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INTRODUCTION
Loss and degradation of native vegetation has occurred around
much of Lake Macquarie’s foreshore and along many creeks due
to encroaching urban development. It is estimated that 38% of
Lake Macquarie’s native vegetation has been cleared, with the
majority of this clearance having taken place in the northern part
of the catchment, around the edge of Lake Macquarie and along
major creeks such as Cockle Creek and Dora Creek (LMCC 1998).
Clearing native riparian vegetation greatly disturbs the natural
ecosystem; it results in the destruction of habitat both directly, and
indirectly through removing the shade and leaf litter source
important for the survival of aquatic organisms. Loss of vegetation
removes the natural pollutant-filtering processes, resulting in:
increased sediment load
increased stormwater quantity
decreased water quality
erosion and weed invasion
Riparian vegetation refers to the generally denser strip of
vegetation that exists along rivers, streams, and other natural
waterways.
The total sediment yield from the Lake Macquarie catchment is
estimated at 60-70 000 tonnes per year. While a number of
stormwater quality improvement devices (SQIDs) installed around
Lake Macquarie collect sediment, SQIDs are only part of the solution.

Foreshore erosion (left) and revegetation (right) opposite Cherry Road, Warners Bay.
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Riparian vegetation rehabilitation can repair the damage that has occurred at the
source, preventing the loss of land from streambank and foreshore areas: roots
anchor the soil, improve water quality by filtering nutrients and aid infiltration of
water into the soil.
Council has implemented a number of policies and guidelines to maintain the
health of the Lake ecosystem, including its creeks and wetlands, and manage
foreshore and riparian communities in a sustainable manner, these are
outlined in ‘Regulations and Policies’. Within the Lake Macquarie City Council
area are a number of riparian and swamp vegetation communities listed as
Endangered Ecological Communities due to their limited extent, conservation
significance and potential disturbance by development activities. These
Endangered Ecological Communities are protected under the Environment
Protection & Biodiversity Conservation (EPBC) Act 1999.
Many people are not aware of the importance of native vegetation along
creeks and the Lake foreshore. This guide has been prepared to assist land
owners of waterfront properties and community groups undertaking projects
along creeks and in foreshore areas. It aims to encourage sustainable use of
this land by providing information on:
the value of native vegetation;
regulations relating to vegetation clearance;
assessments of vegetation condition;
suitable species for planting; and
guidelines for planting.
STORMWATER QUALITY IMPROVEMENT D E V I C E S (SQIDS)
There are over 200 SQIDs, including 30 constructed wetlands, installed in creeks and
stormwater channels in the Lake Macquarie catchment. Constructed wetlands mimic
natural wetlands and perform similar environmental functions slowing water flow and
trapping sediment and nutrients. It is estimated SQIDs can trap around 90% of the
sediment. The planting and maintenance of vegetation in constructed wetlands follows the
same principles as those for rehabilitating natural streams and wetlands. More than 20
schools and community groups have adopted a SQID and assist Council in monitoring,
planting and maintaining them.
For
more
information
on
SQIDs
in
your
area
or
to
join
the
“Adopt -a-SQID” program, phone Council's Stormwater Education Officer on 4921 0702.
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T H E I M P O R TA N C E O F
STREAMBANK AND
F O R E S H O R E V E G E TAT I O N
Native vegetation along watercourses and foreshore areas is
vital to maintain these environments in a good condition.
Riparian land is any land that adjoins, directly influences, or is
influenced by a body of water. Riparian land is often highly
productive; it generally has better quality soils due to its lower
position on the landscape and its ability to retain moisture.
Riparian land will often support a higher diversity of flora and
fauna due to its wide range of habitats and food sources,
proximity to water, micro-climate and its ability to provide
refuge (Figure 1). Yet it is very fragile; clearing and
inappropriate management of vegetation can seriously
damage the productivity and environmental value of the
riverine and estuarine environment.

Healthy Ecosystems
Healthy riparian land and its vegetation provide habitat for
both terrestrial and aquatic animals. Riparian zones represent
important corridors for the movement and dispersal of flora
and fauna throughout the catchment.
Corridors benefit plant communities through
conserving biodiversity
providing refuge from disturbance eg fire, disease and
climate
aiding fruit and seed dispersal by fauna
swapping genetic material between neighbouring
populations by fauna, insect and pollen movement (Egan &
Wright 2002)

4
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Bankside vegetation acts as
a filter and provides:
• shade
• wood debris
• organic matter
• nutrients
• terrestrial insects
• oxygen to water

Off-stream
waters
(eg wetlands)
may provide
important
habitat and
nursery areas

Aquatic vegetation
provides nutrients
and shelter
Instream habitat
(rocks, snags and
plants)

Substrate provides habitat for
smaller species, juveniles and
stream invertebrates

Roots help maintain bank
stability and provide additional
fish habitat

Figure 1: A healthy riparian zone is dependant on a number of interactions with its
healthy environment.
Source: www.dse.vic.gov.au
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Corridors benefit wildlife by:
providing an increased foraging area for a wide range of
species
providing access to a diverse range of habitats - some animals
use riparian habitat at certain stages in their lifecycle, eg
nesting, while others, for example frogs, are dependent on
these environments throughout their lifetime.
linking wildlife populations which reduces the risk of genetic
isolation
providing refuge from disturbance (Egan & Wright 2002)
Native vegetation along watercourses is a source of food for
aquatic animals and plants, providing leaf litter, insects and other
organic debris. These food sources are a major component of the
diet of many species of native fish and other aquatic organisms,
such as turtles. The abundance and diversity of plant and animal
life in healthy riparian zones is due to the high levels of
productivity in this zone as a result of the concentration of
moisture and nutrients.
Woody debris, known as snags, are an important habitat
component of watercourses and are formed as trees or branches
fall across, or into, a watercourse and collect other debris carried by
the current. Snags provide valuable habitats for a number of
aquatic and terrestrial species: they can be used as nursery areas
for larvae and juvenile fish, refuge from predators, shade, feeding
and spawning sites and shelter from high velocity currents.
Vegetation on riparian land helps to maintain a balanced
environment. The shading capacity and moisture available from
vegetation helps to reduce the impact of high temperatures and
humidity levels. Shading of waterways benefits the ecosystem by:
maintaining low water temperatures, allowing many native
aquatic species to survive;
decreasing the amount of light available, preventing
excessive growth of water plants and algae; and
creating dim and patchy lighting, providing small fish and
organisms with protection from predators.

6
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Mangroves, saltmarsh and seagrasses are important vegetation
communities in foreshore areas. Mangroves form dense stands in the
intertidal zone of estuaries where they provide habitat for numerous water
birds and a nursery area for fish.
MANGROVES
The Grey Mangrove is the dominant mangrove in coastal NSW and occurs in many places
around the foreshore of Lake Macquarie and tidal reaches of creeks. It is more common in the
west and south of the Lake where less development has occurred. An interesting feature of the
Grey Mangrove is its root system, aerial peg-like breathing roots (pneumatophores) are visible
above the water level, allowing the plant to absorb oxygen. The pneumatophores originate
from horizontal roots growing in the sediment of the lake bed. Mangroves perform multiple
functions, providing valuable habitat, helping to settle silt and protecting the foreshore and
creek banks from erosion. It is illegal to remove or damage these trees as they provide a very
significant habitat for fish (see information on the Fisheries Management Act).

Saltmarsh occurs at the upper level of the intertidal zone, with a fringe of
Swamp Oak, and is only inundated by the highest tides. It is characterised by
low-growing, herbaceous species and provides an important habitat for crabs
and certain juvenile fish species. The area of saltmarsh in Lake Macquarie has
decreased over the past few decades, mainly by filling or draining.
This trend has been evident along the east coast of NSW, with 80% of saltmarsh
lost, resulting in saltmarsh being listed as an Endangered Ecological
Community under the Threatened Species Conservation Act 1995.

