accepted by the spreadsheet tools.
The location of the centre of each plot could be recorded on the site datasheet, preferably
using a GPS, and marked on a map showing the vegetation zones. Each plot should be given a
unique plot number.
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Additional scoring rules
In the South Eastern Highlands regions, where a site is a River Tussock Grassland (i.e. grassland
dominated by Poa labillardierei and where the site is along a drainage line or on flats associated
with drainage features), or it is a site in the South Eastern Highlands Monaro region and is
dominated by Kangaroo Grass (Themeda australis), these species are regarded as ‘indicator
species, level A’ for the purposes of the determination of a site’s FVS, but only if the cover
of these species is 25% or greater. Conversely, if the cover of Kangaroo Grass, or of River
Tussock, where the grassland site is along a drainage line or on flats associated with drainage
features, is less than 25%, River Tussock is regarded as a ‘level C’ species, and Kangaroo Grass
is regarded as a ‘level B’ species. Where River Tussock occurs in high cover classes in midor upper-slope situations, it is not to be regarded as a ‘level A’ species. In grasslands with
correspondingly high cover values of Curly Sedge (Carex bichenoviana), where these occur in
the South Eastern Highlands region, this species is treated the same as Kangaroo Grass is in
the Monaro region.
In the South Eastern Highlands regions, where a site is a River Tussock Grassland (i.e.
grassland and has a cover of 75% or greater of Poa labillardierei and where the site is along a
drainage line or on flats associated with drainage features), or it has a greater than 75% cover
of Kangaroo Grass or Curly Sedge, an additional score of 1 is added in a special field in the
FVS spreadsheet tool.
Rule sets similar to those in the above two paragraphs are in the process of development, or
have been added, for the other NSW regions, as appropriate to those regions.
Timing of survey
As a general rule, natural and secondary grasslands should only be assessed using this method
when the diversity is likely to be most evident. For most sites in the South Eastern Highlands,
this will be during late spring to early summer. This method may be rendered ineffective if the
site has been heavily grazed, because grazing animals will have targeted many of the forbs and
they may not be readily detectable. Similarly, drought conditions will mask a site’s diversity.
Conversely, in years of heavy late summer or early autumn rains, it may be possible to assess
a site in autumn, although not all species may be evident, particularly the spring-flowering
orchids and ‘lilies’ that tend not to flower in response to summer and autumn rains.
Timing rules are in development, or have been added for the other regions, as appropriate.

