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A magnificent brush box at Bobo, a Conservation Agreement 
property at Ulong, west of Coffs Harbour. In 1998, Tessa Walker 

and David Page protected 86 hectares of their property, including 
tall open forest, and warm temperate and cool temperate 

rainforest. Bobo is habitat for a number of rare fauna and flora 
species. Two of these — the giant barred frog Mixophyes iteratus 

and the Dorrigo daisy bush Olearia flocktoniae — are endangered 
at both the state and national level. Photo: OEH/V Bear
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From the 
Chief 
Executive

The Great Eastern Ranges Initiative
The Great Eastern Ranges 
(GER) Initiative is a national 
effort to maintain and improve 
the connectivity of the 
mountainous ecosystems of 
eastern Australia. It extends 
for more than 3600 kilometres 
from central Victoria to far 
north Queensland. 

The GER is a wonderful example of how 
partnerships can contribute to conservation. 
There is widespread involvement from 
a diverse range of local, regional, state 
and national organisations — over 120 
organisations are now acknowledged 
as ‘partners’ in the GER Initiative. 

Through these partnerships, over 150 
voluntary agreements with landholders 
have been finalised resulting in the 
improved protection and management 
of over 16,000 hectares of habitat in 
the most important locations.

Into the future
The progress of the Great Eastern 
Ranges Initiative in its first four years is a 
considerable achievement, made possible 
with funding from Environmental Trust. 

The recommended emphasis for continued 
work is:

•	 whole	of	GER	programs	—	to	combine	
efforts across regions and provide 
tangible examples of connectivity 
conservation in action at large scales

•	 strengthen	the	core	of	the	GER	—	to	
increase emphasis on maintaining 
the health of existing protected areas, 
managed forests and extensive areas of 
habitat on privately owned lands

•	 manage	threats	to	existing	protected	
areas, notably weeds, feral animals and 
inappropriate fire regimes

•	 leverage	partnerships	with	new	potential	
contributors to expand the pool of 
financial and in-kind contributions made 
beyond government.

Since our last edition of Bush Matters, The 
Honourable Robyn Parker MP has been 
appointed as Minister for the Environment 
and Minister for Heritage, and the Office 
of Environment and Heritage (OEH) has 
been formed. The Conservation Partners 
Program continues to provide support 
for landholders with Conservation 
Agreements, Wildlife Refuges and 
Registered Property Agreements.

This edition of Bush Matters features 
landholders in the Conservation 
Partners Program who enjoy being on 
their properties and have experienced 
some unusual management situations. 
These cover different aspects of 
biodiversity and natural heritage 
conservation such as burrowing bees, 
bentwing bats and waterbodies where 
thoughtful management is required.

Private landholders play an important 
role in protecting and conserving 

natural and cultural heritage at a range 
of scales. Landscape-scale connectivity 
is an important aspect of conservation 
management. ‘Green corridors’ of natural 
bushland allow for the movement of 
wildlife in adapting to a range of potential, 
emerging and actual threats to their long 
term survival. The Great Eastern Ranges 
(GER) Initiative represents a significant 
conservation effort to encourage public 
and private landholders in voluntary 
conservation along this major continental-
scale corridor. This exciting initiative will 
continue to develop over the coming years.

Voluntary conservation partnerships are 
vitally important in efforts to protect 
and conserve significant natural and 
cultural heritage across the state. 
Individual private landholders, industry 
landholders and government and 
non-government land conservation 
organisations can make a significant 
contribution. These partnerships provide 
the opportunity for broad landholder 
involvement and support in conservation 
management for the long term.

Landholders can also have input into 
the review of the NSW Native Vegetation 
Regulation 2005. Find out how on Page 13.

LISA CORBYN
Chief Executive
Office of Environment and Heritage
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Why do I live way out here?
Sharyn Munro lives on a 
Wildlife Refuge located in 
the Great Eastern Ranges 
corridor. Part of the property 
is now also protected with 
a Conservation Agreement. 
Sharyn describes how she 
came to be there. 

I grew up on a small farm surrounded 
by other farms. Its tiny patch of bush 
taught me that I wanted to be near 
more of the natural world unshaped by 
man, but eventually I realised that for 
me it was as basic a need as fresh air.

This remote mountain property claimed 
me in the late seventies; its main 
neighbour was then state forest, and it 
faced higher mountains, trackless and 
untamed. Lightly logged and grazed, 
its shelves of blue gum, angophora and 
stringybark were regenerating well over 
grasses and ferns. Not so the vegetation 
of its spring-fed gullies and perched 
swamps, thanks to past annual burns.

Living in a tent for 15 months while 
building a mudbrick cabin made us 
highly aware of the resident wildlife, 
and we had the property gazetted 
as a Wildlife Refuge, as others in the 
area had done. About a fifth was 
fenced to contain our few horses. 

Twenty years later, to my relief, the 
adjoining state forest had become 
national park, and my facing mountains 
had become World Heritage Wilderness 
Area. I saw my place as a link to all this. 
Around 2000, I heard of fencing grants 
under the Native Vegetation Conservation 
Act, via the NSW Department of 
Land and Water Conservation. I 
decided it was time to help those 
rainforest gullies and perched swamps 
regain their former richness.

A Registered Property Agreement 
was signed in 2001, dedicating the 
majority of the block in perpetuity, and 
so began a long program of conscious 
regeneration. The horses were fenced 
out of all such areas, but continued 
to graze the fire-prone ridges, so 
the fencing was rather zig-zaggy. 

National Parks let me collect seed 
and fruit of rainforest species from a 

similar orientation to mine, and seed 
of the prickly paperbarks Melaleuca 
stypheloides that ring each perched 
swamp out in the old growth forest. 

An inexpensive automatically watered 
glasshouse was set up, soon filled with 
hundreds of milk cartons cradling 
more seedlings than I'd ever imagined 
would germinate. I am still slowly 
planting them out in steep gullies, 
at a pace dictated by arthritic knees. 
Seeing the pimelias blooming or the 
toonas shooting their flaming new 
leaves is incredibly rewarding.

I was inspired to write about it for ABC 
Radio National's ‘Bush Telegraph’ — 
and about my wild flora, weird fungi, 
or fellow tenants — like the spotted-
tailed quoll who for some years took 
over my shed as nursery and larder, 
and my verandah as playground. 

These led to my first book, The Woman 
on the Mountain (Exisle 2007), to answer 
the question of why I live 'way out 
here' alone. I celebrated the joy and 
privilege of being surrounded by the 
'real world' — and replied ‘Why not?’.

Mountain Tails (Exisle 2009), was 
all about my wild neighbours, 
from worms to wallaroos. It was a 
collection of short illustrated pieces, 
funny and sad, with the underlying 
theme of threatened species.

My twice-weekly web posts (www.
sharynmunro.com) seem to charm 
the thousands of visitors, who mostly 
would not otherwise see unafraid wild 
creatures: pottering echidnas, lazing 
or courting wallabies and kangaroos, 
their delightful joeys, or the many 
snakes attracted by the many frogs 
here. I show them slime moulds or 
Clematis aristata bridal showers too; 
whatever is happening here is a fresh 
wonder to me — so I share it.

When approached to voluntarily 
upgrade to a Conservation Agreement, 
with more help likely, I was keen. With 
the horses gone, more area was included 
for future generations of wildlife, and 
for people like me who need to know 
that wild edges are expanding, not 
shrinking — and hopefully joining up.

Photos: S Munro

www.sharynmunro.com
www.sharynmunro.com
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To thin, or not to thin? The value of 
dense native woody vegetation for birds

The question of whether 
thinning dense native woody 
vegetation provides good 
outcomes for biodiversity in 
rural landscapes has created 
considerable discussion 
among land managers and 
environmental scientists for 
the last few decades. 

You will have heard the saying ‘that 
scrub needs a good thinning’ or ‘we 
need to thin those young trees to 
give the remaining ones a chance to 
grow’? Maybe you have had these very 
thoughts about parts of your property 
where young eucalypts or other native 
woody plants form dense stands. 

Whether thinning is necessary for 
enhancing biodiversity still requires far 
more research to provide landholders 
with the best information for biodiversity 
management balanced with primary 
production. Although my expertise 
focuses primarily on native birds, part 
of my motivation for writing this article 
stems from personal experience with 
trying to thin a dense stand of black 
cypress-pine Callitris endlicheri when I 
lived in Dubbo about 10 years ago. The 
thinning resulted in poor biodiversity 
outcomes for ground orchids.