Riparian restoration before (left) and after (right) Blackalls Park Reserve.
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Seagrass beds, like mangroves, provide an important nursery
area for fish and crustaceans as well as being a permanent
habitat of many species and providing a food source for turtles
and water birds.

SEAGRASS
By some estimates Lake Macquarie has lost 700 ha or 44% of its seagrass
area in the past 40 years. This is a result of several factors, including
stormwater pollution, sedimentation, dredging, reclamation, boat moorings
and propellers, wharf and marina construction, and removal by the
community. However, recent surveys indicate there has been some recovery
in the area of seagrass, as sediment in the water is reduced and light
penetration improves.
Seagrasses are vital to the health of the estuary. They stabilise the sand and
mud in which they grow, and provide oxygen, food, shelter, breeding grounds
and nursery areas for many marine organisms such as fish and prawns.
Seagrass wrack (dead seagrass that builds up along the foreshore) is also an
important part of the estuarine ecosystem, providing habitat for small
organisms and protecting the shoreline from erosion. There are 4 native species
of seagrass in Lake Macquarie: Eelgrass (Zostera capricorni), Paddleweed
(Halophila ovalis), Sea Tassels (Ruppia megacarpa) and Strap-grass (Posidonia
australis), the latter having a limited distribution. It is illegal to remove live
seagrass from the lake and there are limitations on the amount of dead
seagrass that can be removed from the foreshore (see Fisheries Management
Act in Regulations and Policies section).

Streambank erosion (left) and bank stabilisation with vegetation (right) Boat Alley, Fennell Bay.

8

LAKE MACQUARIE STREAMBANK & FORESHORE PLANTING GUIDE

Streambank and Foreshore Stability
Vegetation is vital along watercourses and foreshore areas for maintaining
stability and preventing soil or sand from being washed away by water. The
removal of natural vegetation from watercourses and the foreshore leaves
these areas extremely vulnerable to erosion. Erosion occurs in two ways:
scour – sediment is removed gradually
collapse – the bank suddenly collapses.
The different-sized roots of trees, shrubs and grasses are all important for
holding soil in place. The roots of large trees can provide strength to the bank
for at least three metres in depth. Smaller plants with a dense, fibrous root
system help bind the soil. Most introduced grass species have shallow roots
and do little to provide streambank stability. Native species such as lomandra
have much deeper roots and are more effective in stabilising eroding banks.
Reeds and rushes growing in a watercourse are flexible and able to move
with the flow of water. They also reduce the velocity of water flow, which
minimises the effect of scour erosion.
Mangroves, which grow along the foreshore of the lake within the tidal range,
play an important role in preventing erosion through protecting the shore from
the impact of wave action. This is important in areas that are highly used by
boats and other watercraft. Seagrasses, which grow on the lakebed, are also
important for foreshore protection as they dissipate wave energy before it
reaches the shore.

Water Quality
Water quality in both urban and rural areas deteriorates as a result of the
input of pollutants such as excessive sediment and nutrients from the
catchment. Watercourses around Lake Macquarie are generally under pressure
from the impacts of stormwater runoff as a consequence of encroaching urban
development and its associated impacts including the loss of riparian
vegetation, bank erosion and increased nutrients (LMCC, 1999). Some
watercourses have been piped or concrete-lined to improve their efficiency in
conveying stormwater, yet this has created many problems, including habitat
loss and increased input of sediment and other pollutants to the Lake. In
certain locations along the foreshore, seawalls have been constructed, which
interrupt natural tidal flows. This can result in seagrass accumulating and
decomposing in the water, which creates water quality and odour problems.
Clearing riparian land for agriculture can also cause soil erosion, which leads
to sediment entering watercourses and the Lake, polluting the water as well as
LAKE MACQUARIE STREAMBANK & FORESHORE PLANTING GUIDE
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smothering breeding sites for fish and other aquatic life.
Riparian vegetation acts as a buffer, slowing the movement of
surface water runoff, and trapping pollutants such as nutrients,
litter and oils, as well as preventing erosion. This vegetation also
uses significant quantities of sub-surface waters, therefore
reducing contaminants entering creeks by this route (Figure 1).

SHE-OAKS (CASUARINA)
The most common species of She-oak found in riparian areas around Lake
Macquarie is the Swamp Oak (Casuarina glauca). It grows along the
foreshore of the lake and on the landward boundary of saltmarsh as well as
along creek banks in brackish conditions. These trees grow to
approximately 20 m high and provide an important food source for certain
cockatoos as well as being valuable for providing shade. They are well
adapted to hot, dry conditions. Their leaves are reduced to rings of small
teeth on branchlets that are similar in appearance to the ‘needles’ of pine
trees. In dense clumps, a pleasant and interesting sound is produced by
wind blowing through the branchlets. Certain mistletoes are a common
feature of these trees. The She-oak Mistletoe (Amyema cambagei) is found
on these species locally. Its leaves have evolved to closely resemble the
branchlets of the She-oaks and it is difficult to detect unless flowering;
producing a mass of pink-red flowers from autumn to summer.

Other Benefits
Trees and shrubs in foreshore areas are important in reducing or
eliminating glare reflecting from the lake and watercourses.
Noise from water-based activities may also be reduced by a
dense strip of vegetation growing along the foreshore.
Riparian vegetation is often perceived in a negative way for
various reasons, however, problems such as odours and high
numbers of mosquitoes are actually more significant in
degraded ecosystems.
By planting a variety of locally native species in degraded
riparian zones, it is possible to create a more balanced natural
system that has many valuable benefits.
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Fire Hazard Reduction
Many native plants are well adapted to cope with fire: some species require
fire in order to multiply while many contain oils that make them more
volatile. While this is a natural condition in the environment, and any
revegetation program should plan to mimic the natural environment,
planting such species is not recommended adjacent to residential homes or
other structures.
Based on Rural Fire Service (RFS) guidelines, Council recommends planting
species that are less likely to encourage the spread of fire close to property.
These species are more ‘fire retardant’ and are less likely to ignite during
moderate intensity bushfires.
When planting close to residential areas:
do not plant shrubs
if planting grasses, plant only low-growing native species,
only plant smooth barked trees
do not have a continuous tree canopy- there should be at least 10m
between the drip zone of trees.
Please note: there is no such thing as a non-flammable plant - all plants will
burn when exposed to enough heat.
Fire retardant species, more suitable for planting near
property, are indicated in the planting guide with the
following symbol.

Information on fire exclusion zones around property can be obtained from
Lake Macquarie City Council and the NSW Rural Fire Service.
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R E G U L AT I O N S A N D P O L I C I E S
Foreshore and riparian land can be in either public or private
ownership. For all works on public reserves it is necessary to first
obtain the owner’s consent. Council’s Community Planning
Department should be contacted to determine ownership of the
land you intend to work on. Land in private ownership is still
subject to legislation, in particular the Rivers and Foreshores
Improvement Act, Lake Macquarie Local Environment Plan
(LMLEP) and Development Control Plan No.1.
Publicly owned land is either Crown Land or community land.
Crown Land is land owned and managed by the State
Government, or managed by Lake Macquarie City Council (as
Trust Manager) under a ‘care and control’ agreement between
Council and State Government, while community land is
predominantly open space owned by Council. There are a
number of regulations and planning documents relating to native
vegetation on public and private land. Many land owners that are
not aware of their responsibilities under legislation may be
undertaking works without authority or causing pollution. The
regulations and plans that apply to riparian and foreshore
vegetation are summarised below. Council or the relevant
Government Agency should be contacted for further details if
necessary.

LOCAL GOVERNMENT
NSW Local Government Act 1993
For public reserves owned by Council the Local Government Act
applies. Under this legislation approval must be obtained from
Council prior to undertaking works or activities, including tree
planting and weed removal.