Data analysis to derive a Floristic Value Score for a plot
Appendix 1 of this document shows, by a worked example, how to manually derive a FVS.
Spreadsheet tools to enable rapid analysis have been developed, or are in the process of
development, with one spreadsheet tool for each appropriate region or sub-region. The tools
include detailed instructions for their use. The following summarises how the spreadsheet
tools are to be used.
The worksheet entitled ‘Explanation’ provides general instructions for use of the tool,
including how new species can be added to the tool, if required. The worksheet entitled
‘VEGETATION’ is the active worksheet into which site and species data (name of species
and cover within the plot using a cover/abundance code) are entered. The red cells on this
worksheet have detailed instructions; it is important to follow these carefully. Pale blue or
grey cells are those into which data are entered. The active cells into which species names (in
codes – see below) are to be added are immediately below the row-heading ‘Species code’
and ‘C/A code’.
Special additional scoring boxes have been added as, for example, where cover of Poa
labillardierei, Themeda australis or Carex bichenoviana is greater than 75%, in the spreadsheet
tools developed for the South Eastern Highlands. Such additional scoring boxes have been
added or can be added, as required for the other NSW regions.
The spreadsheet tool automatically calculates the FVS. Additionally, a Weed Value Score is
calculated. The yellow cells display information that the tool calculates, including number of
non-grass species and number of indicators, in the case of the tools developed for the South
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Eastern Highlands bioregion. For other regions, other indicators may need to be added; for
example, in the Riverina spreadsheet tool, the number of indicator species that are required
for a grassland to be considered as the EPBC-listed ‘Natural Grasslands of the Murray Valley
Plains EEC’ are displayed.
The third worksheet on the spreadsheet tool, titled ‘Sp_score_ref’ contains the reference
species list and significance ratings for each species for that tool. In the case of the tools
developed for the South Eastern Highlands bioregion, it also includes notation for non-grass
species and notation for ‘level A’ species (EPBC indicators for that EEC), and in the case of the
Riverina tool, notation for indicator species of the ‘Natural Grasslands of the Murray Valley
Plains EEC’ is included. Note that a different species list is used for each region, and hence,
spreadsheet tools need to be tailored specifically for each region.
When entering plot data into the spreadsheet tool, the species list in the ‘Sp_score_ref’
worksheet should be referred to for the appropriate codes for each species. This code is then
entered into the ‘VEGETATION’ worksheet. Most species will be entered using a so-called ‘4
+ 4’ species code (e.g. ‘arth mill’ is entered for Arthropodium milleflorum). For some taxa that
are difficult to identify to species level, it is only necessary to enter a genus name, for example
‘wahlenbergia’ for any Wahlenbergia species. In many cases, all species in such a group will
have the same significance rating, for example, all Vittadinia spp. in the BBS are listed as ‘level
C’, so an unidentified Vittadinia sp. is assigned a significance rating of ‘level C’. Note, however,
that in some genera there is a mixture of easy- and more difficult-to-identify taxa as well
as native and exotic species. For example, in the genus Rytidosperma, where a taxon is only
identified to genus, entering ‘rytidosperma’ will returns an asterisk (*), in this case because
there are species with differing significance ratings. In cases such as these it is important to
correctly identify to species level. In cases where identification to species is impossible and
there is a variety of significance ratings within the genus, in order that a score is returned for
that species, it may be useful to manually enter a significance rating into the ‘Sp_score_ref’
worksheet for that assessment, giving that taxon entry the lower significance rating (i.e. ‘level
C’ rather than ‘level B’), with an accompanying note to record that this has been done. In
another type of example, Geranium spp. such as G. retrorsum and G. solanderi are difficult to
identify without appropriate material and in these cases an entry using the code ‘gera spn’ can
be used if there is certainty that the species is either not an exotic species, or is not Geranium
antrorsum, which is more easily identified in the field and which incidentally has a different
significance rating to the other native species. If the species is clearly an exotic one, the code
‘gera spe’ can be entered.
Note the special cases in the South Eastern Highlands bioregion, where Themeda australis, Poa
labillardierei or Carex bichenoviana occur and different scores are returned according to the
cover values of the species within the plot and, in the case of P. labillardierei, the topographic
location of the site. Values are added according to these codes:
them aust (cover of less than 25%)

If cover less than 25% (C/A score of 4 or lower)

them aust (cover of 25% or greater)

If cover of 25% or greater (C/A score of 5 or higher)

poa labi (cover of less than 25%)

If cover of less than 25% (C/A score of 4 or lower), and the
site is in drainage line or on a flat associated with a drainage
line

poa labi (cover of 25% or greater)

If cover of 25% or greater (C/A score of 5 or higher), and the
site is in drainage line or on a flat associated with a drainage
line

In the South Eastern Highlands Carex bichenoviana is coded in the same way as Themeda
australis. Species that warrant such treatment in other regions have similar codes assigned (in
the case of Brigalow Belt South and Riverina IBRAs) and similar codes will need to be applied
in other regions. Entering these species data is best done by copying the appropriate codes
from the ‘Sp_score_ref’ worksheet and pasting them into the ‘VEGETATION’ worksheet.
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Upon completion of the analysis, the ‘VEGETATION’ worksheet can be saved or printed out
for future reference.
If grassland data is accompanied by reliable location details and species identifications, as well
as the additional attribute data as suggested in ‘Other grassland values’, above, it would be
appropriate to input such data to NSW BioNet, the website for the Atlas of NSW Wildlife
(http://bionet.nsw.gov.au/). A minimal amount of additional site data could be collected to
make it compatible with the requirements of BioNet.

