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Intreduction

Tara Downs Landcare Group has a commitment to regenerate the area of land between
Tara Downs Estate, Lennox Palms Estate and Skennars Head Road which is public land
under Ballina Shire Council's control and management . The area mentioned in this pro-

posal has an incredibly diverse range of flora and fauna habitats making it unique in the
local area.

Many of the areas mentioned in this proposal have been severly damaged and changed
by intervetion of humans, both by development (removal of top soil) and by urban pres-
sures (introduction of weeds and sedimentation of watercourses and wetlands)

- The Landcare group has a keen group of volunteers (up to 30 people on some days)
who meet monthly for weeding and clearing. '

This management plan is submitted for approval so that the efforts of this group can
proceed in an agreed direction. It also indicates the type and amount of support from
council that would greatly assist in rehabilatating the area. This plan alos outlines the
history of the area, trhe existing flora and fauna of the site, the managemnet issugs which
require resolution and proposed actrion to resolve the problems mentioned.

The Landcare Group has undertaken a ot of work to inform the community of its activi-
ties and of the value this area could have once rehabilitated. This includes a number of
media releases prior to weeding days, a display at the Lennox Head Street Fair and distri-
bution on a pamphlet (Appendix 1} in the Lennox Head & Ballina areas. .






iocation

Tara Downs is located approximately 3km. south of the town of Lennox Head, on the north east coast
of New South Wales (Figure One). it lies approximately tkm west of Bouiders Beach, on the north-
eastern side of the intersection of North Creek Road and Skennar's Head Road (Figure two).
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Natural Resources an

Physical Characteristics

Tara Downs is an area of land approximately 8ha. in size. It is located on the far north coast of NSW
within Tkm of the ocean, and thus is subject 1o the environmental parameters faced in littoral regions.

Tara Downs has a relatively low and flat topography, with elevations ranging from 1-25m. above sea
level with much of the site having an elevation of less than 4m.

The nature of this topography essentially divides the site into two broad regions:

1) The gentle slopes with rocky soils in the northern quarter of the site, and

2) The regularly waterlogged soils of the southern section of the site

Soiis

The soils encountered at Tara Downs consist of red/brown clay loams of a kraznosemic nature. These
soils are derived from basalt, and on the site they range from being shallow and skeletal with bouiders
and pebbles on the surface and underground, to fine soils and peats with high levels of organic matter.

All of these soils are derived from the local geology of the area. This geology is quite unique; as Tara
Downs (and the Lennox Mead area), is one of only four areas where the flow of basalt from the Mount
Warning caldera reached the coast. The other areas where this accurred are found at Tyagarah, Kingscliff,
and Burleigh Heads.

It is also important to note that studies carried out by Alex Jay (1988), in his species recovery plan for
Fontainea oraria, identified the fact that local soils had a relatively high content of salts. This high soii
salinity is due to the deposition of salt particles in dew, and from coastal breezes which face little or no
obstacles in their 1km journey from the sea to Tara Downs.

Climatic Conditions

The north coast of N.S.W. is characterised by a humid sub-tropical climate, with an average annual
rainfail 1,400mm. (Water Conservation and lrrigation Commission, 1968). This means that the area
experiences hot humid summers, and warm frost-free winters, with an average four month dry period
occurring in the late winter-autumn. Extended dry spells can occur, as can cyclonic gaies and accompa-

nying flood rains(N.P.W.S., 1990). These events pose a threat to the survival and stability of the vegeta-
tion located at Tara Downs.

Vegetation

Tara Downs is a significant site for littoral rainforest, as it is located nearby the largest remnant (13ha)
of coastai sub-tropical rainforest on basalt in N.S.W.. This remnant and others nearby (protected under
S.E.P.P. 26), are unique in that they contain the only known specimens (10 mature trees) of Coastal
Fontainea, Fontainea oraria, in Australia. This species is listed as 2E - Endangered, and thus it is vital to
ensure the survival of this species (N.P.W.S., 1990). : L

Other rare plants are located within these forests, including the Rough-shelled bush nut (Macadamia
tetraphylla), Arrowhead vine (Tinospora tinosporoides), and Silky cucumber ( Trichosanthes subveluntina)
as well as several species at or near their southern limit of distribution (N.PW.S., 1990) Thus, the Tara
Downs site could be used as an extension of these remnant forests, ensuring that populations of these
species are maintained in the future. Another significant vcegetative factor at Tara Downs, is that the
southern portion of the reserve is protected under S.E.P.P. 14-Coastal Wetlands.

Reviews of past studies carried out at Tara Downs (for example, by Andrew Muray, 1993), and field-
‘work carried out from June to November 1994 by Frederick Myers, revealed that the area contains
vegetation communities encompassing a total of 111 species, 81 natives and 30 exotics (appendix 2)
Both of these studies consisted only of visual observations, making more comprehensive studies an
interesting and worthwhile subject for future research.






Vegetation {cont)

Although the vegetation communities at Tara Downs are heavily infested by weeds, they still encom-
pass a broad range of vegetation types. The vegetation types encountered include: .

* Rainforest regrowth that partly conforms to Mc Donald et al’s (1984) classification as mid high closed
simple microphyll Guioa regrowth vine forest (N.PW.S., 1990).

* Reed wetlands :

+ An original stand of Bangalow Paims

» Melaleuca and Casuarina regrowth

« Native grasses and ferns

» Weed dominated areas - Kikuyu and Lantana.

The fact that there are at least 30 weed species established on this site (with some having a highly
competitive nature), ensures that competition by these weeds will pose a threat to the continuing viabil-
ity of the native vegetation communities.

Fauna

It was established by the literature review for this project that there was a general lack of information
concerning the native fauna that inhabits the Tara Downs site. Further information was not compiled on
this aspect as these studies on Tara Downs focused on the vegetation of the area. However, several
native species were observed to frequent the area during the field surveys.