In recent years, research conducted in 
the rangelands of central-west NSW is 
suggesting that primary production 
outcomes can be improved through the 
removal of native woody shrubs, rotational 
cropping and careful grazing to restore 
a native grassy groundcover. While the 
restoration of a native grassy groundcover 
is of obvious benefit to primary production, 
the net biodiversity gains are not as clear. 

There is an increasing body of knowledge 
showing that many fauna species , 
including many threatened and declining 
bird species, require dense woody 
vegetation. If thinning is desirable for 
primary production, one of the key 
challenges for landholders and land 
management agencies is to know what 

proportions of dense woody vegetation 
and more open vegetation and grazing 
country should be retained to ensure 
that biodiversity values are maintained. 
The key message I want to deliver in 
this article is that the justification for 
thinning woody vegetation for primary 
production outcomes should not be 
based on the assumption that dense 
woody vegetation is bad for biodiversity. 
It’s certainly a complex and sometimes 
political issue and this article is intended 
to provide land managers with some 
food for thought on the biodiversity 
issues associated with thinning and 
clearing dense woody vegetation.

Vegetation examples
Dense eucalypts and native cypress-
pine regeneration
Most Australian eucalypts and native 
cypress-pine Callitris spp. have the ability 
to regenerate to form dense stands of 
saplings, particularly after significant 
rainfall events and when stock grazing, 
rabbits and fire are excluded. It is well-
known that the growth rates of trees 
in these stands can be suppressed for 
many decades —the term ‘locked-
up scrub’ has often been applied. 

Native woody shrub
Some regions of central and far-west 
NSW support areas of dense native 
shrubs such as emu bushes, turpentines 
or buddas Eremophila spp., hopbushes 
Dodonaea spp., wattles Acacia spp. and 
sennas, punty bush or cassia Senna spp. 
These shrub species are often referred 
to as ‘woody weeds’ or ‘invasive native 
scrub’, but are indigenous native plants 
that are naturally part of the landscape 
and should not be treated as if they were 
introduced weeds. In some areas these 
shrubs have increased in abundance due 
to prolonged grazing, lack of fire and 
declining rainfall — at the expense of a 
more grass dominated ground layer. 

The Central West and Western Catchment 
Management Authorities (CMAs) 
have published a comprehensive set 
of guidelines on the management 
of invasive native scrub in central-
west NSW, which describes in greater 
detail the full list of species that 
are considered ‘woody weeds’.

Benefits of dense 
woody vegetation
One rationale presented for clearing dense 
shrubs and thinning dense stands of 
suppressed eucalypts and native cypress-
pines is that areas they occupy have very 
low biodiversity values. This assumption 
is based on lack of native ground cover (in 
the case of areas with dense shrubs) or lack 
of large mature trees (in the case of dense 
stands of small eucalypts and cypress-
pines) equating to a low diversity of fauna 
species. However, a number of studies have 
been conducted on individual bird species 
and entire woodland bird communities in 
landscapes of inland NSW supporting dense 
stands of woodland and shrubs. All of these 
studies clearly show that many bird species 
rely heavily on dense woody vegetation. At 
a landscape level, other bird species require 
a mix of both dense or open shrubland and 
more open grass-dominated vegetation. 
The message from these studies is that all 
types of native vegetation have important 
functions and that landscape management 
must endeavour to achieve a mosaic of 
different vegetation states from dense 
shrublands to open grassy woodlands.

Woodland birds
Some recent studies into the habitat 
preferences of woodland birds in western and 
southern NSW, have found a strong positive 
relationship between the density and 
number of species of insectivorous woodland 
birds in box-pine and box-gum woodlands. 
Studies in the late 1990s in cleared 
landscapes of central NSW demonstrated 
the value of dense stands of white cypress-
pine along linear remnants (roadsides and 
Travelling Stock Reserves) for declining 
woodland birds. In these landscapes there 
has been a loss of shrubs and groundlayers 
due to prolonged over-grazing by rabbits and 
stock. Structurally, dense thickets of white 
cypress-pine provide the much-needed shrub 
layer that red-capped robins and a suite of 
other small insect-eating birds require. 

Studies have been conducted in the central-
west of NSW in landscapes supporting dense 
native shrubs, as well as dense stands of 
eucalypts and thickets of white cypress-pine. 
One concluded that a suite of birds was only 
found in areas with high native shrub cover. 
Another found that both the number and 
the diversity of bird species were greater 
in the landscapes with open and closed 

Damon Oliver
Threatened Species Coordinator, 
Office of Environment & Heritage
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shrub layers compared to the more open, 
agricultural vegetation states. Diversity 
of bird species at the landscape scale 
was positively related to the proportion 
of scrubby vegetation in the landscape 
and, conversely, negatively related to the 
proportion of agricultural vegetation states 
in the landscape. Another key finding of 
one study was that 42 bird species were 
identified as being ‘scrub specialists’, which 
means they were either only found in, or 
showed strong preference for, landscapes 
with open or closed shrubby vegetation.

Land management
Grazing
Some landholders consider that areas 
of dense trees and shrubs impede stock 
movement and the availability of grassy 
ground cover for grazing opportunities. 
This is particularly the case in parts of 
central-west NSW, where grassy ecosystems 
that have had prolonged grazing (or, 
periods of historical over-grazing) 
and a lack of fire for over a hundred 
years have been encroached by dense 
patches of unpalatable shrub species. 

While dense stands of shrubs and young 
trees undoubtedly affect the movement of 
stock, the evidence that trees and native 
shrubs suppress grasses and other ground 
cover plants is mixed. Research found no 
impact of trees on grass cover in woodlands 
near Armidale, while other research on 
the Cobar Peneplain of central-west NSW 
shows that native perennial grass cover 
can be restored with the removal of native 
woody shrubs, rotational cropping and 
careful grazing management. Landholders 
must remember that in the long term, 
dense stands of small trees will naturally 
thin themselves through competition 
for resources. However, the process for 
vegetation to change from one state to 
another takes many decades, which does 
not meet the human timeframes for change. 

The Central West and Western CMAs’ 
management guide for dense woody 
vegetation, sensibly, advises landholders 
of the high costs required to selectively 
thin or clear for primary production 
outcomes. In some cases the costs of 
thinning dense stands, or clearing or 
rolling dense shrubs is likely to outweigh 
any increase in grazing capacity. 

An important caveat placed on thinning 
dense woody vegetation is the need for 
sensitive future grazing practices to ensure 
that the grass cover is maintained and not 
once again replaced by unpalatable shrubs. 
There are many situations in western NSW 
where what often remains after the initial 
clearing is a stand of dead shrubs with 
the next cohort of regenerating shrubs 
emerging in between the dead shrubs.

Erosion and soil properties
In extreme cases, the presence of dense 
thickets of shrubs, in combination 
with heavy grazing, can cause loss of 
groundcover, heavy soil crusting and 
localised erosion. However studies 
show that if dense woody vegetation is 
cleared for pasture and then overgrazed, 
the risk of gully erosion is increased. 

The influence of the type of vegetation 
on soil properties is also highly variable. 
There are so many complicating factors, 
such as the levels and duration of 
grazing, that it is difficult to draw strong 
conclusions across large areas about 
the effects of native woody shrubs 
on erosion and soil properties.

Silvicultural benefits
One of the silvicultural practices applied 
for accelerating the growth rate of larger 
trees in a stand for timber production is the 
removal of groups of surrounding smaller 
trees, including those with no commercial 
value that compete for water and nutrients. 
It must be remembered that the intent and 
benefits of this type of thinning are focused 
on timber production and not biodiversity.

Legislation
Under the NSW Native Vegetation Act 
2003 approval may be required to clear or 
thin dense woody vegetation, including 
what is termed ‘Invasive Native Scrub’ 
or INS and ‘regrowth’. Landholders 
can download a factsheet and list of 
INS species from the OEH website (see 
references), and should contact their 
local Catchment Management Authority 
for further information and advice. 

Keeping the issue in 
perspective 
While it is accepted that the presence of 
dense stands of native woody vegetation 
can present land management challenges, 
the scale of this perceived problem needs 
to be considered both at a property and 
regional scale. In those areas of western 
NSW where there has been an increase 
in native shrub cover, the scale of the 
perceived problem varies from significant 
areas to stands confined to small areas. 
Landholders need to determine how much 
of a problem dense woody vegetation 
really poses on their properties. 

Another consideration for landholders is the 
cost of thinning dense woody vegetation 
and what the native vegetation legislation 
will allow, depending on the species to be 
cleared or thinned. What should also be 

remembered is that in some regions such 
as the NSW South Western Slopes, where 
more than 85% of native vegetation has 
been cleared, dense woody vegetation 
provides very important habitat and 
connectivity between patches of more 
open vegetation in rural landscapes. 