Data analysis to derive a Floristic Value Score for a site
The floristic value score (FVS) reflects the value of each of the sampled plots. It is intended
that this sampling should represent the FVS of the site as well. For example, if a number of
plots have been taken from a vegetation zone, and they all fall within a similar range of FVSs
(e.g. all above 6.50, or all within the range 5.00 – 6.49), then an average FVS can be calculated
for that unit. If, however, a number of plots reveal a range of values between say 0 and 10.00
across a site, this would indicate a potential problem with the stratification. For example, if
out of a sample of 10 plots, three have a FVS of between 0 and 4.99 (i.e. low conservation
value), three plots have values between 5.00 and 6.49 (moderate conservation value), and
the remainder have values greater than 6.50 (high value), this would suggest the stratification
needs to be revised. Under such circumstances the unit boundaries (vegetation zones) should
be redrawn to encompass the three condition classes that have been identified by the plot
analysis and calculation of the FVS. On the other hand, if, for example, a unit of 10 plots was
analysed, and nine had a high FVS (i.e. significantly greater than 6.50) and one plot had a
particularly low value, the low value plot may just represent a very small area of low diversity
within a larger area of high quality grassland. It would be valid to calculate an average FVS
for that site by either including that ‘outlier’ plot, or to exclude that plot if the area in low
condition was too small to warrant creating an additional zone to be assessed separately.
Clearly, some judgement will be required when determining FVSs within any assessment site,
particularly for sites that contain a complex mosaic of vegetation condition.
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Appendix 1. Manual calculation of the Floristic Value Score
Each species recorded in a plot contributes a value to the overall Floristic Value Score (FVS) for that plot.
Calculation of the score can easily be done manually. Each of the species in a region’s list is assigned a significance
rating and there is a value attributed to each significance rating according to how frequently or rarely the species
occurs in each plot.
Table 1 shows the values for each significance rating, according to its abundance in the plot. The example in
Table 2 demonstrates the calculation that manually derives a site’s FVS, using the information in Table 1. Species
data (column 1) are accompanied by the species’ Braun–Blanquet Score (Column 2) and the species’ significance
rating in Column 3. Significance ratings for each species are found in the appropriate region’s spreadsheet tool.
Column 4 contains the relevant value component, according to the species’ abundance in the plot, as shown in
Table 1. Totalling the values in Column 4 at the base of the table produces the plot’s FVS.
Appendix 2 is a datasheet suitable for field data collection and calculation of the FVS for a plot.
Table 1.The weighted values (a proportion of the plot’s total FVS) assigned to each species
according to its significance rating and abundance in a plot
Significance rating

C/A score of 1

C/A score of 2

C/A score of 3 to 7

Level C species

0.10

0.12

0.30

Level B species

0.33

0.40

1.00

Level A species

1.11

1.33

3.33

Table 2. Example of raw data and calculation of a FVS (with this example showing the Monaro
region’s scoring)
Column 1

Column 2

Column 3

Column 4

Species name

Cover / abundance
(C/A) score

Species’ significance
rating

Floristic value score
component (see Table 1)

Themeda australis

7

A

3.33

Rytidosperma sp.

4

C

0.30

Austrostipa bigeniculata

4

C

0.30

Austrostipa scabra

4

C

0.30

Chrysocephalum apiculatum

3

A

3.33

Microlaena stipoides

3

C

0.30

Leptorhynchos squamatus

3

A

3.33

Rutidosis leiolepis

2

A

1.33

Asperula conferta

2

C

0.12

Goodenia pinnatifida

1

A

1.11

Lissanthe strigosa

1

A

1.11

Cryptandra amara

1

A

1.11

Calocephalus citreus

1

A

1.11

Cheilanthes sp.

1

A

1.11

Convolvulus angustissimus

1

C

0.10

Dianella longifolia

1

A

1.11

Euchiton sp.

1

C

0.10

Calotis glandulosa

1

A

1.11

Leucopogon fraseri

1

A

1.11

Swainsona sericea

1

A

1.11

Pimelea curviflora

1

A

1.11

Rhodanthe anthemoides

1

A

1.11

Bulbine bulbosa

1

A

1.11

This plot’s FVS:

26.16
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Appendix 2. Field data and calculation sheet to determine FVS of grassland plot data
Date:

Easting:

Northing:

Observer:

Species name

Cover / abundance score

Species’ significance rating

Floristic value score
component

This plot’s FVS:
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