The species encountered were mainly birds, with species including sea eagles, kites, magpies, egrets,
sacred ibis, and butcher birds. A bird species list is being compiled for the site.

Due to the focation of Tara Downs near an urban sub-division and adjoining grazing land , it is reason-
able to expect that feral and domesticated animals would frequent the area.

Existing Use and Management

The two L.E.P. zonings that cover Tara Downs are:

* 6(a) Public Open Space (community use); and,

* 7(a) Environmental Protection (regional wetlands)

These zonings are legislated under the Ballina Shire Council Local Environment Plan (1987), and will
influence the various uses and management of the area. o '

Under the zonings of the Ballina L.E.P., the only management of natural resources necessary at Tara
Downs are those defined by the 7(a) zoning encompasses the sand of Bangalow Palms and surround-
ing Typha dominated wetland. This area is also protected by the Department of Planning under S.E.P.P,
14. The primary management objectives of this zoning are:

* To protect and conserve significant wetlands, and;

* Prohibit development which could destroy or damage a wetland ecosystem:.

Itis evident however, that the management of the 7(a) area is not very effective, as the area is heavily
infested with weeds, the south-eastern canopy of Bangalow Paims is badly degraded (probably due to
lack of buffering windbreak), and influx of silt laden run off from the surrounding urban catchment. -

The northerly 8(a) area (Public open space), has received no managerment over the past few years
since grazing has ceased. This has resuited in the area becoming infested with exotics and losing any
aesthetic appeal that it may once have possessed.

The lack of management concerning the natural resources at this site has prompted the formation of
the Tara Downs Landcare Group, and the initiation of this management pian in the hope that a rehabili-
tation program can improve past degradation and lack of management.






Somnirol of exotics

The present aims of management are concerned with the rehabilitation and revegetation of Tara Downs,
vith the control of exotic species being seen as one of the major issues facing management. The
nvasive capabilities of exotic weeds are seen throughout Tara Downs, with extensive growth of weeds
in virtually every portion of the site. Exotics will need to be controlled or eradicated if the integrity of the
ite's vegetation is to be maintained or resorted.

There are at least 30 different weeds species present at Tara Downs (appendix two), with a number
‘hat will cause particular concern to the rehabilitation works planned for the area. Species which are of
articular concern include Camphor Laurel (cinnamomun camphora), Coral tree (Erythrina Sykesil),
-antana (Lantana camara) small ieaved privet (Ligustrum sinense), Kikuyu (Pennisetum clandestinum)
“nd Wandering Jew (Tradescantia aibiflorum).

itis also probable that exoctic animals frequent the Tara Downs site, including feral cats, domestic rats
and mice. These animals may pose a threat to native fauna in the area, but their removat is not a viable
“roposition due to the lack of local information concerning the effects of these animals, and the exten-
ive trapping program that would be necessary to control them. It is also important to note that sur-
ounding urban developments will always provide a source of exotic fauna that can access the remnant.

Weed control mechanism are described in detail in Appendix 3. Specific weed control targets are
sted in the management'plan.

The future use of Tara Downs as an area for the appreciation of nature will largely depend upon efforts
) protect and rehabilitate existing vegetation, and a program of reaffforestation aimed at returning the
Jea to a near natural condition. Any reafforestation program implemented on this site will need to
llosely examine the species selection and the layout of plantings.

The reaiforestation of the site will require that the Landcare Group has a good knowledge of the
Wynamics of rainforest and succession. As well as this, reafforestation works wiil focus on windbreak
lesign, especially to protect the degenerating south eastern boundary of the Bangalow palm stand.

This site many also prove beneficial for the trialling of ex-situ plantings of the rare rainforest tree
‘ontainea oraria. This species is found in the nearby S.E.P.P. 26 forests and is currently being propa-
'ated by the Rare Plants Division of the NSW NPWS (pers. comm. Craig Copeland, 1994). Further

udies will be required to assess the viability of plantings at Tara Downs, as current knowledge sug-

lests that this species is restricted to elevations above 50m. (N.PWS., 1990).

LCess

The continued interest in the rehabilitation and revegetation of Tara Downs will be served well if public
>cess to the site is improved. At the present time there is no provision for public access, with a general
ck of walking tracks, parking areas, recreational facilities, and information on the area. Anyone who
tishes to visit the site presently has to contend with vigorous weed growth and inundatred soils, making
a rather undesirabie place to visit. _ - ' '
To.counter this situation it is proposed that future management incorporates plans for tracks through
1e remnant (possibly raised in parts), parking and picnic facilities, and visitor displays to convey infor-
~ation on the site. ‘ ' : '

levelopment

The urbanisation of North Creek area has already placed vast pressures on Tara Downs, and it does
Jtappear iikely to cease. currentiy a new sub division (Lennox Palms) is being built on the eastern side
f the remnant, and Ballina Shire Council is considering re zoning the land between the two locations

urrently zoned 1(d)) to allow for urbanisation. In conjunction with this, growth in populations and

Jrism are booming on the north coast.

This scenario may be either beneficial or detrimental to Tara Downs. increases in populations and in

Jan area may cause increased runoff, visitation, vegetation, theft and vandalism, invasion of weeds

d feral animais. Conversely, it may lead to increased public interest and appreciation of the area and

turn, increased community involvement in its rehabilitation and On-going maintenance.
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1agement Actions

Thns Zoneis located in the north-western corner of the public reserve , and is easily accessed from the
Tara Downs Estate, across open paddocks. This area has an elevation above sea level ranging from 8-

25m., and is intersected by a drainage line that enters from the north western side of the zone. This
drainage line is badly infested by weeds.