Plans of Management for Community Lands
Plans of Management (PoM) categorise community land
providing a framework to determine the activities or works that
are permissible in public reserves. All proposed works must
comply with the objectives outlined in Council PoM. Plans of
Management can be very specifc about the type of work to be
conducted in certain parts of public reserves, for example in land
categorised as bushland or wetland.

12
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Environmental Planning and Assessment Act 1979
Lake Macquarie Local Environment Plan 2004 (LMLEP 2004)
This plan contains provisions that require development consent from Council
for the clearing of native vegetation and trees, including significant trees
listed on Council’s Significant Tree Register. The Plan also allocates land use
zones for all land in Lake Macquarie. These zones determine land uses that
are prohibited, those that require development consent from Council and
those that do not.
Under certain circumstances, bush regeneration, riparian and littoral
foreshore stabilisation works are exempt development (ie. they do not
require development consent from Council under the Environmental
Planning and Assessment Act). However, all proposed works should be
discussed with Council and written advice obtained.

Development Control Plan No.1
DCP No.1 outlines performance criteria for works carried out within the City.
For example, ecological studies, when circumstances require Council
approval for the removal of native vegetation and trees.

Lake Macquarie Protection of Watercourses and Drainage Channels
Policy
This policy aims to:
protect, and where possible restore watercourses, both natural and
modified, within the city of Lake Macquarie;
provide improved treatment of stormwater entering the Lake and City’s
beaches and,
assist in the delivery of ecologically sustainable development objectives
for the City.
The policy has specific guidelines for proposals to modify watercourses,
drainage channels, and their associated riparian vegetation, and requires the
following to be taken into account:
statutory regulations and Council policies
consideration and incorporation of Water Cycle Management and Water
Sensitive Urban Design principles and practise.
minimal disturbance by proposed works and activities
recognition of ongoing maintenance needs of natural watercourses or
drainage channels
LAKE MACQUARIE STREAMBANK & FORESHORE PLANTING GUIDE
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preference for native vegetation to be used in stabilising
watercourses.
Supporting this policy are guidelines for Foreshore Stabilisation and
Rehabilitation, procedures for the maintenance of foreshore areas
by Council staff and DCP No.1.

Foreshore Stabilisation and Rehabilitation Guidelines
A support document to the Lake Macquarie LEP and DCP No.1, the
guidelines specifically relate to development adjoining the Lake
and waterways zone. The aim is to re-establish a ‘stable’, and
preferably natural, foreshore around the lake and along its
tributaries. Stabilisation measures are site specific with ‘soft’
engineering approaches such as the creation of a beach, in
combination with rehabilitation of foreshore vegetation, preferred
to ‘hard’ treatments, for example, seawalls, groynes or
revetments.

Significant Tree Register
Council maintains a register of significant trees that are
nominated as particularly significant for any of the following
reasons: fine specimen, rare or recognised as being of cultural or
historical significance. Inclusion on this register highlights the
need for particularly careful consideration of a request to lop or
remove a tree.

S TAT E G O V E R N M E N T
Crown Lands Act 1989 (Dept of Lands)
Most Crown reserves have local Councils appointed as the Trust
Manager. The Trust Manager has the responsibility for the day to
day management of the land and makes decisions about
prohibiting or permitting uses, works and activities in accordance
with all relevant legislation in consultation with the landowner,
being State Government - Department of Lands.

14
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Native Vegetation Conservation Act 1997 and Native Vegetation Act
2003 (DIPNR)
The Native Vegetation Conservation Act 1997 and Native Vegetation Act 2003
control native vegetation clearance.
Clearing can only be undertaken after an application has been made to
DIPNR and development consent is granted. These Acts do not apply to land
that is within a zone designated ‘residential’ (but not ‘rural-residential’),
‘village’, ‘township’, ‘industrial’ or ‘business’ under an environmental
planning instrument.
Certain clearing is exempt from the need to obtain development consent. This
includes, among other things, minimal clearing (up to 2 ha per annum),
minimal tree cutting (cutting of no more than 7 trees per ha per annum for onfarm uses) and regrowth clearing (removal of vegetation less than 10 years of
age if the land was previously cleared for farming or forestry), although these
may change when the Native Vegetation Act 2003 becomes effective.
It is important to note that any vegetation clearance exempt from the Native
Vegetation Conservation Act 1997 or Native Vegetation Act 2003 is covered by
the Lake Macquarie Local Environmental Plan 2004; therefore development
consent will be required from Council rather than DIPNR, and in some cases
approval from both DIPNR and Council may be required.

Water Management Act 2000 (DIPNR)
This comprehensive Act covers water catchments, from source to the sea, to
guide water management activities. It recognises that the management of
rivers and foreshores require integration with other natural resources such
as vegetation, soil and land and management. Management decisions will
involve environmental, social, economic cultural and heritage aspects.
Within the Act are regulations covering excavations, fills and other works in, or
near, rivers, estuaries and lakes on private land.

Rivers and Foreshores Improvement Act 1948 (DIPNR)
This act will become part of the integrated package of the Water
Management Act 2000 in the near future.
The Act states that a permit is required to:
make an excavation in, on or under, or remove material from, protected land;
do anything that obstructs, or detrimentally affects the flow of protected
waters, or is likely to do so.
LAKE MACQUARIE STREAMBANK & FORESHORE PLANTING GUIDE
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‘Protected land’ is the bed, shore or bank of, or land within 40 m
of the top bank of protected waters. ‘Protected waters’ is any
river, lake, estuary, watercourse, wetland, etc., whether
artificially enhanced, diverted, permanent or intermittent.
Excavation refers to the removal of any part of land or matter
lying beneath the surface.

Fisheries Management Act 1994 (DPI)
Part 7 of this Act contains provisions for the conservation of fish
habitat, which includes mangroves, seagrasses and snags
(primarily fallen trees and rocks) in watercourses. Fish habitat
protection plans have been developed under the legislation.
These apply to activities or works that can impact on fish habitat,
such as dredging and reclamation, impeding fish passage,
damaging marine vegetation and de-snagging.
The Act prohibits the cutting, removal, damage or destruction of
marine vegetation (mangroves, seagrass and attached
macroalgae, or seaweed) without a permit issued by the Minister
for Fisheries. This includes the removal of seagrass wrack in
excess of 20kg per day. Applications for such permits will
generally only be approved for works of public benefit due to the
impact on fish habitat.

National Parks and Wildlife Act 1974 (DEC)
The Department of Environment and Conservation - Parks and
Wildlife Division manages land that is in National Parks, State
Conservation Areas, Regional Parks and Nature Reserves.
Removal or disturbance of any landscape, wildlife or vegetation
(including firewood and seagrass wrack) is prohibited. They
should be contacted if you are proposing to undertake work in
any of these areas as permission will be required.

Noxious Weeds Act 1993 (DPI)
This Act provides that occupiers of land (this includes owners of
land) have responsibility for controlling noxious weeds on the
land they occupy. This obligation applies to both private and
public occupiers of land. Public owners include the State
Government and local control authorities. This Act can be
enforced by the issue of weed control notices by the Minister and
local control authorities.
16
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Catchment Management Authorities Act 2003
The Hunter-Central Rivers Catchment Management Authority (HCRCMA) is
one of thirteen Catchment Management Authorities (CMAs) formed as part
of the NSW Government’s reform of natural resource management in order
to provide better management of native vegetation and protection of natural
resources. The HCRCMA encompasses the areas previously covered by the
Hunter Catchment Management Trust, Central Coast and Lower North Coast
Catchment Management Boards; extending from Gosford in the south to
Taree in the north, and west to Ulan.
The CMA’s will engage regional communities in natural resource
management issues facing their catchment. Actions to address these issues
will include the preparation of catchment action plans and provision of
education and training on natural resource management, in particular
vegetation management.

