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ExecutivEummary

The Lord Howe Island Weed Eradication Program is possibly one of the most ambitious weed
eradication programs being undertaken in the South Pacific i if not globally i given the diversity,
density and extensive distribution of invasive weeds on the island when the program began in
November 2004.

This report summarises the results for the first 10 years (20041 14) of the overall 30-year program, and
reviews progress towards the weed-eradication goals established in the 2006 Weed Management
Strategy for Lord Howe Island (LHIB 2006). This report will also be used to inform the revision of the
2006 Weed Management Strategy and the adaptive development of the Weed Eradication Program.

Over the first 10 years, there has been an 80% reduction in the abundance of all weeds detected and

removed following repeat visits to weed-management blocks and a 90% reduction in the number of

mature weeds removed, comparing first and last treatments. Results show the program has been and

is effective and has aided the protectionof Lor d Howe | s | an dvalees &iditsuniqgueHe r i t a g
ecosystems from the immediate threat of dense and widespread weed infestations.

Funding

During the first 10 years of the Weed Eradication Program, 20041 14, just under $6.49 million has been
invested in the eradication of weed species on Lord Howe Island, primarily by the Lord Howe Island
Board (LHIB) and State and Commonwealth Governments. The sources of funds for the program are
summarised below (see Appendix 2 for full details of funding). Agencies external to the LHIB have
provided 70% of program resources. The external funding has supported additional staff, contractors,
volunteers, helicopter and rope access programs and provision of materials.

Sources of funding for the Lord Howe Island Weed Eradication Program 200471 14.

Agency Funding ($)

NSW Environmental Trust 2,857,974
Lord Howe Island Board 1,835,937
Northern Rivers Catchment Management Authority & Natural Heritage Trust 600,000
Northern Rivers Catchment Management Authority 305,000
North Coast Local Land Service 30,710
Caring for our Country (Australian Government) 825,000
Foundation for National Parks and Wildlife 2,700
NSW Department of Primary Industries (noxious weed inspections 20041 14) 32,273

Total $6,489,594




Achievements of the Weed Eradication Program

To mid-2014 (30 June), the investment in the Weed Eradication Program had resulted in the
expenditure of a great deal of human effort and achieved a number of significant results:

1 Atotal of 129,600 hours of labour searching and weeding 3941 hectares of land.

1 An average of 394 ha searched and weeded per year for each of the 10 years, with the annual
area covered ranging from 214 to 603 ha.

1 Over 2 million weeds removed (see section 4, Results of the Weed Eradication Program).

1 An 80% reduction in all weeds removed (over 1024 ha of Lord Howe Island) and in the number
of weeds detected and removed per hour by a weeder (comparing first and last treatments,
Year 1 to Year 10, for detailed analysis of Intermediate Hill, Lidgbird North, Lidgbird Remote,
Malabar and Transit Hill landscape units of the island).

1 A 90% reduction in mature weeds removed (comparing Year 1 to Year 10 as preceding point).
1 Six species completely eradicated (all of which were originally limited in extent):

Cat® Claw Creeper (Dolichandra unguis-cati) i 25 plants

Cocos Palm (Syagrus romanzoffiana) i 3 plants

Tipuana (Tipuana tipu) T 1 mature plant

Turkey Rhubarb (Acetosa sagittata) 1 1 plant

French Broom (Genista monspessulana) i 1 plant

Potato Vine (not Madeira Vine) (Solanum wendlandii) i 1 plant

1 40 invasive weed species trending towards eradication, with less than 1000 individuals
estimated or known to remain (with localised or uncommon occurrence in the PPP or
Settlement), including recently declared noxious weeds.