The soils of this zone consist of re/brown kraznosems, which are generally shallow and skeletal. The
nature of these soils is directly related to the large amounts of rock found in the area- both surface and
sub-surface. These sails are quite firm.

The vegetation of Zone One is dominated by Kikuyu grass, which is currenily smothering any native
regeneration. In some areas, closer to the rainforest or Bangalow Palm Forest other species dominate.
These include Camphor laurel, Tobacco bush and groundsel bush.

Werk proposed

progresivly clear area of weeds and kikuyu

mulch and plant with species from appendix 4 red soil sites and from the Tara Downs species list
contol (re-direct) stormwater flow by digging of trench

build a bridge over drainage trench

create walking track

Year One

dig drainage ditch

slash access track and areas to be muiched & planted (see figure 5 - Year 1)
poison kikuyu grass where plantings & mulching are to take place

plant & mulch and maintain

Resources Required '
machine to dig drainage ditch, mulch plants, slasher, henc:de fertiliser

Year 2

poison kikuyu grass where plantings & muiching are to take place (see figure 5 - Year 2)
plant & mulch and maintain

build bridge over drainage ditch
Resources Required
materials for bridge, mulch, plants, slasher, herbicide, fertiliser

Year 3

poison kikuyu grass where plantings & muichmg are to take place (see figure 5 - Year 3)
plant & mulch and maintain

Resources Required *

mulch, plants, siasher, herbicide, fertiliser
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Thls zZone is sntuated to the south of Zone one, on the western side of the reserve (see figure 3). This
site is easily recognised by the fact that all of the topsoil is missing. Zone Two is generally flat (4m above
sea level), aithough slopes do occur on the northerly and western sides. These slopes are showing

problems of erosion due to the past removal of vegetation and topsoil for the construction of the neigh-
bouring subdivision.

The fact that this area lacks topsoil is seen as the determining factor of the vegetation that occurs in
this zone. This vegetation consists of a general lack of weed species, the limited presence of kikuyu and
other grasses and some native tree species. Because of the lack of topsil or larger amount of muich and
fertiliser will bne required than for Zone 1.

Work proposed

clear area of any weeds

direct stormwater drainage with continuing drainage ditch from Zone 1
plant.and muich as per appendix 4(red soil species)

Year Gne
dig drainage ditch

poison weeds & kikuyu grass where plantings & muilching are to take place (Figure 5 Year 1)
plant & mulch and maintain

Resources Required
machine to dig drainage ditch, muich, plants, herbicide, fertiliser

Year 2

piant & mulch and maintain
Resources Required
mulch, plants, herbicide, fertiliser

Year 3

plant & mulch and maintain
Resources Required
mulch, plants,herbicide, fertiliser
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ThIS zoneis located in the south-eastern section of Tara Downs and is dominated by Bangalow Palms.
This zone is very low-lying, with elevations of around 1m., and is thus characterised by saturated scils
ind periods of regular inundation. Due to this frequent'inundation by runoif from surrounding slopes, the
soils of this area are characterised by high levels of organic matter, and the sheen of humic acids is
“learly visible on surface waters.

Zone three is bordered by melaleuca in the far south west corner and reed wetlands on |ts southern
and eastern sides. It is relevant to note that bordering farmiand on the southern side of the Paper Road
s likely to be a constant source of weed seed due to the high levels of weed infestations present.

Another factor relating to the surrounding vegetation, is that the lack of canopy species to the south
and east of Zone three appear to make the area vulnerable to the drying and destructive winds, that
nostly originate from the south east.

As stated before, the dominate canopy vegetation of this zone consists of a stand of Bangalow paims.
this canopy dominance is reduced on the edges of the zone (excepting the southern edge), with an
icotonal gradation of species including Banaglow palms Melaleucas, species of Fig and Lilly pilly. This
adge zone also contained native vine species such as Wonga vine, and a proliferation of exotic species.
These exotics include Camphor laurel, L.antana, tobacco Bush, grasses and Umbrella trees. Isolated
imbrella trees and other exotics were also observed within the Bangalow. stand.

The understorey of this zone was dominated by native grasses and ferns, with exotic weeds and reed
-vetlands dominating the edges. the only significant regeneration of Bangalow paims observed was on
he northern edge of the stand, in fairly dry conditions, underneath a canopy of Palms and Ficus spe-
cies. The general lack of Bangalow palm regrowth is probably due to the dense groundcover over most
f the site resuiting from water entereing the site with a high sediment level, gradualiy filling in the area.
n addition drainage through the site appears to be restricted by blocked cuiverts undemeath Old Skennars
Head Rd
Work proposed
erect sign along Skennars Head Road to inform public of the project
clear drain under road to clear paim forest of excess water
slash road area approx 4m wide
plant fast growing wet area species to create windbreak for palm forest
wlant Bangalow Palm seedlings
‘acilitate research into existing problems within palm forest

Year Omne

supply and erect sign

slash road

plant windbreak trees

clear drain

Resources Required

siasher, mulch, plants, equipment to clear drain, researcher, sign, herbicide

Year 2

plant & muich and maintain

any actions suggested by researcher
Resources Required

mulch, plants, herbicide

Year 3
plant & mulch and maintain
Resources.Required

was sl mlAambs vl i A el
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This site is located in the north eastern region of Tara Downs, and is characterised by undulating 1and
of elevations ranging from 6m to 15m., with the hills to the north of it eventually reaching heights in
excess of 50m. The soils of this zone are similar to those of Zone One, being red/brown kraznosems,
with abundant rock fragments. From initial investigations, it would appear that the soils of this site are
even shallower than Zone One. this, and the fact that the area contained many more, and larger, sur-
face boulders than other sites, may indicate that this zone was not subject to as much human aiteration:
the only constructed features present being boundary fencelines.