Further research – 
working together
It is hoped that readers do not interpret this 
article as being anti-thinning for improving 
primary production. I am certainly not 
questioning the need for some landholders 
to manage extensive areas of dense woody 
vegetation for grazing enterprises. However, 
it should not be assumed that thinning 
will improve outcomes for biodiversity. 

There is still limited information to 
support thinning of eucalypt and cypress-
pine regrowth and native shrubs on a 
biodiversity basis. Landholders and land 
management agencies are encouraged 
to continue to work collaboratively to test 
the effects, both positive and negative, on 
biodiversity values, from the groundlayer 
upwards, to make sure we are providing 
a sustainable outcome for landholders 
and the biodiversity that they value.

When you consider the important role 
that dense patches of vegetation play in 
providing habitat to some of our most 
threatened birds, these areas may well be 
highly worthy of protection. Rather that 
looking at dense woody vegetation as a 
problem, you can look at ‘woody weeds’ 
in another way — as an asset, just like 
dead standing trees with hollows or fallen 
timber (‘coarse woody debris’) are for 
many hollow dependent fauna species.

cw.cma.nsw.gov.au/LiteratureRetrieve.aspx?ID=69365
cw.cma.nsw.gov.au/LiteratureRetrieve.aspx?ID=69365
www.environment.nsw.gov.au/resources/vegetation/nvinfosheet9.pdf
www.environment.nsw.gov.au/resources/vegetation/nvinfosheet9.pdf
mailto:toni.mcleish@environment.nsw.gov.au
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White Leeds Station is a 10,000 
hectares property near Broken 
Hill and is a Wildlife Refuge. 
It was purchased by CBH 
Pastoral P/L owned by Margaret 
McBride and Steve Radford in 
January 2006. They describe the 
management works to date. 

White Leeds Station, incorporating 
Thorndale Station, has had several owners in 
recent decades, and was recently subdivided 
into two discrete parcels of land — one each 
side of the Silver City Highway. We own 
the block to the east. We also purchased 
a portion of Thorndale Station in 2008. 
At this time it was not unreasonable to 
describe the site as significantly degraded. 

Some of the causes of 
degradation included:

•	 inappropriate	grazing	

•	 construction	of	poorly	designed	and	
illegal creek structures

•	 topsoil	extraction

•	 dumping	of	rubbish

•	 random	driving	and	track	creation

•	 discharge	of	treated	effluent	from	
both the South Broken Hill and rural 
treatment plants

•	 discharge	of	stormwater	from	South	
Broken Hill urban area and the Broken 
Hill Airport onto the land.

It is our ambition to address the past 
degradation and develop infrastructure 
and management practices to initially 
prevent further degrading of the land and 
later remediate and improve the quality 
of the environment and ecosystems.

Natural assets 
White Leeds Station is in the 
unincorporated area of NSW (ie not part 
of any local government area), although 

White Leeds Station—managing and 
protecting ecosystems in far west NSW

it adjoins the municipality of Broken 
Hill. The property has five different soil 
types: sandy loam country, hard run-off 
limestone country, stony ridges, channel 
flood country and downs country.

Seventy percent of White Leeds has 
been destocked since its purchase, 
which was during drought, and 
regeneration is evident. Typical flora 
includes mulga Acacia aneura found 
in clumps on the land. Salt bush 
and blue bush communities are also 
regenerating well. Most of the plants are 
very sensitive to available soil moisture, 
and run-off patterns which strongly 
influence the vegetation distribution.

The range crest vegetation includes 
isolated areas of mulga, dead finish and 
scattered blue bush. Vegetation is more 
abundant and diverse on the deep and 
loamy soils where moisture is readily 
available. Dominant species of blue 
bush, bladder salt bush, prickly wattle, 
narrow leaf hot bush, copper burrs, and 
variable spear grasses and chamomile 
form a continuous understorey.

Larger stream channels support river red 
gum with old man salt bush and thorny 
salt bush on the banks. It is important 
to note that the river red gums are in 
good health. There are some sandy areas 
that have a varied cover of low trees and 
shrubs including patches of punty bush, 
western boobialla, enya bush, turpentine, 
narrow leaf hot bush and prickly wattle. 
Spear grasses and copper burr are very 
evident since the last rain events. The 
river red gums and mulga are considered 
a significant population for this location.

Fauna
The relatively intact and diverse native 
vegetation of White Leeds provides habitat 
for a wide range of animals with over 140 
species recorded: 90 birds, 40 reptiles, 
10 mammals and many invertebrates.

The most common 
mammals are western grey 
and red kangaroos. Birds include 
the blue duck and pink-eared duck.

Management
Roads and remediation works commenced 
on White Leeds in 2007. All construction 
and remedial works have taken into 
account the preservation of the flora. 
White Leeds also has significant Aboriginal 
cultural heritage and this land has been 
identified and secured for its preservation. 

CBH Pastoral successfully applied for funds 
matched several times over to address 
the rehabilitation of significant erosion 
on the site. The erosion was probably 
caused by concentrated high-velocity 
water from adjoining land. The works 
were undertaken to slow the water and 
rehabilitate the eroded areas over time. 

An assessment was completed by 
identifying the impacts of construction on:

•	 physical	aspects	of	the	environment	
through introduced pollutants or 
safety risk factors

•	 biological	aspects	of	the	environment

•	 natural	or	community	resources	

•	 the	flora	community

•	 sensitive	areas	because	of	physical	
factors

•	 sensitive	areas	because	of	biological	
factors 

•	 areas	for	conservation	purposes.

There has been an improvement in the 
water management and the quality of 
the overall environment as a result of 
these works, which have minimised 
the impact of future run-off events.

We have also commenced a tank closure 
program with the White Leeds house 
tank being back filled and regenerated.
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A fox baiting program was carried out 
in August 2010 where 200 bait stations 
were established across the property. 
An extensive noxious weed eradication 
program has been carried out at White 
Leeds over the last three years.

Margaret has commenced the mapping 
of flora and fauna on White Leeds station 
with the assistance of the National Parks 
and Wildlife Service in Broken Hill.

The effluent project
After learning that the local water utility 
had	been	discharging	treated	effluent	
into the local creek, we have undertaken 
a major project to treat the water on the 
Wildlife Refuge. We gathered knowledge 
of	the	effluent	water	and	its	past	history.	
Discussions took place between ourselves 
and Essential Water (the water utility 
company for Broken Hill) to better manage 
the discharge and to naturally treat the 
effluent	water	through	a	subterranean	
wetland and ecosystem that would improve 
the water quality to ‘primary contact’ 
level (e.g. suitable for swimming). The 
project	to	manage	the	treated	effluent	
water was broken into two stages:

•	 stage	1:	managing	0.8	megalitres	per	
day	of	treated	effluent	from	Broken	Hill	
South treatment plant

•	 stage	2:	managing	3.2	megalitres	per	
day	of	treated	effluent	from	the	Wills	St	
treatment plant. 

Mike Boyden of Boyden Partners of Sydney 
and Chris Botfield of Western Land Planning 
in Dubbo  were engaged to assist with the 
project. Mike, a hydrologist, developed a 
water balance and maintenance schedule 
for	the	cleansing	of	the	treated	effluent	
through a series of dams. These dams 
act as balance ponds, a subterranean 
wetland, a wetland ecosystem and a final 
300-megalitre water storage dam. 

Stage one of the water project was 
completed in December 2010. Treated 
effluent	water	from	the	South	treatment	
plant has been removed from natural 
creeks and waterways, using four 
kilometres of PVC pipe, to a balance 
pond through to a wetland ecosystem, 
then into a final storage dam. Water 
testing is conducted on a regular basis.

Stage two of the project commenced in 
September 2011 and will be completed 
and operating on 1 July 2012. 

With stage two, a subterranean wetland 
will be constructed over an area of 4.5 
hectares to a depth of 500 millimetres. 
It will be clay-lined and filled with 25 
millimetre	aggregate.	The	treated	effluent	
water will be piped in the northern end 
and the water will travel through this area 

over 3.5 days with the water cleansed of 
its nutrients by means of reeds that have 
been planted from our onsite nursery. 

Once the water leaves the subterranean 
wetland it goes through Sanctuary Lake 
which has been developed for some 
12 months. Natural revegetation has 
occurred since the abundant rain in 
February 2010, and this has changed the 
status of this asset. We are in the process 
of looking at planting native trees and 
shrubs that will further enhance this area.