1 An 80% reduction in the abundance of common and widespread weeds targeted for eradication
from the PPP (Lord Howe Island Weeds Database 20041 14). Total counts for the top 10 weed
species and number of individual plants removed (in order of abundance):

Cherry Guava (Psidium cattleyanum var. cattleyanum) i 704,266 plants
Ground Asparagus (Asparagus aethiopicus) i 665,831 plants

Ochna (Ochna serrulata) i 485,168 plants

Bridal Creeper (Asparagus asparagoides) i 110,794 plants

Sweet Pittosporum (Pittosporum undulatum) i 84,729 plants

Climbing Asparagus (Asparagus plumosus) i 53,840 plants
Cotoneaster (Cotoneaster glaucophyllus) i 26,211 plants

Glory Lily (Gloriosa supberba) i 13,655 plants

Night Jasmine (Cestrum nocturnum) i 13,380 plants

Bitou Bush (Chrysanthemoides monilfera subsp. rotundata) i 3459 plants



Progress against the 2006 Weed Management Strategy

The five objectives of the 2006 Weed Management Strategy are:

Objective 1. Eradication of Category 1, 2 and 3 weeds as listed in Appendix 1, with ongoing
searches for any new recruits and new invaders.

Objective 2

(2a). Prevent new weed threats arising through removal of latent invasive alien plants
from settlement gardens as identified after completion of a garden plant inventory.

(2b). Prevent new weed threats arising through controls over plant importation.

(2c). Prevent new weed threats arising by eradication of non-native weed seed
dispersers.

Objective 3. Engender community support and introduce sustainable land-use planning for the
island.

Objective 4. Explain the significance of the alien invasive plant problem to the Lord Howe
Island community.

Objective 5. Continue research and monitoring to ensure best practices in management of
weed species.

Under the objectives there are a series of 20 recommendations, targets or outcomes. There has been
substantial progress or achievement of 18 of these (see Appendix 3), with the status of the objectives
and actions ranked as achieved, ongoing or not achieved. The graph shows progress of the program

against the objectives and actions of the 2006 Weed Management Strategy.

Objective 5

Objectives 3 & 4 m Achieved

Achieved and ongoing

Ongoing

Objective 2 . . :
Partially achieved and ongoin

Partially achieved

H = Not achieved

0% 20% 40% 60% 80% 100%

Objective 1

1

Percent and status of actions

The strong downward trend in the number of weeds encountered annually suggests eradication of most
target weeds is achievable within the forecast 30 years of the program, given adequate resourcing, the
use of technical methods for rugged terrain and continued capacity building.




However, the combination of the success to date and the positive outlook for the future risks eradication
fatigue and complacency at all levels from on-ground workers to the LHIB and funding agencies, and
the lack of secure funding places the program at a critical stage. Sustained and adequate investment
and ongoing agency support is needed to ensure a trajectory towards weed eradication is maintained
for the long-term with the ultimate goal of protectingtheL or d H o w e Wdrld Heatage \@alges from

the impacts of invasive weeds.
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DPI NSW Department of Primary Industries

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)
FTE full-time equivalent (in relation to staffing)

GIS geographic information system

GPS global positioning system

HBT Herbicide Ballistic Technology

LCA Local Control Authority (under NSW Noxious Weeds Act 1993)
LHI Lord Howe Island

LHIB Lord Howe Island Board

LHIG Lord Howe Island Group

LHI Act Lord Howe Island Act 1953 (NSW)
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LHI WD Lord Howe Island Weeds Database

Mt Mount
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UAV unmanned automated vehicles, or drones
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Standard units and their abbreviations are used, including: ha, hectares; km, kilometres.



1 Introduction

Lord Howe Island (LHI) is an isolated oceanic island in the Tasman Sea, located 780 km north-east of
Sydney and 585 km east of Port Macquarie (31°33'29"S, 159°05'12"E), and is part of the state of New
South Wales (NSW), Australia. The main island and its associated offshore islands and rocks are
collectively known as the Lord Howe Island Group (LHIG) and were inscribed on the World Heritage
List in 1982 in recognition of t h e G rsoperfativesnatural landscapes and scenery, its rich terrestrial
and marine biodiversity and as an outstanding example of an island ecosystem developed from
submarine volcanic activity (UNESCO; see http://whc.unesco.org/en/list/186).