The major drainage line located at Tara Downs snakes along the western side of this zone before
curving to the east, through the middle of the area, and out into the wetlands. This creek ranges in depth
from 20-60cm, provides a source of invasion for weed growth.

The native vegetation of zone four consists of littoral rainforest regrowth which conforms to McDonald
et al's (1984) classification as mid high closed simple Guioa regrowth vine forest, with edge species
consisting of Soft Corkwood, Broak leaved paperbark, and Tuckeroo. Other native species of interast in
this zone were the Bangalow palms along the creek, two large Moreton bay figs, and the presence of
the Rough shelled bush nut near the northern boundary. A preliminary species list of this site is provided
in appendix 3.

The native understorey of this zone was heavily degraded by the dominance of ‘exotic groundcovers
such as Asparagus fern, Lantana and Wandering jew. The depth of the Wandering Jew in the remnant
regrowth reached over 60cm. The native groundcovers observed in this areas included Cungevaoi lily
(allocasia brisbanensis), Native ginger (Alpinea caerulea), Forest grass (echinopogon caespitosus),
Knotweed (persicaria strigosum) and the Native violet (Viola hederacea). The native Smilax vine (Smilax
australis) was also observed to be common to this area. _

The presence of exotics was not restricted to groundovers, with Mmany canopy weeds being present.
These species were mainly located along the edges of the rainforest regrowth, and along the creek line,
although there were some within the remnant itself. They were observed to be well established and
aclively invading into new areas. The main Species of weed encountered in this zone included Camphor
laurel, small leaved privet, Coral tree, Lantana and Tobacco bush.

Work proposed
clear area of weeds, including coral trees, camphor laurels and lantana
Jlant suitable species to regenerate rainforest

nulch new palntings and selected areas to eliminate weed regrowth
slash weed growth surrounding the forest

e do it £D 0 18 &
Year One
slear weeds & trees

piant and mulch =~

Resources Required

chainsaw, muich, plants, truck to remove coral iree waste. herbicide:

fear 2

slash surrounding weeds

Hant & muich and maintain
Resources Required
nulch, plants, slasher, herbicide

fear 3

Mant & mulch and maintain
tesources Required
nuich, plants,
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Is located on the south eastern side of Tara Downs and is protected by a SEPP14 coastal wetland
zoning. This zone covers approximately one-third of the site, and is characterised by the saturated soiis
and the regular inundations of a wetland environment. Field surveys conducted in this area established
that the soils were high in organic matter (of similar consistency to peat) and were quite boggy.

The topsoil from a 5000sqm area has been completely removed within the northern paryt ostensibiy to
create a playing feild. The area is now floodprone and the lack of drainage precludes any uses. The
vegetation consists prodominatley of frogmouth and mosses as well as casuarina & melaleuca regrowth.

A large amount of soil has been excavated for within this area which has resulted in innundation with
water.

Work proposed
facilitate research into feasibility of artificial water body

Year One

facilitate research
Resources Required
reasearcher, engineers etc

Year 2

work as suggested by research
Resources Required
unknown

Year 3

work as suggested by research
Rescurces Required
unknown
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The Pro ject Some facts about the area

The aim of this profject is to rehabilitate the area ; .
known as Tara Downs on the southern side of « The area contains a Big Scrub * This remnant contains one of the rarest
Lennox Head (see map below). Rainforest remnant rainforest plants in Ausiralia Fonlanea

oraria - ning of only 10 mature plants left
are found in the area.

In the medium term we envisage an area of

rainforest with walking paths, picnic areas and * The area contains a variety of

information signs for use by schools, interest vegelation communities including a . There i ) o
groups and the general public. Bangalow Palm Forest, a wetland h en mu..m a spring fed a creek which in
We believe that in the long term this site has th and is adjacent to the largest Big QM&.MM contained many freshwater

i i erm this site has the : . .
potential to become a unique atiraction of Mo,mcw_\ Rainforest remnant in coastal
significant ecological and recreational value to s R e The ar : . _ :
the local area, possibly as a Botanical Gardens. . ea contains at least 63 native

species

|—|—J® W-—Um o HEADLANDS AREAS SHOWN ARE APPROXIMATES ONLY
The area to be restored is zoned : 3 ESTATE , o
either "public open space" or il o Y
“environmental protection” - e S K —

Funding s e SKENNARS HEAD RD
Our group can apply for a ey ol . .
Government grants to help
cover the cost of trees,
equipment hire etc. Before this
occurs it is neccessary for us
to get the project underway
with volunteer workers in order
to -1. Prove we are serious
about the project & 2. To get
an idea of how much time,
effort & materials are required
to complete the project.

There are grants available
where the Goverment
matches our donations of time
& money so it is imperative
that we do as much as we
can.
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These techniques encompass removal of weeds through physical means, and the use of
machinery such as chainsaws and tractors. Such techniques include:

* Actually pulling the wesds out by hand - used on soft weeds and seedlings, annuals
and tufted grasses.

* Using a knife or troWel - for removal of weeds with underground reproductive
parts (Figures two and three).

* Application of weed mats and mulches to smother groundcovers such as Wandering
Jew,

* Use of controlted burning to eliminate extensive areas of grass.

* En'couragi_ngj fungal attack through ring-barking (below ground), mulching and
tying with black plastic - used on canopy weeds such as Camphor laurel. '

* Using secatuers, brush hooks, and other machinery such as tractors for lopping,
bulldozing, slashing, and the removal of debris.