By 30 June 2013 the White Leeds water 
project stages one and two will be 
complete and would have been in 
operation for three years collectively at 
that time. The project will be producing 
water for the local community and 
region, along with enhancing our 
ecosystems and fauna habitats. 

Use of the water
The water project is of great significance 
to White Leeds but also to the future of 
the region. It offers an opportunity to 
reduce the extraction of water from the 
Murray-Darling system. In Broken Hill the 
water could be used for the greening of 
parks and reserves which currently use 
either rainwater or potable water from 
the Murray-Darling system. The treated 
effluent	could	be	further	processed	
through a natural wetlands ecosystem 
to further cleanse the water which can 
then be used for multiple purposes.

Research is being carried out regarding 
the excess water which could be used 
under an irrigation drip system for the 
plantings of mallee and mulga trees in 
the denuded areas on White Leeds. These 
native trees will assist in the reduction of 
carbon and the regeneration of our land.

The White Leeds water project will also 
harvest, collect and naturally process 
approximately 3.2 gigalitres of water 
per year on top of the 750 megalitres 
of	treated	effluent	processed.

The future
In June 2010 we elected to have White 
Leeds Station gazetted as a Wildlife 
Refuge. We have both been exposed 
to rural land holdings, enjoy White 
Leeds and believe that White Leeds 
offers huge opportunity for the region. 
We wish to rehabilitate the land and 
also to protect the flora and fauna. 

We are discussing with the National Parks 
and Wildlife Service for White Leeds to be 
made available for educational activities. 
There are opportunities for group and 

community participation in activities 
associated with revegetation, weed and 
erosion control and cultural resource 
management and habitat protection. 

We are committed independently to 
pursuing and implementing projects and 
programs to improve the conservation 
values of White Leeds including arid zone 
rehabilitation, arid zone erosion control 
and remediation, ecosystem studies 
and aquaculture and water testing.

We intend to have at least two 
conservation areas on White Leeds. 
One will be in the area of the three 
generations of mulga communities and 
their new regrowth. The other will be 
a 2000 hectare conservation reserve to 
protect a huge area of Sturt desert pea 
growth along with other native vegetation 
of mulga trees, spear grasses, copper 
burrs, bladder bush and spear grass. 

White Leeds station is an oasis in the 
desert; it offers all sorts of opportunity 
to native wildlife, flora and fauna 
habitats and conservation education. 

We recommend the Office of Environment 
and Heritage to anyone wishing 
to enter into Wildlife Refuges and 
Conservation Agreements within NSW 
for the purpose of conservation.

Photos: M McBride



Managing for burrowing 
bees at Wodi Wodi 
Janet Mayer and Howard 
Jones have burrowing bees at 
their property. Janet tells us 
how they discovered them.

Howard and I had long considered 
the opportunities for converting our 
Wodi Wodi Wildlife Refuge to a more 
secure base in terms of environmental 
protection. Wodi Wodi is located in 
Foxground on the NSW mid south coast 
at the base of the Illawarra escarpment. 
Howard and I are privileged to be 
custodians of this beautiful place. 

Thanks to encouragement from a friend 
and NPWS ranger we embarked on a 
very long process, finally signing our 
voluntary Conservation Agreement 
in 2000. We would have preferred 
to have the references to ‘owners’ of 
land in the document to have been 
replaced by the word ‘custodians’ 
but legal issues prevented this.

We were asked if there was anything in 
the ecology of Wodi Wodi that could be 
considered ‘special’. To us, extracting 
one item from the environment as 
a whole seemed an odd thing to 
do, especially as the focus seemed 
to principally be on mammals. We 
decided to take a different tack.

We had been fascinated by small mounds 
of fine dirt visible in the bare soil areas 
such as driveways etc. When we observed 
more closely we discovered these holes 
were home to small dark bees. Over time 
we watched the holes being entered by 
not only the bees but also ichneumon 
wasps. We guessed they were probably 
predating on the bees by depositing 

their eggs in the bee larvae 
(yet to be confirmed). I spoke 
to a ‘bee specialist’ at The Australian 
Museum who said that this type of bee 
i.e. those that burrow individual holes 
within close proximity to other bees are 
known as gregarious burrowing bees.

These observations gave us a fascinating 
insight into an insect that, prior to finding 
the holes, we had not come across before. 
This provided the impetus to suggest 
the bees as our choice of ‘something 
special’ rather than the usual approach 
of nominating a furry cuddly mammal.

Another point of interest to us was a visit 
from Richard, a local scientist studying 
for his Masters degree. Richard wanted 
to study the hanging swamp on our 
property to determine the age and 
species of old buried vegetation using 
approximately one metre long core 
samples of the various pollen types. 
A series of photos taken through an 
electron microscope shows the different 
pollen types to enable identification 
of the species of plants from which 
they originated. It will be interesting to 
learn the ages of the different plants 
when Richard’s masters is completed.

Since those early years of our Conservation 
Agreement we have had interest and visits 
from entomologists and ecologists in 
order to observe the bees and their habits. 
Our own observations have shown that 
there is very little bee activity during cold 
weather and intense rain events. Rainfall 
here averages around two metres per year.

The vegetation consists mainly of sub-
tropical and warm temperate rainforest. 
The property is bordered on two sides 
by Barren Grounds Nature Reserve. 

During the South East Regional Forest 
Agreement renegotiation of Crown land 
classification we were successful in our 
submission to have a small parcel of 
Forestry land added to Barren Grounds 
Nature Reserve. It is possible that our 
Agreement may have been a contributing 
factor to the success of our submission.

Our Conservation Agreement has 
enabled us to gain access to several 
grants for weed control. In some cases 
we have used the grants to employ 
bush regeneration experts to do the 
weeding, and working alongside them 
has given us invaluable understanding 
of how to go about this work in such a 
sensitive environment. Generally grants 
have several years of work associated 
with them, which is essential for long-
term management of invasive species. 
We (and the various funding authorities) 
are really pleased with the outcome 
of our work as weeds on our property 
have been almost eliminated.

The Conservation Agreement has 
provided opportunities to learn and 
involve ourselves in the ecology of 
this very special place, to share and 
meet with various people who have 
helped us with our understanding 
and broadened our knowledge.

Above: The bees, and Janet, Howard and OEH 
Terrestrial Ecologist, Ken Turner, discuss the site of the 

bees burrows. Photos: OEH/B Thompson

Photo: J Mayer
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Phoenix Park Conservation Agreement —
underground conservation in action

 The hidden habitat inside the mine. Photo: OEH
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A small grassed clearing 
surrounded by a hoop pine 
plantation, and a concrete pipe 
buried in the ground with a 
locked steel grate across it do 
not give the impression of an 
important conservation site... 

But first impressions can be misleading. 
If you add a historic diatomite mine, 
a roosting population of eastern 
and little bentwing bats, as well as 
the eastern horseshoe bat to the 
mix then the conservation values 
of Phoenix Park Conservation Area 
begin to reveal themselves.

Phoenix Park is around ten kilometres 
north-west of Ballina in north-east New 
South Wales. It is a small conservation 
area, covering close to 0.4 hectares, 
and includes the entire abandoned 
workings of the historic Snow Queen 
Diatomite Mine. This mine was worked 
intermittently from the late 1890s until the 
early 1970s. Opals were also mined here 
although they were not of high value.

The property was used for cattle grazing 
and sugar cane production. In the 
1980s the property was developed as 
a rural residential subdivision based on 
sustainable development principles. The 
importance of the mine as a roost for 
microchiropteran bats was identified. 
Surveys and counts were conducted 
which found a significant population 
of approximately 1500 threatened little 
bentwing bats Miniopterus australis roosted 
in the abandoned mine drives. Smaller 
populations of the eastern bentwing bat 
Miniopterus orianaeoceanensis, also listed 
as a threatened species, and eastern 
horseshoe bat also roosted there. 

At that time the mine and the bats were 
threatened by uncontrolled visitation, 
severe erosion of the slopes surrounding 
the entrance, and the unstable condition 
of the mine workings themselves. Visits 

by the owners, PCT Roadlines Pty Ltd, 
with staff from the National Parks and 
Wildlife Service, under guidance of karst 
specialists and Dr Leslie Hall identified 
that an artificial entrance was required.

A series of large 1.2-metre diameter 
concrete pipes were used to extend the 
entrance by over 20 metres, with a lockable 
steel grate and interpretative signs at 
the entrance. The grating specifications 
were crucial to the success of the program 
and the continued use of the mine by 
the bats. Even the size of the horizontal 
bars was critical. A bead of hard-facing 
arc weld was mounted along the outside 
face of the bars to discourage those 
wanting to cut the bars to gain access.