State Environmental Planning Policies (SEPPs)
SEPPs are legally binding documents that deal with issues significant to the
State and people of NSW. They can apply to all or specific areas within the
State.
SEPP 14 – Wetlands
Under this policy development consent is required for clearing, filling,
draining and construction of levees within designated wetlands. These are
considered designated developments for which an Environmental Impact
Statement (EIS) is required.
There are 36 wetlands in Lake Macquarie listed under SEPP 14 - Wetlands.
Maps showing the location of these listed wetlands are available from
Council.
SEPP 19 – Urban Bushland
Development consent is required before bushland, zoned Open Space 6 (1)
under the Lake Macquarie Local Environment Plan 2004, is disturbed. In
granting consent, Council must consider a set of listed conservation values
in making its decision.
SEPP 26 – Littoral Rainforest
Like SEPP 14, this policy requires an EIS to be carried out for certain activities
to be carried in designated littoral rainforest areas. A small area of land near
Green Point is currently listed under SEPP 26 - Littoral Rainforests.
LAKE MACQUARIE STREAMBANK & FORESHORE PLANTING GUIDE
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C O M M O N W E A LT H G O V E R N M E N T
Environment Protection and Biodiversity Conservation
Act 1999 (DEH)
The Environment Protection and Biodiversity Conservation Act
(EPBC) includes in its objectives:
promotion of the conservation of biodiversity through the
protection of native species and in particular prevent the
extinction, and promote the recovery, of threatened species.
provision for the protection of the environment, in particular
aspects of the environment that are matters of national
environmental significance. In the Lake Macquarie area this
includes nationally listed threatened species and migratory
species which utilise riparian and estuarine habitats.
As a result activities involving, for example, clearing native
vegetation, changing the natural flow of water, or controlling
weeds and other pests may be referred by Council, to the
Environment Minister, if the action is likely to have a significant
impact on matters protected under the EPBC Act. Matters of
national significance in Lake Macquarie include nationally listed
threatened species and migrating species which utilise riparian
and estuarine habitats.

18
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D E V E L O P I N G A R I PA R I A N
V E G E TAT I O N R E H A B I L I TAT I O N P L A N
Depending on the scale or level of degradation, it may be desirable to
develop a plan for rehabilitation of the vegetation along your watercourse or
shoreline. Most people will require specialist assistance and advice to
prepare such a plan with some sources listed under ‘Further Information’.
After obtaining permission from the land owner or manager or consulting
the relevant regulations, the following steps can be used as a guide:

1. Assess the condition of the area to be rehabilitated
The recovery potential of an area needs to be assessed in order to determine
if natural regeneration will occur or if the adoption of general Landcare
principles need to be applied. Using these principles less degraded areas are
rehabilitated first followed by more degraded areas.
Assess the existing vegetation - the extent and health of both native and
introduced species, the streambank/foreshore condition and the impacts
from adjacent land (see following guide).

2. Get to know the local catchment
Is the area to be rehabilitated in the lower, middle or upper catchment?
Identify the location of the watercourse in relation to other watercourses and
the lake. This exercise will provide information relating to activities which
may affect the rehabilitation, such as nearby construction or stream
regulation. You may wish to gather information about native species in the
area, this will help you to decide on the best species to plant. Information on
channel shape, soil types and stream flow may also be useful.

3. Choose the right approach
Ask the questions:
are there any native species on the rehabilitation site?
are there intact stands of riparian vegetation nearby?
is uncontrolled human access or stock grazing a problem?
what other activities are impacting on the site? For example wave action,
pedestrian access, recreation. These will need to be addressed if
rehabilitation is to be successful.
If the answer is ‘yes’ to the first two questions, the initial step will be to
protect the remnant vegetation. If human access or stock grazing are
LAKE MACQUARIE STREAMBANK & FORESHORE PLANTING GUIDE
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problems, the area may need to be fenced off before
rehabilitation.

4. Work from the water to the bank/shore
The stability of the riparian zone is an important issue to be
understood before beginning the rehabilitation. For example if
channel widening or foreshore loss continues, much of the
revegetation work may be lost.

5. Minimise disturbance during revegetation work
Riparian land is sensitive to erosion therefore careful planning
should precede site preparation and revegetation. Interim or
temporary stabilisation measures may be necessary to protect
plantings until the vegetation is established well enough to
stabilise the bank.

6. Weed Management
Weed management requires careful consideration due to the
potential effect on water quality and bank/shoreline stability. For
example, weeds (especially large plants) should not be removed
all at once. A progressive planting program should be used,
where weeds are gradually replaced by locally native species.

7. Maintenance
It is important that your plan for revegetation or rehabilitation
includes ongoing maintenance of the site. Newly established
plants will need watering and weeds will need to be managed.
All work on public land by the community should be
undertaken through the Landcare Resource Office to ensure
that participating individuals are covered by an OH&S
induction process and work undertaken is compliant with
Council’s policies and legislation.
The Lake Macquarie Landcare Resource Office
Ph: 4959 5080 is the best point of contact when intending to
undertake any revegetation or rehabilitation works.

20
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Is your creek or shoreline a healthy ecosystem?
A quick assessment guide
CONDITION

POOR

ASSESSMENT
There is little or no
vegetation or
vegetation consists
primarily of weeds
The banks or shore are
eroding
The bank and channel
are clear of rocks, logs
or other snags

OPTIONS
Streambank management:
Consider redirecting people or stock away from
the site and fencing it off to prevent entry
Weed removal, stabilisation and planting may
then be undertaken
Government or Landcare assistance for
repairing erosion and replanting banks may be
available
Foreshore management:
If there are some native trees present, natural
regeneration may be possible in desired areas
simply by ceasing to mow around existing
trees. Consider leaving small patches along the
foreshore where you do not mow so that the
native vegetation may regenerate
If there are no native trees to provide a seed
source for regeneration you may wish to plant
clumps of native vegetation, leaving gaps where
a view of the lake is desired. In these gaps, there
are many native low-growing plants that are
suitable (see species list).

SOME
DEGRADATION

Vegetation is sparse or
there is a limited
diversity and range of
growth forms
There are few or no
native seedlings or
young plants

By managing human impacts and other pressures
and controlling weeds, regeneration may occur
without any need for planting.
In areas of bare soil it may be desirable to
stabilise the bank or shoreline to prevent
erosion

Weeds are present
The banks or shore
have some bare patches

GOOD

Vegetation consists of
native trees, shrubs,
grasses, groundcovers
and vines

Control weeds as necessary
Manage stock or pedestrian access to creek to
prevent degradation

Many young plants are
present. Few or no
weeds exist
Banks are stable and no
erosion is occurring
There are occasional
rocks, logs and other
snags
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PLANTING GUIDELINES
Planting along watercourses and foreshore areas should attempt to
recreate the natural vegetation structure and species composition. It
is important to plant a variety of locally native species and a range
of plant types trees, shrubs and grasses, ensuring a diverse
vegetation community. It is also desirable that plants be grown from
locally collected native seed, as these are adapted to local
environmental conditions.
The species and type of plants used for revegetation, both foreshore
planting and streambank rehabilitation, will vary from site to site
depending on such factors as soils, topography, aspect, hydrology,
etc. The species guide will provide information about the plant
species and growth forms, as well as indicating the position on the
bank or shore, area of the catchment and conditions that each is
suited to.

Species and Growth Form
The species name, both common and botanical, will be listed as
well as the growth form of the plant, which may be tree, shrub,
grass or herb, and the height (in metres) that the plant is
expected to grow.