S. Phillips (1991), states that; "As the canopy plants usually determine the nature
of the total plant community, priority should always be given to removing canopy
weeds and the creation of a healthy and stable canopy of indigenous species.*

Thus, it is preferable in many circumstahces o use techniques of minimal
disturbance. There is no reason why these methods cannot be effective, .éspecialiy if
the control of canopy weeds is addressed. The use of minimal disturbance in weed
rémova[ is seen as a_good appfdach in environments where the use of heavy
-rhachihery or chemicals could have adverse effects. Such environments would be
characterised by unstable soils, areas of innundation, and fragile plant and animai
species or communities.

Another advantage of employing hand-removal methods lies in the fact that follow-up
work is reduced if the entire plant is removed in the first instance,

10



11

Figure two: Use of knife or trowel. The knife is the most appropriate in loose soils,
while the trowel is more efficient in compacted soils. {Brodie et al., 1991).

Figure three: Removal of Asparagus fern with knife (Brodie et al, 1991).




As with manual techniques for weed removal, there will be a number of factors that
will determine the optimal treatment to employ. These factors include:

* The weed's growth habit;

* The life-cycle stage of the weed:

* Available equipment;

* Surrounding species;

* Climatic conditions; ‘and most importantly,

* Whether or not herbicides can be safely used on the site.
{Brodie et al., 1991).

Followmg from this' range of factors, is a wide variety of herblcude application
techniques. Asdescnbed some of the basic techniques employed are:

SPRAY APPLICAT#ON TECHNIQUES - Where weeds are in dense beds they may be
controlled by selective blanket spraying of a herbicide, such as Roundup® at a
concentration of 1:50. Where natives are present, they should be manually isolated
by an area of approximately 100mm. or protected with guards , to allow for spot-
spraying of weeds with 1:50 concentration herbicide (Bringolf, 1891). Any )
spraying program should inciude the use of trace dyes to enable monitoring of usage.

HAND APPLICATION TECHNIQUES - Weeds with a trunk size greater than 6mm. are
most effectively treated by cutting the stem and painting the base with 1:1 (100%)
concentration herbicide {the Cut-stump or Cut and Paint method - Figure four)
This method is used for the contral of large canopy weeds. (Brodie et al., 1991).



In situations where the Cut and Paint method is undesireable, due to the damage
caused by the removal of canopy weeds, it is possible to employ the method of
Frilling or Direct Injection (Figure five). This method invoives drilling angled holes
into the sapwood, and placing the recommended dosage of herbicide into each hole as it
is cut This method kills the canopy weeds whilst retaining their structure, and is
thus beneficial in attracting native seed dispersing fauna. (Brodie et al, 1991).

It is important to note at this point that “the success. of any systematic herbicide
relies on the plant's normal physiological activities to move the chemical through its
tissue.” (Phillips, 1991). Thus, the best results are achieved with plants that are
actively growing.

It is also important to note that the use of Roundup® and other glyphosphate
herbicides is a controversial issue, with several government agencies having already
banned its use. These agencies include Canadian Forestry and the Auckland City
Council, New Zealand (N.P.W.S., 1991). | |

This controversy, and the fact that there is a lack of studies into the toxicological and
environmental fate of herbicides such as Roundup®, means that management should
séribusly consider their use (Houston, 1992). it is important to remember that
human error has led to the serious misuse of chemicals in the past.

Figuré four: The Cut and Paint Method (Brodie et al, 1991).

- R . -
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Figure tive: Direct Injection (Brodie et al, 1991).

Whatever removal technique is éhosen for the remnant site, it is important that the
procedure adopted follow three basic steps if any long-term goals are to be achieved.

These three stages of weed removal are outlined by Brodie et al. (1991), and are as .

follows:

1/ PRIMARY WEED CLEARANCE - Removal of weeds by hand or lhrough the use of
herbicides, ensurlng that weed control proceeds at the rate of regeneration.

2/ SECONDAFIY TREATMENT OR FOLLOW-UP - Is intensive weeding in areas which
have already recieved primary weed clearance, to prevent re- mfestanon of the
cleared site. '

3/ MA!NTENANCE WEEDING - Consists of monitoring the site over time so that weeds
can be detected and removed, and spraying and/or muiching remnant and trail edges
to keep the weeds in check.

it is important that only the plants that can be identified as weeds be removed. If this
is not so, over-enthusiasm may lead to the destruction of many native seedlings.

14



Another equally important rule to establish in the removai of weed species is o
never bite off more than you can chew. This is very important as over-clearing an
area with early enthusiasm may result in re-invasion when foilow-up work cannot
maintain the area cleared (Horton, 1986).

The fact that cleared areas are usually reclaimed by invasive weed species means that
any weed eradication program employed should be In conjunction with the replanting
of native species. This is also relevant to the success of any replantings, as weed
control is probably the most important factor in tree establishment, with tree
growth being shown to be 50-75% better with adequate weed control (N S.wW.
Agriculture, 1992)

This also means that remnant areas would be best treated through concentrating on
different sections of the remnant individually, and/or by concentratmg efforts on
target weed species (Doss, 1887).

The benefits of weed eradication in rainforest remnants becomes obvious as the work
progresses. With improvements in the aesthetics of the site increasing the desire for
people to visit and use such areas. However, it is important not to be overly
enthusnast:c in"achieving aesthetically appeahng eradication programs at lhe expense
of revegetation works.