The eroding slopes surrounding the 
mine entrance were rehabilitated and 
a revegetation program commenced. 
Fencing excluded cattle and other stock.

Initially, local rainforest species were 
planted, and weeds were controlled. A 
plain wire fence was erected to exclude 
domestic livestock. Four-strand plain 
wire fence was used in preference to 
barbed wire to avoid the bats catching 
themselves on the barbs when leaving 
or returning to the roost or as they 
forage around the mine entrance. The 
surrounding grazing paddocks that were 
not used for housing were developed as 
a hoop pine and eucalypt plantation. 

How has this conservation effort worked 
over the past 12 years? To find out I recently 
inspected the Conservation Agreement 
with the property manager Ross Butler, 
who been involved in the project since 
the 1990s and has a wealth of knowledge 
about the site and how different 
aspects of the project have worked.

The installation of the artificial entrance 
and stabilisation works have been highly 
successful. The eroding slopes have been 
stabilised and are now well vegetated.

The bats are still utilising the mine and 
adapting well to the grated entrance. At 
the right time of the year large numbers 
can be seen leaving the mine just on dusk. 
They come out at full speed and once out 
many spend time foraging in the clearing 

surrounding the roost before 
heading out over the surrounding 
plantations and rural residential areas.

The rainforest restoration undertaken 
around the site has not been so successful 
with numerous swamp wallabies 
continually browsing the planted trees, 
and the plain wire fence not being a 
sufficient barrier to the cattle. However 
the hoop pine and eucalypts planted 
during the 1990s are now well established 
and form a forest surrounding the mine 
site. This reduces the wind velocity 
at the mine and probably provides 
improved foraging areas for the bats. 
Although the plantations will be thinned 
and logged over the next 20 years, the 
owners intend to retain a forested buffer 
around the roost site to help protect it.

The plantations hide the mine from 
public view resulting in visitation 
being dramatically reduced to a level 
where it is of no concern. This has also 
been assisted by neighbours who 
have adopted the site to some extent 
and watch for unwanted visitation. 

One of the important features of the mine, 
and a probable contributor to the mine 
being suitable as a roost, is the ground 
water flowing through the drives. So it was 
pleasing to hear flowing water in these.

While Phoenix Park Conservation 
Area keeps its values well hidden 
and doesn’t look like much from first 
impressions, it is a wonderful example 
of practical conservation in action and 
illustrates how positive conservation 
outcomes can be achieved through 
cooperation and implementation 
of well thought out actions. 

David Charley
Wildsearch Environmental Services

Photo: D Charley
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Myrtle rust—a major new threat for 
Australian biodiversity

Myrtle rust Uredo rangelii is an 
exotic fungal disease, new to 
Australia, which attacks many 
plants of the family Myrtaceae. 
The disease has naturalised 
along the east coast, and may 
have serious impacts on wild 
and commercial timber and 
bush food species.

Myrtle rust spores can be dispersed by 
wind (which we cannot control), and by 
movement of infected plant material 
(which we can). Movement of spores on 
people and equipment, and by some 
animals, is also possible. Spores are viable 
for up to 90 days (less in the soil). The rust 
becomes less active in winter. There are 
no effective treatments for wild bushland 
infestations. Home-garden and nursery 
infestations can be treated with approved 
fungicides and good preventive hygiene.

Arrival and spread
Myrtle rust was first detected in April 
2010 in nurseries near Wyong. In spring/
summer 2010, wild cases began to be 
found, as warm, damp and windy weather 
favoured spore production and dispersal. 
The rust now occurs from Nowra to 
Noosa, with likely further spread over 
summer 2011-12. There is no prospect 
of eradicating it from the infested 
regions, although prevention of spread 
to other parts of NSW and Queensland, 
and to other states, remains possible. 

It is likely that myrtle rust will be limited 
to moister parts of Australia, including 
the whole East Coast. Parts of other states 
are potentially susceptible, and domestic 
quarantine restrictions on the movement 
of myrtaceous plants are in force. 

How does it affect the 
Myrtaceae family?
Plants of the Myrtaceae account for 10% 
of our native flora, including eucalypts, 
paperbarks, bottlebrushes, tea-trees 
and lillypillies. Australian Myrtaceae 

have no co-evolved defences against 
exotic rust pathogens, although 
not all are equally susceptible. 

Over 100 native species of Myrtaceae have 
proved susceptible to myrtle rust. Not all 
hosts are infected frequently or severely, 
but highly susceptible genera include 
Rhodamnia, Rhodomyrtus, Austromyrtus, 
Gossia, Agonis, and some Melaleuca species 
including M. nodosa and M. quinquenervia. 
Only eight or nine eucalypts have been 
recorded as infected in the wild so far, 
although lab studies show more are 
vulnerable. However, even resistant hosts 
may act as a low-level infection source.

Myrtle rust attacks new growth (including 
re-sprouts), seedlings and juveniles. In 
soft-fruited Myrtaceae (e.g. Rhodamnia, and 
the native guava Rhodomyrtus psidioides, 
fruits may also be susceptible. Repeated 
infection may kill all new growth, retard 
and distort the plant growth form, and 
sometimes kill the whole plant. If seedlings 
and post-disturbance re-sprouts are badly 
hit, then recruitment and regeneration 
may be severely affected. Although 
infection and die-off of post-fire epicormic 
shoots has been reported in Melaleuca 
quinquenervia, it is not yet known how 
susceptible epicormic growth in eucalypts 
may be as 2010-11 was a wet summer with 
few fires. Field observations by landholders 
will help fill these knowledge gaps. 

Recognising the rust
Rust spores infect the new foliage or shoots 
of susceptible species, forming small 
inconspicuous lesions. Within 10-14 days 
these develop into bright yellow pinhead-
sized pustules, few or many, and fine drifts 
of yellow asexual spores are released. Less 
conspicuous brownish pustules may also 
be present — these produce sexual spores. 

The yellow pustules are obvious to the 
naked eye, and there is little else that 
this symptom can be mistaken for if 
the plant belongs to the Myrtaceae.

Later effects can be confused with 
other causes, but may include buckled 
or blistered leaves, lack of new growth, 
distortion of habit, defoliation — or death. 

Images can be found at www.dpi.nsw.
gov.au/biosecurity/plant/myrtle-rust 

Management options 
The Department of Primary Industries 
has published extensive resources and 
management guides to assist in the 
prevention of the spread and the control 
of myrtle rust. These are available on the 
website www.dpi.ns w.gov.au/biosecurity/
plant/myrtle-rust/resources. They include 
the Australian Nursery Industry Myrtle 
Rust Management Plan 2011 for nurseries 
and the ‘greenlife’ commercial sector, 
and short guides for some production 
sectors (tea tree, bush food), and for bush 
regenerators and home gardeners. 

Minimising spread
Domestic quarantine restrictions on the 
movement of myrtaceous plants are in 
force. Movement of contaminated vehicles, 
equipment and unwashed clothing from 
heavily infected sites to other parts of the 
country (and to places such as Lord Howe 
Island, Norfolk Island, New Zealand, New 
Guinea or Indonesia) may also help spread 
the disease. Follow hygiene protocols 
to minimise the spread of this disease.

Mulch from infected plants, or those 
growing nearby, may carry active spores. 
Transport of fresh mulch or movement of 
large chippers from infected to uninfected 
zones is a definite hazard, especially if 
spores again become airborne. On-site or 
near-to-site use of mulch is to be preferred.

Hygiene protocols for myrtle rust 
are similar to those for Phytophthora, 
such as ensuring tools, vehicles and 
personnel and their clothing are clean 
before and after entering bushland. 

Myrtle Rust on bottlebrush Callistemon sp. and on turpentine Syncarpia glomulifera 
Photos: Dr Angus Carnegie © I&I NSW

Bob Makinson
Conservation Botanist
National Herbarium of NSW

www.dpi.nsw.gov.au/biosecurity/plant/myrtle
www.dpi.nsw.gov.au/biosecurity/plant/myrtle
http://www.dpi.nsw.gov.au/biosecurity/plant/myrtle-rust/resources
http://www.dpi.nsw.gov.au/biosecurity/plant/myrtle-rust/resources


For more information 
For general resources, factsheets, 
hygiene guides, nursery industry 
protocols, and links to other states re 
domestic quarantine, see www.dpi.nsw.
gov.au/biosecurity/plant/myrtle-rust/ 
For assessment of the conservation 
implications of myrtle rust, see 
NSW Scientific Committee (2011) 
Key Threatening Process – Final 
Determination: ‘Introduction and 
establishment of Exotic Rust Fungi of the 
order Pucciniales pathogenic on plants 
of the family Myrtaceae’, 15th March 
2011, at www.environment.nsw.gov.au/
committee/FinalDeterminations.htm. 