Position
In a natural stream or lake foreshore environment each plant
species is found in a particular zone. While these zones may
overlap to some extent, they can be identified by several broad
categories (Figure 2 & 3):

Streambank

Foreshore

Floodplain

Above the high tide mark

Top of bank

Upper tidal range

Bank slope

Within tidal range

Water’s edge
Native reeds, sedges and rushes naturally grow on the lower part
of the streambank, where they are subject to inundation. On the
bank slope, grasses, sedges and herbs are found, while near the
top of the bank there are small shrubs with an understorey of
22
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grassy species. Small trees grow just beyond the top of the bank and larger
trees grow several metres from the top of the bank, with an understorey of
shrubs and grasses. Medium to large trees should be planted well away from
the bank where there is less likelihood of instability in times of flood (Figure 2).
The recommended setback distance is at least three times the height of the
streambank face (ICMC 1994).

Figure 2: Cross-section of a watercourse with natural vegetation

There are two broad types of foreshore environments around Lake
Macquarie (Figure 3): low-lying areas where mangroves and saltmarsh
communities are found and steep, rocky areas where forest communities
grow. Zonation of plants occurs mainly with the former vegetation.
Mangroves grow within the tidal range, saltmarsh vegetation (consisting of
low-growing plants such as Sea Rush, Samphire, Sand Couch and other
herbaceous species listed in Table 2) grows from the upper tidal range to
above high tide. Stands of Swamp Oak grow above high tide and are
generally found on the landward side of saltmarsh vegetation as well as
along the foreshore with Mangroves.
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Figure 3: Cross-section of two general foreshore types with
natural vegetation.

C o n d i t i o n s To l e r a t e d
The conditions tolerated by plants will be influenced by different
site and soil factors. Details of the conditions each species can
tolerate will provide an indication as to whether a species is
suitable for a certain location. This is particularly important when
planting on foreshore areas, which are susceptible to saline
conditions. The conditions are described as follows:
saline water

brackish water

fresh water

frequency of inundation

level of moisture (e.g. marshy, moist)
For streambank species the area of the catchment (upper-lower)
that is suitable for the species is included, in the column headed
‘Comments’, in the planting guide. The lower catchment is the
area closest to the Lake and is generally flat and low lying. It will
be influenced by salty or brackish water and areas of
waterlogged soils. The upper catchment is furthest away from
the Lake and will generally be steeper and better drained. Soils
will generally be shallower and not as fertile. The middle
catchment falls between these two areas.
24
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COMMON STREAMBANK & FORESHORE SPECIES

Acacia longifolia

F

Acema smithii

S

Allocasuarina littoralis

S F

Angophora floribunda

S

Banksia integrifolia

F

Callicoma serratifolia

S

Carpobrotus glaucescens

F

Callistemon salignus

F

Casuarina glauca

S - Streambank

S F

F - Foreshore
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COMMON STREAMBANK & FORESHORE SPECIES

Commelina cyanea

S F

Cupaniopsis anacardioides

Corymbia maculata

S

Dysoxylum fraserianum S

F

Crinum pedunculatum

F

Elaeocarpus obovatus

S

Eucalyptus robusta

S

F

Elaeocarpus reticulatus

S

Eucalyptus resinifera

S - Streambank
26

S F

F - Foreshore
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COMMON STREAMBANK & FORESHORE SPECIES

Eucalyptus tereticornis

S F

Ficus coronata

S

Glochidion ferdinandi

S

Isolepis nodosa

F

Juncus krausii

F

Livistona australis

S

Lomandra longifolia

S

Melaleuca linariifolia

S

Melaleuca nodosa

S

S - Streambank

F - Foreshore
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COMMON STREAMBANK & FORESHORE SPECIES

Melaleuca quinquenervia S

Melaleuca styphelioides

S

Myoporum boninense

F

Sporobolus virginicus

F

Themeda australis

F

Tristaniopsis laurina

S

S - Streambank
28

Myoporum acuminatum

Tetragonia tetragonioides

Zoysia macrantha

F

F

F - Foreshore
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PLANTING METHODS
When planting native trees, shrubs and grasses:
Water plants the day before, and prior to, planting.
Dig a hole large enough for the plant to be easily placed in.
Remove the seedling from the pot carefully, and gently loosen any matted
roots at the base making sure to keep the main root ball undisturbed.
Place the seedling into the hole, ensuring that it is level, or slightly lower
than, ground level.
Replace the soil around the seedling and press the soil down to remove
air pockets.
Water and mulch the plant. A mulch mat, leaf litter or newspaper will
provide the plant with protection from weeds and help to maintain
moisture around the plant. Do not use mulch near the water’s edge where
it could be washed away.
Depending on the location, place a tree guard over the plant, held securely
by three stakes, to provide protection from rabbits and harsh weather
conditions

Drawings by Zoe Russell

Space plants according to the size they grow to. An approximate general
spacing is 1 plant per square metre. For grasses and herbs, a higher density
than this may be more appropriate, while for large trees, a lower density may
be used.
Successful planting of water plants is somewhat more difficult.
If planting in a location where there is moving water, it will be necessary to
provide additional protection to plants while they establish. Such protection
could be achieved through placing rocks around the plants, pegging natural
fibre matting onto the substrate and planting amongst this, or planting plants
that are well-established and form a large, dense mat. These methods are
suggestions only and some trial and error may be required
LAKE MACQUARIE STREAMBANK & FORESHORE PLANTING GUIDE
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Weeds
Numerous weeds occur within riparian zones in Lake Macquarie.
Many of these establish in disturbed and degraded areas, such
as four-wheel-drive tracks and disturbance from construction of
roads, sewer pipes and water pipes.
Weeds can be grouped into two categories: environmental and
noxious. An environmental weed is any plant that exists in an
area where it does not naturally occur. This includes species
from other countries and native species that are non-native to a
particular area. A noxious weed is a plant that has been declared
under the Noxious Weeds Act 1993 (NSW). This includes plants
that cause serious economic loss to agriculture or have a
detrimental affect on humans or the environment.

30
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F U R T H E R I N F O R M AT I O N
Advice on technical and regulatory matters
Lake Macquarie City Council for advice on local government regulations,
land ownership, planning instruments or noxious weeds. Ph: 4921 0333
Department of Infrastructure, Planning and Natural Resources (DIPNR) for
advice on the Water Management Act, the Native Vegetation Conservation Act,
soil conservation and erosion control techniques or works on Crown Land.
DIPNR can also provide groups with information, educational material,
technical advice and support. Ph: 4929 4346
NSW Agriculture for advice on noxious weeds and their control.
Ph: 4930 2444
NSW Fisheries for information on the Fisheries Management Act and
clearing of mangroves or seagrass. Ph: 4982 1232
NSW National Parks and Wildlife Service for advice on National Parks, State
Recreation Areas and threatened species. Ph: 4942 6311
NSW Rural Fire Service for ‘Planning for Bushfire Protection- A Guide for
Councils, Planners, Fire Authorities, Developers and Home Owners’ available
from their website

Community Programs
Envirofund (NHT)
Community groups and individuals can apply for Envirofund grants which
aim to empower local groups to develop solutions to environmental
problems to conserve biodiversity and promote sustainable resource use.
Grants can be approved for projects such as tree planting, fencing, weeding
and seed collection to target problems such as salinity, water quality,
protection of native vegetation and coastal erosion. Further information can
be obtained from the Regional Facilitator on 4337 1212 or at www.nht.gov.au.

Hunter-Central Rivers Catchment Management Authority
Funding opportunities for riparian projects are available through the CMA
investment strategy. The Hunter-Central Rivers Catchment Management
Authority can be contacted on 4930 1030.
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Landcare Resource Office (LRO)
The Landcare Resource Office, based at Fassifern, can provide
information and advice on weed identification and control,
obtaining, or propagating, native plants and joining, or forming,
a Landcare group. The LRO staff can offer advice on matching
plants to existing vegetation communities, techniques for
revegetation and erosion control. The LRO can be contacted on
4959 5080.