The main island is 11 km long and 0.61 2.8 km wide, with a total area of 1455 ha. The topography
includes beaches rising to low hills and sheer mountain slopes and cliffs in the north and south, with the
distinctive peaks of Mt Lidgbird and Mt Gower that rise to an elevation of 875 m (Figure 1).

Much of the island retains a high proportion of native vegetation cover (87%), with 239 native vascular
plant species recognised, of which 47% are endemic to the LHIG (DECC 2007). The | s | aflord ldas
affinities with that of the Australian mainland, New Zealand, New Caledonia and Norfolk Island. Three-
quarters of the area of the LHIG is protected within the Permanent Park Preserve (PPP). The Preserve
has a similar status to a national park but differs in that it is managed by the Lord Howe Island Board
(LHIB) rather than the NSW Office of Environment and Heritage (OEH).

The LHIB has responsibility for the care, control and management of LHI and its associated islands

under the NSW Lord Howe Island Act 1953 (LHI Act) and international obligations to manage the LHIG

in respect of its World Heritage values: an®&utstanding example of an oceanic island of volcanic origin,
having a unique biota with a high | evel of endemi sn
an area of exceptional natural beauty and provides important breeding grounds for colonies of seabirds

as well as habitat for rare and endangered species6(UNESCO; see http://whc.unesco.org/en/list/186).

The Lord Howe Island Biodiversity Management Plan (LHI BMP; DECC 2007) is a multispecies
recovery plan for the island, and which identifies invasive species and introduced pathogens as the
greatest risks to the terrestrial ecosystems and threatened species of the LHIG. The LHI BMP
addresses risks to threatened and endangered flora and fauna species and their habitats listed under
the New South Wales Threatened Species Conservation Act 1995 (TSC Act) and Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The Weed Management
Strategy for Lord Howe Island (LHIB 2006), including the Weed Eradication Program discussed herein,
addresses actions in the LHI BMP.

1.1 A history efeednanagement Lord Howe Island

Introduced and invasive plant species have been present on LHI, and affecting the ecology of the
island, since settlement in 1834. In the 1930s, the Board raised concerns about, and urged residents to
remove, asparagus ferns. Concerns about the threat posed by invasive weeds on LHI, particularly of
Cherry Guava (Psidium cattleyanum var. cattleyanum), were first formally reported as part of the
biological surveys of the island conducted by the Australian Museum and Royal Botanic Gardens,
Sydney, in 1970 (Recher 1974; Pickard 1983). The surveys noted that 120 introduced species i
including invasive species i had naturalised and recommended that the import of introduced species
be prohibited. A garden plant inventory in 2002 identified over 670 introduced species on the island
and, of these, at least 270 had invasive characteristics (DECC 2007).


http://whc.unesco.org/en/list/186
http://whc.unesco.org/en/list/186

With gardens being one of the primary sources of invasive species, communication and collaborative

effort with the local community through the Noxious Weed Inspection process has enabled the removal
of declared weeds from leases and detection of new weed risks.
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Previous weed management actions

Efforts to manage weed on LHI ramped up in the 1990s with the local community, volunteer groups and
the LHIB focusing on the control of weeds at priority sites. Some of the major weed management
decisions or actions that have taken place include:

)l

From 1994 to 2001, the LHIB applied significant effort to control 13 invasive weed species at key
locations, including the back of the golf course, Grey Face, Lagoon Foreshore, the Settlement,
northern hills, including Curio Point, and abseiling to remove Bitou Bush at the Nobbin on Mt
Lidgbird, Kims Lookout and Malabar (LHIB 2002).

1995 saw the first Weeding Ecotour, which eventually led to the formation of the Friends of Lord
Howe Island (in 2001). There have been 78 Weeding Ecotours under this program, in which
volunteers pay to come and assist with weeding activities each morning and enjoy guided
interpretive walks each afternoon. The volunteers have collectively contributed more than 24,000
hours of weeding and have helped significantly in the transformation of Transit Hill.

In 1997, 16 weed species were declared noxious for LHI under the NSW Noxious Weeds Act 1993
to provide a basis for beginning an all-tenure approach to managing the impacts of weeds on the
island.