For a National Parks management 
perspective, an Office of Environment & 
Heritage Management Plan for Myrtle 
Rust on National Parks Estate was 
adopted in July 2011, and is available 
at www.environment.nsw.gov.au/
pestsweeds/20110683myrtlerustmp.htm. 
The Australian Network for Plant 
Conservation has a one-day training 
course (fees apply) on myrtle rust, 
including hygiene options; more NSW 
sessions are being planned. Register 
your interest by emailing anpc@anpc.
asn.au, or phone ANPC on 02 6250 
9509. or check www.anpc.asn.au.

Author details: 
R.O. Makinson
National Herbarium of New South 
Wales, Royal Botanic Gardens, Sydney
President, Australian Network for Plant
Conservation Inc.,
Email: bob.makinson@rbgsyd.nsw.gov.au

 Bush Matters - Summer 2005-6 11Bush Matters Summer 2011-12 

Private Land Conservation Grants
Landholders with conservation 
covenants in perpetuity can 
receive financial assistance 
for biodiversity conservation 
activities through the Private 
Land Conservation Grants 
program administered by the 
Foundation for National Parks 
and Wildlife.

In 2011, applications opened in May 
and closed on 30 June 2011. Early in 
August 2011 it was announced that 
28 properties, with Conservation 
Agreements and Property Agreements, 
had received funding for approved 
projects to the total value of more than 
$99,000. Approved projects included 
work such as weed removal, protection 
of endangered flora, bush regeneration 
and habitat maintenance and restoration.

Recipients included Janet Mayer of 
Wodi Wodi, and you can read about the 
burrowing bees on her property on page 
8. Bev and John Debrincat also received 
a grant for their property ForRest, to 
continue the removal of bitou bush. 

Ensure clothes, hats and work gloves are 
clean when moving to work in a new area 
to prevent the transport of spores. This 
also applies to bushwalking and camping 
gear. Wash with a strong detergent 
solution (machine wash is also OK).

Use spray bottles with 70 percent 
methylated spirits diluted with 
water to disinfect clothing, hats and 
tools after working on a site. 

For bushland, there are few management 
options. Coordination with neighbouring 
land managers, whether for prevention, 
control, or monitoring, is essential. 
Ensure hygiene measures are used. 

Their story is told in Bush Matters No 
11 (Summer 2008-9) and can be found 
at www.iewf.org/ProjectsForRest.htm

More detailed information is 
available at www.fnpw.org.au

Monitoring
A landholder’s understanding of the 
management issues on their property 
and the works required to improve 
conservation values, can enhance 
the ability to obtain grants.

Landholders are encouraged to carry 
out their own monitoring programs 
on their conservation areas. Although 
most landholders would maintain an 
informal overview of their property, 
sometimes a more structured assessment 
process can help record changes that 
might otherwise be overlooked.

For example, assessing and recording 
vegetation condition can reveal changes, 
trends and other management issues 
such as whether weeds are under 
control or if new species are identified.

A very useful and simple technique is 
to set up photo points at identifiable 
locations (a GPS can make this easy to 
do). A number of landholders already 
have photopoints set up as part of the 
Conservation Agreement — they are 
often set up by OEH officers during 
monitoring visits. Photos should be 
taken from the same location in the 
same recorded directions (for example 
north, south, east and west) at the 
same time each year, preferably with a 
camera with the lens set to the ‘normal’ 
focal length (equivalent to about 50 
millimetres on a 35-millimetre camera).

When making funding applications to 
address particular management issues, 
it can be very helpful to support the 
application with data from an already 
established monitoring program. 

There are a wide range of possible issues 
to consider, and some landholders may 
find a template useful as a guide. Copies of 
the standard OEH monitoring form can be 
supplied on request (email conservation.
partners@environment.nsw.gov.au or 
call Bruce Thompson on 02 9995 6763.

If your region is not yet infected, 
doing a risk audit with concerned 
neighbours and service providers 
may help reduce the risk of arrival.

Note that fungicides must not be used in 
bushland, as they can be severely toxic 
to native wildlife and are unlikely to be 
effective for myrtle rust control in the wild. 

Reporting and 
monitoring 
There is as yet very inadequate 
knowledge on myrtle rust behaviour 
and vegetation responses. Your 

observations, in bush, garden or nursery, 
will help greatly to fill knowledge gaps!

New host species of myrtle rust 
(especially any eucalypts), and any 
detections in montane or inland NSW, 
should be reported immediately to 
NSW DPI by sending digital photos to 
biosecurity@industry.nsw.gov.au.

Even in the already-infected coastal zone 
of NSW, unusually severe myrtle rust 
outbreaks, and any noticeable effects on 
local Myrtaceae species (especially those 
that affect post-fire regrowth or seedlings) 
should also be reported to DPI, National 
Parks, and Council biodiversity officers.

A new ‘citizen science’ web-portal for 
reporting and monitoring myrtle rust is 
expected to be launched by the end of 
November 2011 — watch the Atlas of Living 
Australia website at www.ala.org.au/

http://www.dpi.nsw.gov.au/biosecurity/plant/myrtle
http://www.dpi.nsw.gov.au/biosecurity/plant/myrtle
www.environment.nsw.gov.au/committee/FinalDeterminations.htm
www.environment.nsw.gov.au/committee/FinalDeterminations.htm
www.environment.nsw.gov.au/pestsweeds/20110683myrtlerustmp.htm
www.environment.nsw.gov.au/pestsweeds/20110683myrtlerustmp.htm
mailto:anpc@anpc.asn.au
mailto:anpc@anpc.asn.au
www.anpc.asn.au
mailto:bob.makinson@rbgsyd.nsw.gov.au
www.iewf.org/ProjectsForRest.htm
www.fnpw.org.au
mailto:conservation.partners%40environment.nsw.gov.au?subject=
mailto:conservation.partners%40environment.nsw.gov.au?subject=
mailto:biosecurity@industry.nsw.gov.au
http://www.ala.org.au


More information
Visit the website: www.rbgsyd.nsw.
gov.au/plant_info/pests_diseases/
phytophthora_dieback

If you think you may have dieback 
you can have your soil tested for 
the presence of Phytophthora.

The Office of Environment & Heritage 
has prepared a Statement of Intent 
which identifies a number of actions 
that OEH will implement to manage 
the threat. www.environment.nsw.
gov.au/threatenedspecies/SOIs.htm

Diseased Oxylobium sp in the Barrington 
Tops. Photo: R Daniel
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Phytophthora dieback is 
caused by a soil-borne water 
mould. It is a devastating 
plant killer and infection 
is permanent. The mould 
spreads naturally in water or 
infected roots, but is spread 
much faster and further by 
humans moving even small 
amounts of contaminated soil 
or plant material.

In NSW, it has been identified as being 
present in the World Heritage areas of 
northern NSW, including Barrington 
Tops National Park, the Blue Mountains, 
southern NSW near Eden and in bushland 
reserves around Sydney Harbour. The 
extent of the occurrence of Phytophthora 
cinnamomi in NSW is only beginning to 
emerge, and the pathogen appears to be 
more widespread than originally thought. 

Phytophthora poses a significant threat 
to threatened species and to ecosystem 
functions by altering and reducing 
species composition and the structural 
form of the vegetation. Native birds and 
animals, invertebrates and microflora 
may all be threatened by these changes 
in vegetation which may destroy the 
food and shelter on which they depend.

Although Phytophthora was once thought 
to be native to NSW or introduced such 
a long time ago that indigenous plants 
had developed resistance to it, this is now 

Phytophthora dieback

known not to be the case. Phytophthora 
dieback presents itself differently in 
different vegetation types than it does in 
other states of Australia, but it is no less of 
a threat to the natural ecosystems of NSW. 

Symptoms
The primary symptoms of the disease 
include root and collar rot resulting 
in vascular tissue damage.

The visual symptoms are wilt and dieback, 
similar to those observed from water 
stress. Additional symptoms include 
the yellowing and drying out of leaves 
from the tips of branches down, with 
the eventual death of the whole plant.

There are other factors that could cause 
similar symptoms leading to plant death, 
including drought, flooding, nutrient 
deficiency, fire, chemical poisoning or 
other pest and disease problems.

How does it kill 
plants?
The pathogen survives in aerobic 
water, soil and plant roots and kills 
plants by attacking and rotting their 
roots. Highly susceptible plants die 
quickly but even those that are not 
highly susceptible will succumb during 
long periods of environmental stress 
including dry weather. The loss of root 
mass limits the amount of water and 
nutrients a plant can absorb, leaving 
it susceptible to insect attack, other 
plant diseases and drought stress.