Waterwatch
Waterwatch is a schools and community water quality education
program involving assessments of water quality, aquatic insects
and riparian/aquatic vegetation. The Hunter-Central Rivers
Catchment Management Authority administers the Waterwatch
Program in Lake Macquarie. Waterwatch can be contacted on
4930 1030.

N a t i v e P l a n t Av a i l a b i l i t y
The availability of local native plants listed in this guide will be
limited and nurseries that specialise in local natives are
recommended. Trees In Newcastle is one such nursery, located
in Parry Street, Newcastle West.

Weeds
A valuable resource for identifying local weeds; Weeds of the
Hunter & Central Coast. CD Catalogue of Noxious and
Environmental Weeds of the Hunter and Central Coast. Compiled
by Ken Bunn (2004), Hunter and Central Coast Weed
Management Committee. Lower Hunter & Central Coast
Environmental Management Strategy.

32
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Websites
www.abng.gov.au Australian National Botanical Gardens
www.agric.nsw.gov.au Department of Primary Industries
www.dipnr.nsw.gov.au Department of Infrastructure, Planning & Natural
Resources
www.fisheries.nsw.gov.au Department of Primary Industries
www.hcr.cma.nsw.gov.au Hunter-Central Rivers Catchment Management
Authority
www.lakemac.com.au Links to Landcare through ‘Our City’
www.lands.nsw.gov.au Department of Lands
www.lhccrems.nsw.gov.au Links to Weeds CD ROM and riparian weeds
www.nht.gov.au Natural Heritage Trust
www.rfs.nsw.gov.au Rural Fire Service
www.weeds.org.au Site for weeds of national importance

Glossary
closed forest – a vegetation community that has a high degree of canopy
connection preventing much sunlight from reaching the forest floor
estuarine – related to an estuary; an inlet of the marine environment
open forest – a vegetation community that has little canopy connection,
allowing sunlight to reach the forest floor
riparian – relates to the generally denser strip of vegetation that exists along
rivers, streams and other natural waterways
vegetation community – an area of vegetation characterized by a variety of
plant species and types of species. A vegetation community is usually
dominated by particular plant associations – that is plants that are most
commonly found together in that type of environment/habitat
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Ta b l e 1 : L o c a l l y N a t i v e S p e c i e s S u i t a b l e f o r S t r e a m b a n k P l a n t i n g

GROUNDCOVERS

STREAMBANK SPECIES

AQUATIC

AQUATIC

Botanical name

Growth form

Alisma plantago-aquatica

Water Plantain

Erect, emergent herb to 1 m tall

Baumea articulata

Jointed Twig-rush

Sedge, 1-2 m tall

Cladium procerum

Leafy Twig-rush

Erect, leafy sedge 1-1.5 m high

Eleocharis sphacelata

Tall Spike-rush

Large rush to 2 m tall

Ludwigia peploides

Water Primrose

Herb with creeping or floating
vegetative stems, and erect
flowering stems to 50 cm tall

Ottelia ovalifolia

Swamp Lily

Submerged plant with
floating leaves

Triglochin procerum

Water Ribbons

Submerged, tufted herb

Adiantum aethiopicum

Common Maidenhair Fern

Delicate fern, 15-40 cm high

Blechnum indicum

Swamp Water Fern

Erect fern, 50-150 cm

Calochlaena dubia

False Bracken Fern

Soft fern to 1.5 m

Centella asiatica

Swamp Pennywort

Creeping herb

Commelina cyanea

Scurvyweed

Creeping herb

Doodia aspera

Rasp Fern

Small, erect fern with harsh
fronds, 20-40 cm high

Goodenia paniculata

Swamp Goodenia

Small, tufted herb to 30 cm

Hydrocotyle peduncularis

Pennywort

Creeping herb

Ranuculus inundatus

River Buttercup

Small herb

Native Violet

Creeping herb, forming carpets

Viola hederacea
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Conditions

Position

Fire
Retardant

Comments

Wet-damp

In water to water’s edge

Tubers are edible

Swamps

In water

Attractive plant with large,
drooping inflorescence

Edge of freshwater
swamps on the coast

In water

Wet, standing water

In water

Forms extensive colonies

Wet, ponds and creeks

In water

Yellow flower

Wet, ponds and
slow-moving water

In water

Attractive white flowers

Wet, permanent creeks

In water

Widespread and common;
small, green fruits are edible

Damp, shady places

Bank to floodplain

Occurs in dense colonies

Swampy ground near
the coast

Floodplain

Moist, shady conditions

Top of bank to floodplain

Marshy, clay or sandy soils

Top of bank to floodplain

Moist, shady

Top of bank to floodplain

Moist, shady

Bank to floodplain

Marshy conditions

Top of bank to floodplain

Sheltered, marshy

Top of bank to floodplain

Marshy, periodical
inundation

Water’s edge

Moist and shady

Bank slope to floodplain

Forms dense colonies
on sandy soils

Forms extensive colonies
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TREES

STREAMBANK SPECIES

LOW UNDERSTORY
AQUATIC

Botanical name
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Common name

Growth form

Bolboshoenus caldwellii

Club-rush

Erect sedge, 50-100 cm tall

Bolboshoenus fluviatilis

Marsh Club-rush

See above

Carex appressa

Tussock Sedge

Tussock to 1 m

Gahnia clarkei

Saw-sedge

Forms dense thickets to 2.5 m

Juncus usitatus

Tussock Rush

Forms dense clumps to 1 m

Lomandra longifolia

Spiny Mat-rush

Grass-like herb to 1 m

Schoenoplectus validus

River Club-rush

Forms dense stands to
1.5 m or more

Acmena smithii

Lillypilly

Shrub or tree

Allocasuarina littoralis

Black or She-Oak

Small tree, 3-6 m

Allocasuarina torulosa

Forest Oak

Tall tree to 20 m

Angophora floribunda

Rough barked apple

Small - medium tree

Backhousia myrtifolia

Grey Myrtle

Spreading shrub, 3-4 m

Callicoma serratifolia

Black Wattle

Large shrub usually 4-5 m

Callistemon salignus

Willow Bottlebrush

Shrub, 3-4 m

Casuarina glauca

Swamp Oak

Tree to 20 m

Dysoxylum fraserianum

Rosewood

Tree, 10-15m

Eleaocarpus obovatus

Hard Quandong

Tree, 10-15 m
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Conditions

Position

Fire
Retardant

Comments

Brackish water

Water’s edge

Freshwater

Water’s edge

Moist to waterlogged soils

Bank slope to floodplain

Damp and marshy sites

Bank slope to floodplain

Range of soils from moist
to swampy soils

Bank slope and
waters edge

Wide range of habitats

Bank slope to floodplain
(above high tide on
foreshores)

Freshwater

Water’s edge

Moist

Top of bank to floodplain

Upper catchment

Dry forest

Top of bank to floodplain

Throughout catchment
and secondary foreshore

Moist sheltered valleys

Top of bank to floodplain

Upper catchment

Moist valleys with deep
alluvial soils

Top of bank to floodplain

Upper western parts of the
catchment in valleys of
Watagan mountains

Sheltered gullies

Top of bank to floodplain

Upper catchment

Moist

Top of bank to floodplain

Upper catchment

Moist and swampy ground

Top of bank to floodplain

Lower catchment

Along boundary between
fresh and brackish waters

Top of bank to floodplain

Lower catchment. Fringing band
band of vegetation on lower
reaches of streams and creeks

Rainforest, bordering
forest, sandy soils

Lower catchment

Slow growing. Good street
landscaping plant but not in
areas of overhead lines or
underground pipes.

Littoral & gully rainforest

Top of bank to floodplain

White flowers and blue, oval
fruit. Good for areas of
seasonal inundation.