In 1999 the NSW Department of Primary Industries (DPI) assisted by implementing a leasehold
(urban) weed inspection program and introduced new selective herbicides, metsulfuron-methyl (for
foliar spraying Ground Asparagus Asparagus aethiopicus) and triclopyr (for cut and paint of Cherry
Guava and Ochna Ochna serrulata).

In 2001:

A The World Wildlife Foundation sponsored lan Hutton to attend the conference on island
invasives held in Auckland, New Zealand. This facilitated contact with the New Zealand
Department of Conservation and their weeding programs on Raoul Island and raised awareness
that Cherry Guava was potentially the worst weed occurring on LHI.

A lan Hutton and Jenni Le Cussan prepared an inventory of weeds on LHI and an outline for a
weed control strategy.

A The Friends of Lord Howe Island group was established.

In 2001 and again in 2003, the NSW Environmental Trust awarded major grants (a total of
$139,640) for two weed management projects: Stop the Spread of Pittosporum (2001; $71,240) and
Cherry Guava in the Southern Mountains (2003; $68,400).

In 2002, the Churchill Trust awarded a fellowship to Jenni Le Cussan (LHIB field officer) to
investigate the impacts of weeds on Indo-Pacific islands. This research informed the 2006 LHI
Weed Management Strategy (LHIB 2006).

In 20021 03 landscape-scale mapping and monitoring was undertaken to quantify the extent of
invasive weeds on LHI (Le Cussan 2003). This mapping found that eight weed species had spread
extensively into the PPP and posed an immediate and serious threat to the terrestrial ecology of the
island. The mapping identified the need for an island-wide and time-driven weed eradication
program, without which the island would remain at risk to invasive weeds.

In 2004, with the support of a grant of $1.2 million from the NSW Environmental Trust (NSW
Government), the LHIB undertook to eradicate all noxious weeds (with the exception of Crofton



Weed Ageratina adenophora and Tiger Lily Lilium formosanum). This funding allowed the LHIB to
commence its Weed Eradication Program discussed in this report.

1 The position of Flora Management Officer was created in 2006.

1 In 2006, the LHIB prepared and implemented the Weed Management Strategy for Lord Howe Island
(LHIB 2006) with the aim of eradicating 25 species of weeds on LHI.

1 In 2011 the program stopped using triclopyr and switched to a glyphosatei metsulfuron-methyl mix
on all woody weeds.

1 The NSW Noxious Weeds (Weed Control) Order 2014 (NSW Government 2014) 1 in effect for 5
years i lists all weeds declared noxious in NSW, including LHI, under the Noxious Weeds Act.

1 Currently, 68 weed species are priority targets for eradication on the island, 40 of which are species
with only small numbers and a limited distribution (estimated at less than 1000 individuals) and
mainly close to the Settlement area.

1.2 Scope of this report

The LHI Weed Management Strategy (LHIB 2006) projected a 30-year time-frame for eradication of
targeted weeds, based on 15 months of data collected from the start of the Weed Eradication Program
in 2004. Year 10 is a critical point at which to measure progress and determine if the program is
achieving an eradication trajectory, to forecast future costs, and to assess risks with the program and
areas for improvement.

This report measures the outcomes of the program to date (20041 14) against the projections in the
initial strategy (Appendix 3), reviews landscape-scale mapping undertaken in 20027 03 and repeated in
20131 14, and analyses data from the Lord Howe Island Weeds Database (LHI WD). The LHI WD
stores all data on the weed eradication effort for each spatial weed management unit on the island,
including hours of labour and total counts of weeds removed per plant life-stage. These data are used
to forecast future costs, priorities for treatment and to monitor outcomes on the ground.

This report will also inform the current revision of the 2006 LHI Weed Management Strategy.

The following sections provide a summary of the noxious weeds of LHI, a detailed summary of the
methodology of weed eradication on LHI used between 2004 and 2014, and of the results of the
eradication program over those 10 years. They are followed by recommendations for future action and
identification of the funding required to continue to meet the objectives of the 2006 Weed Management
Strategy.