Minimising the spread 
There are only three management 
objectives for Phytophthora dieback:
•	 keeping	areas	free	of	infection	
•	 limiting	the	spread
•	 reducing	the	impact.

Phytophthora spread can occur through 
the movement of soil, vehicles and 
machinery, including off-road driving, 
motorbikes and bicycles. Activities 
such as stock movement, forestry, pest 
and weed management, fire fighting 
activities and the control of water 
movement can also spread the disease.

Limit the spread by:
•	 controlling	access	through	use	

of designated parking facilities 
maintaining formed tracks and roads 
and installing fencing and barriers

•	 ensuring	tyres	and	equipment	are	free	
of soil at the start and end of an activity

•	 installing	cleaning	bays/wash-down	
areas for vehicles and machinery. 

When moving in and out of bushland 
areas as part of bushwalking or bush 
regeneration and weed control activities, 
adopt hygiene procedures by:
•	 ensuring	shoes	and	equipment	are	free	

of soil at the start and end of an activity 
•	 using	spray	bottles	with	70	percent	

methylated spirits diluted with water to 
disinfect tools while working 

•	 using	footwear	cleaning	stations	
(footbaths with quaternary ammonium 
based disinfectant or spray bottles with 
70 percent methylated spirits diluted 
with water) to disinfect shoes and tools.

There is no one simple method for 
controlling Phytophthora cinnamomi. 
A combination of sanitation measures, 
good horticultural management, selective 
use of some fungicides and the addition 
of organic matter to soils can be used 
to retard the activity of Phytophthora.

Edward Liew and Patricia Meagher
Plant Pathology Section
The Royal Botanic Garden Sydney

http://www.rbgsyd.nsw.gov.au/plant_info/pests_diseases/phytophthora_dieback
http://www.rbgsyd.nsw.gov.au/plant_info/pests_diseases/phytophthora_dieback
http://www.rbgsyd.nsw.gov.au/plant_info/pests_diseases/phytophthora_dieback
http://www.environment.nsw.gov.au/threatenedspecies/SOIs.htm
http://www.environment.nsw.gov.au/threatenedspecies/SOIs.htm
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Hotspots – helping landholders manage 
fire for biodiversity and risk

More information
For more information, or to register 
please contact either the: 

NSW Rural Fire Service 
Hotspots Coordinator 
02 8741 5555 
hotspots@rfs.nsw.gov.au 

Nature Conservation Council 
Hotspots Manager 
02 9516 0359 

or visit the Hotspots website 
www.hotspotsfireproject.org.au

In September 2011, the Minister for 
Environment, The Honourable Robyn 
Parker MP, announced the review of the 
regulations for the Native Vegetation 
Act 2003. This includes a review of the 
Native Vegetation Regulation 2005, the 
Environmental Outcomes Assessment 
Methodology (EOAM) and the Private 
Native Forestry Code of Practice.

Native Vegetation Survey
As part of the review, you can tell OEH 
about your experiences with the way 

government regulates native vegetation 
by completing the Native Vegetation 
Survey. This information will inform 
the review of the Native Vegetation 
Regulation. The survey will be open 
until 30 March 2012. If you would prefer 
to complete the survey on paper you 
can download a printable version.

For more information, and access 
to the online survey visit: www.
environment.nsw.gov.au/vegetation/
ReviewofNVRegulations.htm

Stay informed — register your interest
If you are interested in staying informed 
about the review, please send an email 
with your details to: native.vegetation@
environment.nsw.gov.au   

By registering your interest you 
will receive updates on the review, 
including notification of consultation 
documents, announcements and 
whenever OEH publishes anything in 
which you may have an interest.

Review of native vegetation regulations

Using the latest fire science 
and operational knowledge, 
the Hotspots program 
is working in regional 
communities achieving great 
results for fire management 
on private land.

What is Hotspots?
Management of fire across landscapes is a 
challenge for all landholders and requires 
knowledge, planning and the skills to 
implement desirable actions. Hotspots is 
a training program for landholders and 
land managers providing the knowledge 
and skills to actively participate in fire 
management. The desired result is healthy 
productive landscapes in which risk is 
managed, communities are safer and 
biodiversity is maintained and improved. 

A diverse range of people interested in fire 
management have been involved. They 
include landholders, park rangers, fire 
fighters, ecologists, government agencies, 
Aboriginal Land Council representatives 
and others. Hotspots translates science into 
practical management actions as well as 
encouraging collaboration and cooperative  
fire management within communities, 
between agencies and across tenure.

Hands-on training
Hotspots training is delivered over 
several training days and is tailored to the 
needs of each local community where 
landholders have native vegetation on 
their properties. The training provides 
the opportunity for landholders to 
actively participate in fire management 
planning and implementation. Training 
includes field visits, development of 
property fire management plans and 
the implementation of a planned burn. 
The program involves between 15 and 
25 neighbouring landholders along 
with local agency staff and volunteers.

Landholders gain a better understanding 
of vegetation and fire in their area 
through spending time in the bush with 
ecologists and local fire authorities. Using 
this knowledge and understanding, 
landholders then have the opportunity 
to write detailed fire management plans 
which include actions for fire management. 
The most important outcome is the 
opportunity to build relationships and 
networks between landholders, their 
neighbours and agency staff, and develop 
a co-operative fire management approach. 

The operational training day includes 
detailed sessions on every aspect of 
planning a prescribed burn, including 
preparing a site (taking into account 
environmental impacts), fire behaviour, 
weather, fuel measurements, topography, 
risk assessments, lighting patterns, 
test burns and monitoring post burn. 
Landholders also put theory into practice 
by participating in a demonstration burn. 

Managing fire for 
biodiversity in Drake
Drake is a small community in the 
Northern Rivers region, with areas of long 
unburnt vegetation, and landholders 
who are keen to learn about fire 
management. It was evident in some 
areas that there was a loss of some 
species due to a lack of fire, and it was 
decided that mosaic burns to increase 
biodiversity were needed. A Hotspots 
demonstration burn was successfully 
completed in 2009. Participants indicated 
that Hotspots increased their confidence 
in implementing a safe planned burn 
and that the planned burn helped to 
‘demystify fire’ and demonstrate the 
benefits in keeping properties safe 
and healthy. The landholders continue 
to manage fire for biodiversity in 
their area, with Landcare running 
field days to monitor the burn site 
and to encourage the continuation 
of monitoring into the future.

The Hotspots team is keen to hear 
from landholders and land managers 
interested in participating.

mailto:hotspots@rfs.nsw.gov.au
www.hotspotsfireproject.org.au
www.environment.nsw.gov.au/vegetation/ReviewofNVRegulations.htm
www.environment.nsw.gov.au/vegetation/ReviewofNVRegulations.htm
www.environment.nsw.gov.au/vegetation/ReviewofNVRegulations.htm
mailto:native.vegetation@environment.nsw.gov.au
mailto:native.vegetation@environment.nsw.gov.au
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Weed control using machines — 
cautionary tales
Large stands of thick weed 
growth can be a daunting 
prospect for landholders 
planning restoration with 
native plant species. Recently, 
officers from the Conservation 
Partners Program visited a 
property where a Posi-Track 
machine was being used to 
remove a thick infestation of 
privet. They identified some 
of the benefits and also the 
limitations of this method.

Posi-Track machines are similar in size 
and shape to Bobcats and similarly 
operated. They produce very little ground 
pressure as they have rubber caterpillar 
tracks rather than rubber tyres like a 
Bobcat. When operated carefully their 
rubber tracks create little or no ground 
disturbance, so they can be operated on 
or across bitumen roads if necessary. The 
mulching unit is typically hydraulically 
operated and is quite powerful — able 
to mulch large privet trees with ease.

By using the Posi-Track, very thick 
stands of privet or other similar weeds 
can be almost totally removed in the 
short term and mulched. An area can be 
transformed from dense privet thicket 
to mulched open ground very quickly. 
However, there are a number of factors 
to consider when planning this method.

Weed removal and 
habitat
One of the first things to be aware of 
is that thick stands of vegetation can 
provide habitat and shelter for native 
fauna. Observation of such stands on 
a regular basis over time, can help to 
reveal which species use them and in 
what way. The timing of weed control 
work should be planned to minimize 
fauna disturbance — during nesting 
periods for example. The provision of 
replacement habitat or food sources 
prior to weed removal is important. 
Staged removal of weed patches over 
time allows replacement habitat to 
establish prior to further weed removal.