Flower/base of new
leaves are edible
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Botanical name

Common name

Growth form

Blueberry Ash

Tree, 4-10 m

Eucalyptus paniculata

Grey Ironbark

Tall tree, 20-30 m

Eucalyptus piperita

Sydney Peppermint

Tall tree, 10-15 m

Eucalyptus resinifera

Red Mahogany

Tree, 20-35 m

Eucalyptus robusta

Swamp Mahogany

Tree, 20-30 m

Eucalyptus saligna

Sydney Blue Gum

Tall tree, 30-50 m

Eucalyptus tereticornis

Forest Red Gum

Tall tree, 30-40 m

Ficus coronata

Sandpaper Fig

Small tree, 3-4 m

Glochidion ferdinandi

Cheese Tree

Shrub or tree usually 4-8 m

Livistona australis

Cabbage Tree Palm

Tall palm

Melaleuca linariifolia

Narrow-leaf Paperbark

Small tree to 8 m

Melaleuca nodosa

Node-fruited Paperbark

Shrub or small tree to 6 m

Melaleuca quinquenervia

Broad-leaved Paperbark

Tree, 8-12 m

Melaleuca styphelioides

Prickly-leaved Paperbark

Tree, 6-15 m

Myoporum acuminatum

Mangrove Boobialla

Tree, 4-6 m.

Syncarpia glomulifera

Turpentine

Tall tree to 40 m

Tristaniopsis laurina

Water Gum

Small, spreading tree 4-10 m

STREAMBANK SPECIES

TREES

AQUATIC

Eleaocarpus reticulatus
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Conditions

Position

Fire
Retardant

Comments

Littoral & gully rainforest.

Stony ridges to wet gullies

Masses of white flowers, blue,
round fruit. Moist schlerophyll
forest. Excellent landscaping
plant but not in areas of overhead
lines or underground pipes.

Open forest and dry ridge

Top of bank to floodplain

Moist valley slopes

Top of bank to floodplain

Often in association with
Syncarpia glomulifera and
Allocasuarina torulosa

Clay enriched sandy soils,
swamp forests, near water
Swampy ground, fresh
and brackish water

Sheltered valleys
and floodplain
Floodplain
(and steep foreshore land)

Often in association with
Eucalyptus robusta
Lower catchment. An important
winter nectar source

Moist

Top of bank

Upper catchment

Well drained soils and
alluviums, also moist slopes

Top of bank to floodplain

Throughout catchment. An
important winter nectar source

Moist

Top of bank to floodplain

Upper catchment

Moist

Top of bank to floodplain

Upper catchment

Rainforest gullies

Top of bank to floodplain

Marshy ground

Top of bank to floodplain

Lower catchment

Marshy ground

Top of bank to floodplain

Lower catchment

Marshes

Top of bank to floodplain

Lower catchment

Swampy ground, fresh
and brackish water

Top of bank to floodplain

Lower catchment

Sandy or alluvial soil, with
quick drainage, occasional
wet ‘feet’.

Estuarine conditions
bottom of catchment &
foreshore

Grows landward of
Avicennia marina with
Casuarina glauca

Moist sheltered slopes

Top of bank to floodplain

Upper catchment - often in
association with Eucalyptus
piperita & Allocasuarina torulosa.

Moist

Top of bank to floodplain

Upper catchment
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Ta b l e 2 : L o c a l l y N a t i v e S p e c i e s S u i t a b l e f o r F o r e s h o r e P l a n t i n g

LOW UNDERSTORY

FORESHORE SPECIES

GROUNDCOVERS

AQUATIC

Botanical name
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Common name

Growth form

Apium prostratum

Sea Celery

Scrambling herb

Bacopa monnieri

Bacopa

Small, creeping herb

Carpobrotus glaucescens

Pigface

Creeping herb

Commelina cyanea

Scurvyweed

Creeping herb

Lobelia alata

Lobelia

Small herb with white to
blue flowers

Samolus repens

Creeping Brookweed

Herb to 30 cm

Sarcocornia quinqueflora

Samphire

Small herb to 30 cm

Selliera radicans

Swamp Weed

Creeping herb, forming dense
carpets under Swamp Oak

Sesuvium portulacastrum

Sesuvium

Sprawling herb

Sporobolus virginicus

Sand Couch

Creeping, perennial grass

Suaeda australis

Austral Seablite

Spreading herb to 40 cm

Tetragonia tetragonioides

New Zealand Spinach

Robust, leafy, sprawling herb

Zoysia macrantha

Coast Couch

Creeping, perennial grass

Acacia longifolia

Sydney Golden Wattle

Shrub, 3-4 m high

Baumea juncea

Bare Twig-rush

Slender, erect sedge to 1 m

Bolboschoenus caldwelli

Club-rush

Erect sedge, 50-100 cm tall

Crinum pedunculatum

Swamp Lily

Cyperus laevigatus

Shinning Sedge

Perennial herb with thick leaves
to 2m long & large white flowers
Erect sedge, 40-60 cm tall

Isolepis nodosa

Knobby Club-rush

Erect sedge, forming clumps
to 70 cm

Juncus krausii

Sea Rush

Forms dense clumps, 1-2 m high

Myoporum boninense

Boobialla

Scrambling shrub, 50-150 cm high

Themeda australis

Kangaroo Grass

Tufted grass to 1 m high

Triglochin striata

Streaked Arrow-grass

Small, erect, grass-like herb
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Conditions

Position

Fire
Retardant

Comments

Saline, infrequent inundation

Above high tide

Superior substitute for parsley

Marshy, brackish

Within tidal range

Saline

Above high tide

Moist, shady, saline - fresh

Above high tide

Marshy, brackish

Above high tide

Saline, infrequent inundation

Above high tide

Saline, frequent inundation

Upper tidal range

Marshy, brackish

Above high tide

Saline

Above high tide

Saline

From upper tidal range
to above high tide

Saline, frequent inundation

Upper tidal range

Edible

Moist, saline

Above high tide

Leaves edible, preferably cooked

Saline-brackish

Above high tide

Steep foreshore land

Above high tide

Slightly saline

Above high tide

Brackish

Within tidal range

Marshy, brackish

Above high tide

Saline

Within tidal range

Moist, saline - brackish

Above high tide

Saline water

Above high tide

Saline

Above high tide

Steep foreshore land

Above high tide

Brackish, with strong flow

Within tidal range

Succulent leaves and
pink, daisy-like flowers

Sharply angular stems, flowers
white to sky blue

Edible

Thick, glossy leaves and
pink, star-shaped flowers

Golden yellow flowers

Crushed leaves rubbed on skin
are antidote to marine stings

Spikelets form dense globular
clusters near top of stem
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Botanical name

Common name

Allocasuarina littoralis

Black or Coastal She-Oak

Allocasuarina torulosa

Forest Oak

Growth form
Small tree, 3-6 m

Tall tree to 20 m

Avicennia marina

Grey Mangrove

Small tree, 2-5 m

Banksia integrifolia

Coastal Banksia

Shrub or tree, 6-16 m high

Casuarina glauca

Swamp Oak

Tree to 12 m

Cupaniopsis anacardioides

Tuckeroo

Small to medium tree, 3-10 m tall

Corymbia maculata

Spotted Gum

Tree to 30 m high

Dysoxylum fraserianum

Rosewood

Tree, 10-15m

Eleaocarpus obovatus

Hard Quandong

Tree, 10-15 m

Eucalyptus piperita

Sydney Peppermint

Tall tree, 10-15 m

Eucalyptus paniculata

Grey Ironbark

Tall tree, 20-30 m
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Conditions

Position

Fire
Retardant

Comments

Dry forest

Top of bank to floodplain

Throughout catchment
and secondary foreshore

Moist sheltered valleys

Well above high tide mark

Upper catchment in association
with Corymbia maculata and
Eucalyptus paniculata

Saline water

Within tidal range

Fruit fall in December and are
dispersed by the tide

Saline

Above high tide

Underside of leaves is white

Along boundary between
fresh and brackish waters

Above high tide. Fringing
vegetation around the Lake and
wetlands. Leaves are reduced to
rows of small teeth on
branchlets

Saline, from coastal
headlands to littoral
rainforest

Above high tide

Steep foreshore land

Above high tide

In association with Eucalyptus
paniculata and Allocasuarina
torulosa

Rainforest, bordering
forest, sandy soils

Lower catchment

Slow growing. Good street
landscaping plant but not in
areas of overhead lines or
underground pipes.