It has been established that the retention of weed species such as Lantana (Lantana
camara), and Wild tobacco (Solanum mauriteanum) have proved usefyl as a pioneer
stage for nomad and mature étage species-to establish under, and then emerge through
(Floyd, 1991). Once. the native canopy has establiéhed it is then possible to remove
these weeds, with the only preliminary work necessary being to ensure that the
weeds do not seed too prolifically whilst the natives are regenérating (Floyd, 1991),
However some regenerators on the north’ coast c¢onsider that such beneﬂts are
outwetghed by the rapid reproduction rate of Wild tobacco (Houston, 1992),
(Specht, 1994).
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As with natural regeneration techniques, active reafforestation of remnant sites
relies heavily upon weed eradication techniques. Whether eradication is carried out
manuailly, mechanically, or through the use of chemical herbicides, it has been
~ shown -ihat tree growth is 50-75% better with adequate weed control (N.S.w.
Agricuiture, 1992). On sites infested by grasses and other vigerous groundcovers,
pre-spraying a'glyphosphate' herbicide, or mulching up to 1m. around each planting
hole may be necessary to prevent heavy weed growth out-competing the native
replantings. If herbicide use is employed, it is necessary that two weeks elapse prior
to the commencement of plantings.

One major benefit of using this approach to remnant revegetation is stated by Robert
Kooyman (Regeneration Consultant), who has successfully carried through his
techniques on a property owned by himself and Madeleine Fraught. These techniques
have shown that managers of remnants on the north coast of N.S.W. can usuaily
bypass the early stages of rainforest succession (as previously outlined), by
planting a combination of fast-growing and light-demanding species with the slower
growing species of the mature rainforest (N.S.W. Agriculture, 1992),

Due to the success of the rainforest regeneration program carried out by Robert
Kooyman and Madeleine Fraught, the remainder of their revegetation criteria will be
listed, as they can be considered appropriate for the majority of locations on the
north coast. These recommendations include:

o TN

- Using as many species as possible in any revegetation program, and ensuring that
trees of the same species are planted as far away from each other as possible to
ensure the greatest species diversity.

- Seedlings should be planted in groups of 20-50, containing sun-tolerant species
and palms, so that pianting rates are at about 1,500 trees per hectare.

- Windbreaks consisting of species such as Guioa (Guioa semiglauca), Hairy
pittosporum ({Pittosporum revolutum), Sweet pittosporum (Pit't-osp_of'um
undulatum), Steelwood (Sarctopteryx stipata), Casuarina (Casuarina glauca),
Melaleuca (Melaleuca quinquinervia), and Syzygium sbecies {Syzygium ffancissl)
and (Syzygium oleasum), may be required to prevent the effects of drying or
destructive winds.
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- Continuing the pianting procedure over the long-term to ensure that early
succession plantings will progress into the mature phase.

- Trees should be planted tm. or less apart (in rainforest settings), with clumps
containing fast-growing, tail trees surrounded by slower growing trees.. This
ensures the creation of a canopy within 2-3 years, due to the rapid growth of the
mature trees forcing the remainder to grow up in search of light (Figure six).

- Planiing technique should include weed removal, pre-watering, fertilising, and
muiching. Seedlings should be 20-90cm. tail at pianting.

- Occasional tree deaths are viewed in the in the perspechve of their benefits to sonl
improvement and the subsequent stimulation of microbiological processes.

The "clump’ method of rainforest replanting is an sffective establishment method.

ngure six: Canopy creation through the use of clump plantings (Kooyman, 1991).

The progam carried out by Robert Kooyfnan and Madeleine Fraught has been largely
based upon the natural processes of rainforest. dynamics, with plantings- consisting of
high densities and diversities of the later successional stage species to ensure rapid

canopy closure. This method has proved successful, with the creation of. a canopy

within® 2-3 years, and long-term savings on labour and chemicals (N.S.W.
Agnculture 1992).
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APPENDIX TWO: PLANT SPECIES LIST FOR TARA DOWNS.

NATIVE TREES AND SHRUBS
SPECIES NAME,

Acacla melanoxylon*
Acmena smithii*
Alphitonia excelsa*
Apananthe phillipensis
Archonotophoenix cunninghamiana
Arytera divaricata
Banksia serrata
Beilschmedia obtusifolia
Breynia oblongifolia
Bridelia exaltata
Canthium coprosmoides
Cassine australis
Casuarina glauca*
Commersonia bartramia*
Cordyline rubra* ‘
Cryptocarya triplenervis
Cupaniopsis anarcardiodes*
Daphnandra micrantha
Diploglottis australis*
Duboisia myoporoides
Dysoxylum fraserianum
Dysoxylum mollissima
Eleocarpus obovatus
Ervatamia augustifolia
Ficus coronata*

Ficus macrophyila

Ficus obliqua

Ficus éuperba var. henneana*
Ficus watkinsiana®*
Glochidion sumatranum
Guioa semiglauca*

COMMON NAME,

Blackwood
Common lilly-piily
Red ash
Rough-leaved alm
Bangalow paim
Coogera

Saw banksia

Blush walnut
Breynia

Brush ironbark
Coast canthium
Red olive-berry
Swamp she-oak
Brown kurrajong
Red-fruited palm lily
Three-viened laurel
Tuckeroo
Socketwood

Native tamarind
Corkwood

Rosewood

Red bean

Hard quandong
Banana bush

Creek sandpaper fig
Moreton Bay fig
Small leaf fig
Deciduous fig
Strangling fig
Umbreila chesse tree
Guioa or Bee tree



Harpuilia hillii Blunt-leaved tulip

Macadamia tetraphylia Rough-shelled bush nut
Mallotus discolor Yellow kamala
Mailotus phillippinnensis* Red kamala
Melaleuca quinquinervia® Broad-leaved paperbark
Melia azederach var. australasica* White cedar
Neolitsea cassia Green bolly gum
Notolea longifolia Mock olive
Olea paniculata Native olive
F’ilidiostigrné glabrum* Plum myrtle
Pittosporum revolutum Hairy pittosperum
Pittosporum undulatum® Sweet pittosporum
Psuederanthemum variable Pastel flower
Quassia sp. ‘aff. bidwilllil" Quassia
Rapanea howittiana Brush muttonwood
Sarcomelicope simplicifolia Baurella
Sarctopteryx stipata* Steelwood

- Sloanea australis* Maiden's biush
Sterculia quadrlfida Peanut tree
Streblus brunonianus ' : Whalebone tree -
Synoum glandulosum® Scentless rosewood
Syzygium francissi® : Giant water gum
Syzygium leuhmanii Ryberry
Syzygium oleosum* : Blue Hily-pilly
Trema aspera* Poison peach

* These species have been identified by Mike and Adrienne Shepphard (1994) as
fast-growing, and sun-tolerant.