2 The weeds ofridoHowe Island

Weeds pose a significant threat to the biodiversity of the LHIG, by competing with native species and
transforming habitats to the detriment of native species. Invasion of native plant communities by weeds
is listed as a key threatening process under both the NSW TSC Act and the Commonwealth EPBC Act.
Of the 670 species of plants known to have been introduced to the island, at least 40% i approximately
270 species i have invasive characteristics or can be considered weeds (DECC 2007). The diversity of
life-forms of the invasive weed species of LHI and the strata of a native plant community they can
occupy i from herbaceous and ground layering plants to shrubs, trees, vines and epiphytes i increases
the cumulative impact and the risk to the island® ecology; over time a diversity of weed flora can
dominate and replace native plant communities.

The weed species on LHI targeted for eradication or containment (control) are species that are known
to alter habitats and ecosystems, have high environmental tolerance, and are capable of broad
dispersal by wind, birds or, formerly, Pigs. Target species include species listed as Australian Weeds of
National Significance, are recorded on the National Environmental Alert List for environmental weeds,
listed among the Wo r | 1@®V8orst Invasive Alien Species, have demonstrated invasive capacity on
islands, or similar environments, in Australia and elsewhere, or have dispersal mechanisms that
indicate potential to readily spread across the island.

Weeds of National Significance (WoNS) are those regarded as the worst weeds in Australia
and require national effort owing to their degree of invasiveness, potential for spread, and their
social, economic or environmental impacts in at least several states or territories; management
of the weed must also benefit from national coordination (see
http://www.environment.gov.au/biodiversity/invasive/weeds/weeds/lists/wons.html). Of the 32
listed WONS, 11 occur, or formerly occurred, on LHI: Bitou Bush, African Boxthorn (Lycium
ferocissimum), Bridal Creeper (Asparagus asparagoides), Climbing Asparagus (Asparagus
plumosus), French Broom (Genista monspessulana), Ground Asparagus, Lantana (Lantana
camara), Madeira Vine (Anredera cordifolia), Cat 6 s C| (Rolicha@dreeungpigaati; now
eradicated), Salvinia (Salvinia molesta) and Water Hyacinth (Eichornia crassipes). All WoNS
that occur on LHI are identified for eradication.

The National Environmental Alert List for environmental weeds lists non-native plant species
in the early stages of establishment and with the potential to become a significant threat to
biodiversity if they are not managed. The National Environmental Alert List currently identifies
28 species that have established naturalised populations in the wild in Australia and have the
potential to become a significant threat to biodiversity (see
http://www.environment.gov.au/biodiversity/invasive/weeds/weeds/lists/alert.html). Three
species are, or were, recorded on LHI: Glory Lily (Gloriosa superba), Leaf Cactus (Pereskia
aculeata) and Tipuana (also called African Rosewood Tipuana tipu; now eradicated).

The list of the Wo r Is 100 Worst Invasive Alien Species (Lowe et al. 2004; ISSG 2013; see
http://www.issg.org/database/welcome/) lists invasive pest animals and weeds considered
among the worst on the planet. Four species from this list are present on LHI: Cherry Guava,
Ginger Lily (Hedychium gardnerianum), Singapore Daisy (Sphagneticola trilobata) and Giant
Reed (Arundo donax).



http://www.environment.gov.au/biodiversity/invasive/weeds/weeds/lists/wons.html
http://www.environment.gov.au/biodiversity/invasive/weeds/weeds/lists/alert.html
http://www.issg.org/database/welcome/
http://www.issg.org/database/species/ecology.asp?si=112&fr=1&sts=&lang=EN