When closely examined, stands of 
weeds may also contain native plants. 
Identification of weeds and native 
species will be required to ensure 
that native vegetation is retained.

Reducing soil 
disturbance
Although the Posi-Track vehicles 
are rubber tracked, they need to be 
operated carefully to minimise soil 
disturbance. They should not be turned 
by slewing on the spot. Instead they 
should be turned incrementally as 
they move forward or backward.

Maintaining the 
weeded area
Due to the seedbank in the soil and 
sometimes seeds or propagules in 
the mulch, there is often very thick 
regrowth of weeds, particularly if rainfall 
assists germination and establishment. 
Regrowth may still be substantial even 
when the ground surface is mulched. 
This regrowth may typically have to be 
re-treated at yearly intervals (or less) 
over several years. Regrowth can be 
thick enough to make a very tough job 
of removal unless the seedlings are 
pulled from very damp soil, shortly after 
significant rainfall. As with any weed 
removal and restoration project, it is 
important not to clear too large an area at 
once. Careful spot-spraying of herbicide 
can also be effective in controlling weed 
regrowth, ensuring that any regenerating 
native species are not sprayed.

Because of the thickness of regrowth and 
the difficulty of treating large regrowth 
areas, it is important to not plant native 
vegetation into the area immediately 
after the initial clearing of privet. It may 
be necessary to carry out weed control 
two or more times to contain weed 
regrowth prior to any planting. This time 
frame will also allow observation of any 
natural regeneration of native species. 

The brown gerygone is known to forage in 
stands of privet. Dense weeds may offer valuable 

protective habitat for small birds, particularly 
in areas particularly in areas where alternative 

natural habitat in scarce. Photo:  OEH/V Bear

Advice should be sought from the 
local Catchment Management 
Authority as to the legal 
requirements for clearing stands of 
weeds. For example it may be illegal 
to operate weed-clearing machines 
within 20 metres of the banks of 
prescribed streams. This prohibition 
of machinery use is intended to 
protect the soil against erosion on 
the potentially fragile stream banks.



More information
Contact the State Coordinator 
John Asquith at Community 
Environment Network (CEN) 
02 4349 4759 or lfwnsw@cen.org.au
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John Asquith 
State Coordinator

Land for Wildlife is growing strongly 
in NSW, with approximately 750 
members at October, 2011. In May a 
LFW Forum was held in North Sydney 
to exchange ideas and hear the major 
trends in voluntary conservation. 
The next day we travelled by bus to 
Wingecarribee to look at local issues.

Anyone with a rural landholding may 
now apply to join LFW. This is due to two 
models now being used to make the 
program available in a wider number 
of local government areas, namely: 

A: regional provider model which 
involves an organisation signing an 
agreement to conduct LFW locally. 
The agreement is a licence to operate 
to the LFW protocols and standards. It 
gives local organisations the freedom 
to conduct the program in the way 
they want. Usually this means the LFW 
members receive local information, 
invitations to workshops and 
involvement with the organisation. 

B: partner model, this involves 
Community Environment Network 
(CEN) working with a local organisation 
or group to provide Land for Wildlife 
assessments locally. CEN works with 
the organisation or group to promote 
the program through the media, 
websites, brochures or networks. When 
an expression of interest is received, 

arrangements are made through the local 
organisation or group to conduct the 
assessment and register the property.

The CEN Land for Wildlife program 
has now been accepted as an affiliate 
organisation of the Great Eastern 
Ranges Initiative. This means the 
program will be concentrating to 
build membership in the nearly 80 
local government areas involved.

In addition, over the past two years CEN 
has been working to build up LFW west of 
the dividing range. There are currently 71 

properties registered and hopefully this 
will reach 100 within the next six months.

Lastly, if you have local vegetation 
or habitat assessment skills we need 
volunteer assessors. CEN will provide 
training, support and some resources.

NSW Land 
for Wildlife

If native vegetation is planted into areas 
where there will be weed regrowth, the 
use of machinery would also destroy 
the newly planted native vegetation. 
Alternatively, it may be impractical to 
clear the weed regrowth while protecting 
the planted native vegetation. Without 
ongoing maintenance to remove weed 
regrowth, the area could quickly revert 
to high-density weeds. Consequently, 
it is suggested that replanting of 
native vegetation in areas where 
dense weed regrowth is expected, be 
delayed until the initial flushes of weed 
regrowth have been controlled. This 
will make it possible for any necessary 
follow-up control to be done, without 
damage to the new plantings.

Caution
Because this control method is so 
successful at removing weeds such 
as privet, it follows that it is also very 
easy to damage native vegetation. 
Factors to be considered are:

•	 can	the	operator	identify	the	target	
weeds reliably?

•	 is	the	area	to	be	cleared	carefully	
marked? 

•	 or	is	the	work	closely	supervised	
by someone who is confident of 
identifying the relevant plants?

•	 is	the	size	of	the	area	cleared	within	
the capacity of the landholder to 
follow-up?

•	 will	soil	erosion	be	minimal	or	absent	
after clearing of weed growth?

Weed removal by machines can 
also do enormous damage if the 
operator is careless and works beyond 
defined limits. The factors which 
make these machines so useful in 
clearing such extremely difficult 
weeds also make them potentially 
very destructive if used carelessly.

Landholders with Conservation 
Agreements should be aware that 
mechanical removal of weeds 
is not permitted in the area 
protected under the agreement. 

Photos: CEN

mailto:lfwnsw@cen.org.au
a.Regional
b.Partner


Field Guide to the 
Frogs of Australia 
Michael J Tyler, Frank Knight

This is a revised and updated guide 
which provides concise accounts 
of all the known frogs of Australia 
(230 species), plus 10 introduced 
species including the cane toad. 

There are details on each species, plus a distribution 
map and a painted colour illustration. The introductory 
section of the book covers frog biology and habitats.

CSIRO Publishing October 2011 ISBN: 9780643103986  $49.95
An eBook version is available from eBooks.com
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Restoring Disturbed Landscapes 
Putting Principles into Practice

David J Tongway and John A Ludwig

The authors, from CSIRO Sustainable Ecosystems, have a wealth 
of experience teaching restoration principles and techniques 
to practitioners. The book is a hands-on guide for those who 
want to improve the functional capacity of landscapes and uses 
a five-step, adaptive procedure which is supported by science.

The 200-page book is illustrated with photos and figures 
that clearly explain concepts outlined in the book. 

There are case studies of two types 
of restoration projects: restoration 
of mined landscapes, and of 
damaged rangelands. Included 
are indicators for monitoring and 
how landscape function can be 
tracked and analysed as part of a 
comprehensive monitoring program. 

Island Press, USA December 2010  
ISBN: 781597265812  $49.95

Planting for Wildlife 
A Practical Guide to Restoring 
Native Woodlands

Nicola Munro and David 
Lindenmayer

Habitat improvement is the driver 
for many revegetation projects, 
but it can be difficult to find 
specific information about animals’ 
requirements, and how to design plantings to suit them.

Research over the last 20 years has provided some valuable 
insights. This book presents the latest information in a clearly set 
out and user friendly format with excellent colour photographs.

Key topics include the why, where and how of revegetation plus 
maintenance of plantings, and how they change over time. 

The authors, who are from the Australian National University, 
focus on woodlands in the south-eastern grazing region, where 
most of the natural vegetation has been replaced by grazing and 
cropping and there is an urgent need for habitat restoration.

CSIRO Publishing August 2011 ISBN: 9780643103122  $39.95
An eBook version is available from eBooks.com

Bush Tucker, 
Boomerangs & 
Bandages: Traditional 
Aboriginal plant use in the 
Border Rivers and Gwydir 
catchments
Compiled by Michelle McKemey and Harry White

This book describes around 100 plants and their traditional 
uses. Although it concentrates on the plants of the Border 
Rivers and Gwydir catchments, many are widespread and 
found outside these catchments. Each plant is described, 
and clear photos assist with the identification.

Available through the Border Rivers Gwydir Catchment 
Management Authority brg.cma.nsw.gov.au

Plants of Western NSW 

GM Cunningham, WE Mulham, PL Milthorpe and JH Leigh

Since its first edition in 1981, Plants of Western NSW 
Wales, has been a vital resource for anyone with 
an interest in ecology west of the divide. 

The 1992 edition has just been reprinted. Many field users will 
be pleased to see that his large and 
weighty volume (2027 plants described 
and 1500 colour photos) is now also 
available as an ebook (eBooks.com).

CSIRO Publishing July 2011 ISBN: 
9780643103634  $180.00

Books
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