Littoral & gully rainforest

Top of bank to floodplain

White flowers and blue, oval
fruit. Good for areas of
seasonal inundation.

Moist valley slopes

Above high tide mark

Upper catchment

Open forest and dry ridge

Above high tide mark

In association with Corymbia
maculata and Allocasuarina
torulosa
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Common name

Growth form

Eucalyptus resinifera

Red Mahogany

Tree, 20-35 m

Eucalyptus tereticornis

Forest Red Gum

Tall tree, 30-40 m

Myoporum acuminatum

Mangrove Boobialla

Tree, 4-6 m.

FORESHORE SPECIES

TREES

AQUATIC

Botanical name

44

LAKE MACQUARIE STREAMBANK & FORESHORE PLANTING GUIDE

Conditions

Position

Fire
Retardant

Comments

Clay enriched sandy soils,
swamp forests, near water

Sheltered valleys
and floodplain

Often in association with
Eucalyptus robusta

Well drained soils and
alluviums; also moist slopes

Top of bank to floodplain

Secondary foreshore areas
with Angophora floribunda,
Melaleuca stypheliodes or
behind Casuarina glauca.
Along with Eucalyptus
robusta, an important winter
nectar source.

Sandy or alluvial soil, with
quick drainage, occasional
wet ‘feet’.

Estuarine conditions
bottom of catchment &
foreshore

Grows landward of
Avicennia marina with
Casuarina glauca
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APPENDICES
Appendix 1: Process for undertaking projects with the Lake
Macquarie Landcare Resource Office
1. Expression of Interest Form received
The Landcare group submits an Expression of Interest Form to the Landcare
Resource Office to undertake bush regeneration activities or secure
resources such as plants, mulch, Green Team assistance or contractors.
2. Is a Site Assessment required?
A Site Assessment is undertaken if one has not already been completed. The
Landcare site classifications are utilised to determine and prioritise works.
Consultation is made with the Heritage Officer of Lake Macquarie City
Council, the local Aboriginal Land Council, and service providers such as
Hunter Water Corporation, Energy Australia, etc.
3 Site inspection with Landcare group
The Landcare group is contacted for a site visit to formulate an Agreed Action
Plan which will guide the group’s proposed work.
4. Assess proposed activities and evaluate resources
Resources are discussed to determine if the resources requested are
adequate and appropriate.
5. Draft Action Plan distributed
The group receives a draft Action Plan to discuss and assess whether the
work to be carried out is the same as originally submitted. If uncertainty
exists another site visit or clarification is obtained.
6. Signed Agreed Action Plan delivered to group
The group receives a signed copy of the Agreed Action Plan, containing
Council permission to undertake the outlined works.
7. Contractor engaged if required
If contractors are required they will receive a work order and a copy of the
Agreed Action Plan including a shaded map.
8. The contractor contacts the group to arrange times etc.
The contractor reports on completed works.
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9. Group undertaking work
For the group undertaking work in the Agreed Action Plan,
relevant Occupational Health & Safety and best practice
techniques are to be followed as per Work Method Statements.
10. Completion of Job
At the completion of the job a progress report (Contractors) or
Annual Monitoring and Evaluation form (Landcare group) is
submitted to the Landcare Resource Office
11. Action Plan updated
The Action Plan is updated to reflect completed work and assist
in ongoing monitoring.

Definitions
Action Plan- A series of actions determined by best practice
methodologies in consultation with the group to achieve the
desired project outcomes. The Agreed Action Plan provides the
formal permission of Council to undertake the site work.
Bushland- Bushland supports a variety of habitats, assists in
maintaining biodiversity, water and air quality. It provides
aesthetic relief from urban areas and forms recreational
opportunities within the community. In doing so it is an
important component of community well being, as well as
adding value to other land in the City.
Bush Regeneration- Strategic removal of weed species and
replacement with native vegetation either through natural
regeneration or revegetation when resilience is poor.
Expression of Interest- An application form which the Landcare
group submits to the Landcare Resource Office to request
assistance on their site.
Green Team- A group of Landcare volunteers, supervised by a
qualified Bush Regenerator, coordinated by the Landcare
Resource Office to support onground activities of Landcare
groups at various locations around the city.
Resilience- The capacity of the site to restore itself to a native
plant community following weed removal or disturbance such as
fire, storm or forest mulching.
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Site Assessment- An assessment undertaken through the Landcare Resource
Office and the Landcare group to determine the threats, values, and species
composition of the site.
Volunteer- A Landcare volunteer is a member of the community who wishes
to volunteer his/her services on a non-payment basis. Volunteers may carry
out environmental restoration projects, community education projects on
public, or private, land and/or assist in the running of the Landcare Resource
Office.
Working Bee- A community activity or field day held for a specific purpose
to facilitate the Action Plan process.

Landcare Site Classifications
a) Bushland that is mostly undisturbed with a good mix of tree ages, with
natural regeneration occurring on site, where the understorey is
comprised of native grasses and herbs or native shrubs, and which
contains a range of habitats for native fauna (such as logs, shrubs, tree
hollows and leaf litter, or
b) Moderately disturbed bushland with some regeneration of trees and
shrubs, where there may be a regrowth area with trees of even age, where
native shrubs and grasses are present in the understorey even though
there may be some weed invasion, or
c) Highly disturbed bushland where the native understorey has been
removed, where there may be significant weed invasion and where dead
and dying trees are present, where there is no natural regeneration of
trees or shrubs, but where the land is still capable of being rehabilitated.
d) The other category will include parks, sportsgrounds, native gardens,
stormwater quality improvement device (SQID) sites, some school
grounds and extremely degraded sites e.g Wyee Tyre Dump.

Landcare Resource Office
Council facility located at 84 Macquarie Road Fassifern
Ph: 4959 5080. Volunteers and LMCC Landcare support staff coordinate
the activities of Landcare in Lake Macquarie from here.
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P R O C E S S F O R U N D E R TA K I N G P R O J E C T S W I T H T H E
LAKE MACQUARIE LANDCARE RESOURCE OFFICE
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All colour images reproduced courtesy of NSW CPR - Coastal Plant
Regeneration (2003) with the exception of:

Angophora floribunda - Terry Tame
Callicoma serratifolia - M. Fagg © Australian National Botanic Gardens
Dysoxylum fraserianum - M. Fagg © Australian National Botanic Gardens
Elaeocarpus obovatus - Terry Tame
Elaeocarpus reticulatus - M. Fagg © Australian National Botanic Gardens
Eucalyptus resinifera - © Australian National Botanic Gardens
Livistona australis - Terry Tame
Melaleuca linariifolia - C. Green © Australian National Botanic Gardens
Melaleuca nodosa - D. Greig © Australian National Botanic Gardens
Melaleuca quinquenervia - D. Greig © Australian National Botanic Gardens
Melaleuca styphelioides - D. Greig © Australian National Botanic Gardens
Myoporum acuminatum - M. Fagg © Australian National Botanic Gardens
Tristaniopsis laurina - D. Greig © Australian National Botanic Gardens
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NOTES
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