NATIVE GOUNDCOVERS,

SPECIES NAME.

Allocasia brisbanensis
Alpinea caerulea
Aneilema biflourus
Commelina cyanea
Eclipta prostrata .
Echinopogon caespitosus
Lycopedium sp.
Persicaria strigosum
Philydrum lanuginosum
Viola hederacea

NATIVE FERNS. _

Adiantum sp.

Culcita dubia
Cyclosorus nymphalis
Hypolepfs muelleri
Lastreopsis marginans

NATIVE VINES.

Cissus antarctica
Geitonoplesium cymosum
Hibbertia scandens
Ludwigia peplodes .
Mucuna gigantea -
Pandorea jasminoides
Pandorea pandorana
Ripogonum album
Rubus rosifolius
Smilax australis
Stephania japonica

COMMON NAME

Cungevoi lily

Native ginger

Native wandering Jew
Scurvy weed

Yellow twin-heads
Forest grass

Mosses

Knotweed

Frogface

Native violet

Native maidenhair
Common ground fern
Binung

Evergreen fern
Glossy shield fern

Water vine
Scrambling lily
Twining guinea flower
Ludwigia

Giant burny vine
Bower vine
Wonga vine

White supple jack
Native raspberry
Smilax vine
Snake vine



WEED SPECIES

SPECIES NAME,

Ageratina riparium
Anaphalis margaritacea
Arecastrum syagrus
Argeratum houstonianum
Baccharis halimifolia
Bidens pilosa

Canna flaccida

Cardiospermum grandiflorum

Cinnamomum camphora

Crassocephalum crepidoides

Erythrina -éykesii.
Gladiolus sp.

Lantana camara

Ochna serrulata
Passiflora- edulis”
Passiflora subpeltata
Pennisetum clandestinum
Physalis viscasa L.
Plectranthus parvifiorus
Protosparagus aeithiopicus
Protosparagus plumosis
Rivina humilis
Schefflera actinophylla
Senna floribunda

Sida rhombifolia
Solanum mauriteanum
Solanum nigrum L.
Tagetes minuta
Tradescantia albifiorum

COMMON NAME.

Mist weed

Cottonweed

Cocos paim

Blue top

Groundsel bush
Farmer's friend
Canna lily

Bailoon vine

Camphor laurel
Thickhead

Coral tree

Gladioli

Lantana

Ochna

Black passionfruit
White ‘passion flower
Kikuyu

Sticky cape gooseberry
Cockspur vine
Climbing asparagus fern
Asparagus fern

Red coral berry.
Umbrella tree-

Winter senna (pendula)
Paddy's lucerne

Wild tobacco
Blackberry nightshade
Stinking Roger
Wandering Jew

*N.B. Useful references for the classification of vegetation are contained within the

reference list for this report.
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How to use the guidelines

* this booklet is designed to heip the landowner, Landcare, Dunecare
and community groups, the Service’s ranger and field staff and,
other government agency staff to select native plant for a range of
revegetation and landscaping sttuations.

» before selecting a list or species from a number of lists your will
firstly need to establish;

what is the dominant soil type and soil condition of the site,

what limiting factor(s), ie. frost, floods, wind exposure, exposure to
salty winds etc., the site experiences,

- what function do you want the species to perform, ie. koala food,
roadside planting, shade trees, cabinet timbers etc., and

whether the site is suitable for rainforest plantings, ie. exhibits high
rainfall and friable soil.

In doing thié.~you will then be able to select appropriate species for
the site and facilitate preoject success.

o your site may contain irregularities that vary from the overall
conditions of the site, these need to be investigated before selecting
the appropriate list or species from the lists.

* the plant species lists within this booklet are a guide only to selecting
native plants suitable for a range of conditions on the north coast of
NSW.

» each list is not a comprehensive list of all species found growing
under the specified conditions. The lists contain a suitable number of
species that are likely to perform best under the site conditions.

» refer to botanical texts and further readings, see attached, for more
information on the characteristics and growth habits of each species.

+ the list of environmental weeds should not to be planted, these exotic
plants usually require control if they are present at the site.

» seek advice from government extension officers and private
practitioners when designing your project and selecting species.

» discuss your project and choice of species with the nursery owner, a
list of native piant nurseries is attached.



Native species suitable for swampy conditions; seasonally inundated

areas on sandy soils, near-coastal areas.

Specific name

Acmena smithii

Acacia melanoxylon
Alocasia macrorhizos
Araucaria cunninghamii

Archontophoenix cunninghamiana

Austromyrtus dulcis
Banksia ericifolia
Banksia robur
Callicoma serratifolia
Callistemon salignus
Casaurina glauca
Commersonia bartramia
Cordyline congesta
Crinum pedunculatum
Dianella caerulea
Endiandra discolor
Endiandra hayesii
Endiandra sicberi
Elaeocarpus reticulatus ,
Eucalyptus robusta
Eucalyptus tereticornis
Ficus coronata

Ficus fraseri

Ficus watkinsiana
Glochidion sumatranum
Hibiscus tiliaceus

Litsea australis
Liverstona australis
Lomandra hystrix
Lophostemon suaveolens
Melaleuca quinquenervia
Melicope elleryana
Synecarpia glomulifera
Tristaniopsis laurina
Waterhouseg floribunda

Common name

Liily Pilly
Blackwood
Cunjevoti Lily

Hoop Pine
Bangalow Palm
Midgenberry
Heath-leaved Banksia
Large-leaf Banksia
Callicoma

White Bottlebrush
Swamp Oak

Brown Kurrajong
Coast Palm Lily
Crinum Lily

Blue Flax Lily

Rose Walnut

Velvet Laurel

Hard Corkwood
Blueberry Ash
Swamp Mahogany
Forest Red Gum
Creek Sandpaper Fig
Sandpaper Fig
Strangler Fig
Umbrella Cheese Tree
Cottonwood

Brown Bolly gum
Cabbage Palm
Forest Mat-rush
Swamp Box
Broad-leaf Paperbark
Pink Euodia -
Turpintine

Water Gum
Weeping Lilly Pilly



Rainforest revegetation, fast growing species for red soil sites.

Specific Name.

Pioneer and secondary species

Acmena smithii
Acronychia oblongifolia.
Alphitonia excelsa
Alphitonia petriei
Castanospora alphandii
Commersonia bartramia
Ficus coronata

Ficus fraseri

Glochidion sumatranum
Hymenosporum flavum
Macaranga tanarius
Mallotus discolor
Melicope elleryana
Melicope micrococca
Omalanthus populifolius
Pittosporum undulatum.
Polyscias elegans
Rhodamnia argentea
Syzygium australe
Waterhousea floribunda

Primary species

Acmena ingens
Argyrodendron trifoliolatum
Brachychiton acerifolia
Brachychiton discolor
Diploglottis australis
Dysoxylum mueleri
Ehretia acuminata
Elaeocarpus grandis
Ficus spp.

Flindersia schottiana
Flindersia xanthoxyla
Geissois benthamii
Gmelina leichhardtii
Grevillea robusta
Harpullia pendula
Melia azedarach

- Pentaceras australis
Polyscias murrayi
Rhodosphaera rhodanthema
Stenocarpus sinuatus
Sterculia quadrifida
Syzygium luehmannii
Syzygium moorei

Common Name.,

Lilly Pilly

Common Acronychia
Red Ash

Pink Ash

Brown Tamarind
Brown Kurrajong
Creek Sandpaper Fig
Sandpaper Fig
Umbrella Chessetree
Native Frangipani
Macaranga

White Kamala

Pink Euodia

White Euodia
Bleeding Heart
Sweet Pittosporum
Celerywood
Mallotwood

Scrub Cherry
Weeping Lilly Pilly

Red Apple
White Booyong.
Flame Tree
Lacebark Tree
Native Tamarind
Red Bean

Koda

Blue Quandong
various Figs
Cudgerie
Yellowwood
Red Carabeen
White Beech
Silky Oak
Tulipwood
White Cedar
Crow's Ash
Pencil Cedar
Deep Yellow-wood
Firewheel Tree
Red Fruited Kurrajong
Riberry
Durobby






Edible native - bushfood plants for northern NSW.

Specific name

Acmena ingens

Acmena smithii
Acronychia oblongifolia
Acronychia wilcoxiana
Aleurites moluccana
Alpinia arundelliana
Alpinia caerulea
Antidesma bunius

Aplum prostratum

* Araucaria bidwillii
Archirhodomyrtus beckleri
Athertania diversifolia
*Austromyrtus dulcis
Austromyrtus aff. lasioclada
Backhousia anisata
*Backhousia citriodora
Backhousia myrtifolia
Cannavalia rosea
Carpobrotus glaucescens
Castanospermum australe
Cissus hypoglauca
*Davidsonia pruriens var. jerseyana
*Davidsonia pruriens var. pruriens
Dianella caerulea
Dioscorea bulbifera
Dioscorea transversa
*Diploglottis campbellii .
Eugenia reinwardtiana
Eupomatia laurina
Eustrephus latifolius
Ficus coronata

Ficus macrophylla
Geitonoplesium cymosum
Hibiscus tiliaceus
*Hicksbeachia pinnatifolia
Linospadix monostachya
*Macadamia integrifolia
*Macadamia tetraphylla
Melastoma affine
Microcitrus australasica
Nymphaea gigantea

Common name

Red Apple

Lilly Pilly

Common Acronychia
Silver Aspen

Candle Nut

Undulate Ginger
Native Ginger
Current Tree/ Wild Cherry
Sea Celery

Bunya Pine

Rose Myrtle
Atherton Oak
Midgenberry

Velet Myrtle
Ringwood

Lemon Myrtle
Native Cinnamon
Fire Bean

Pigface

Black Bean

Five-leaf Water Vine
N.S.W. Davidson's Plum

. North Qld. Davidson's Plum

Blue Flax Lilly
Acrial Yam

Native Yam
Small-leaf Tamarind
Cedar Bay Cherry
Bolwarra

Wombat Berry
Sandpaper Fig
Morton Bay Fig
Scrambling Lily
Coasta} Cottonwood
Red Bopple Nut
Walking Stick Palm
Smooth Bush Nut
Rough Bush Nut
Blue Tongue

Finger Lime

Water Lily



Passiflora herbertiana
*Planchonella australis
Pleiogynuim timorense
Podocarpus elatus
Solanum aviculare
*Sterculia quadrifida
*Syzygium australe
*Syzygium leuhmannii
*Syzygium oleosum
*Syzygium paniculatum
Tasmannia stipitata
Tetragonia tetragoniodes

* most edible/commercial species.

Native Passionfruit
Black Apple
Burdekin Plum
Plum Pine
Kangaroo Apple
Red-fruited Kurrajong
Brush Cherry
Riberry

Blue Lilly Piily
Magenta Lilly Pilly
Dorrigo Pepper
Warrigal Greens