NSW Noxious Weeds Act 1993" and the Noxious Weeds (Weed Control) Order 2014. Under
the Act, noxious weeds are those plants that have the potential to cause harm to the community
and individuals, can be controlled by reasonable means and have the potential to spread within
an area and to other areas. Under the Noxious Weeds Act, weeds can be listed for Local
Control Authority (LCA) areas or state-wide. A LCA has a responsibility for inspections and
enforcement on private lands as well as control of noxious weeds on their own lands. The LHIB
is the LCA for the Island. Declaration as a noxious weed under the Act enables an all-tenure
approach to the management of weed species. The Noxious Weeds (Weed Control) Order 2014
lists all weeds declared noxious in NSW under the Noxious Weeds Act, their class (five classes
of noxious weeds are defined; see Appendix 1: Table A4) and the area to which the order
applies. Currently, 68 invasive weed species declared noxious under Weed Control Order 2014
occur on LHI and are targeted for eradication.

Other listings. The NSW Natural Resource Commission undertook a review of weed
management in NSW (Natural Resource Commission 2014) and identified 22 extreme to high-
priority invasive species that posed a threat to biodiversity in NSW, 14 of which occur on LHI
and all of those are listed for eradication. Most of the 22 species are listed as noxious weeds
under the Noxious Weeds Act, although some are only declared for a small number of LCAs,
even though they are more broadly present in NSW, and more than half are WoNS (Natural
Resource Commission 2014). A number of native Australian plants that are not indigenous to
LHI have been introduced and spread across the island and are considered invasive. In order of
current impact or spread on LHI they are Pittosporum (Pittosporum undulatum), Silky Oak
(Grevillia robusta), Umbrella Tree (Schefflera actinophylla), Flame Tree (Brachychiton
acerifolius) and Purple Cherry (Syzygium paniculatum).

Sleeper weeds are non-native plants that have naturalised but have not yet reached their potential to

form large and widespread populations. Such plants can appear benign for many years, but may

suddenly spread rapidly and widely. Plant naturalisations often lag half a century behind housing

developments (Sullivan et al. 2004 in Bassettetal.2016) , meaning that todayds
not yesterday®) will have future affects on the environment (Bassett et al. 2016). Sleeper weeds are

often not recognised as significant problems until their impact becomes evident
(http://www.environment.gov.au/biodiversity/invasive/weeds/weedsl/lists/sleeper.html). There are many

plants on LHI that can be considered sleeper weeds.

2.1 Target weed species

The 2006 Weed Management Strategy for Lord Howe Island (LHIB 2006) identified 25 weed species to
be eradicated (see Appendix 1). Subsequent to the 2006 Weed Management Strategy, the Noxious
Weeds (Weed Control) Order 2014 (NSW Government 2014) was gazetted. It lists all weeds declared
noxious in NSW under the Noxious Weeds Act and supersedes the listing within the 2006 Weed
Management Strategy.

Also subsequent to the 2006 Weed Management Strategy, a number of new and highly invasive weed
species have been detected in gardens on LHI, including Cat& Claw Creeper, Climbing Nightshade
(Solanum seaforthianum), Ming Fern (Asparagus macowanii var. zuluensis), Leaf Cactus and French
Broom.

'The Noxious Weed Act is to be replaced by the new NSW Biosecurity Act 2015.


http://www.environment.gov.au/biodiversity/invasive/weeds/weeds/lists/sleeper.html

Currently, a total of 155 weed species that occur on LHI are declared noxious for NSW, with 68
declared species listed specifically for the LHI Local Control Authority (LCA) area. The top 10 noxious
weeds of LHI are listed in Table 1.

Tablel Thetop 10 noxious weed species of LHI (arranged in order of decreasing numbers

removed through the Weed Eradication Program). All species are declared noxious weeds under

the NSW Noxious Weeds Act. Other listings in which a species occurs: WoNS, Weeds of

National Significance; Alert, National Environmental Alert List; IUCN, Wor | d6és 100 Wor st
Invasive Alien Species; NRC, extreme (NRCx) to very high (NRCv) priority invasive species that

posed athreat to biodiversity in NSW (Natural Resources Commission 2014). See Appendix 1

for a full list of species targeted for eradication.

Common name Scientific name Other listings

Cherry Guava Psidium cattleyanum var. cattleyanum IUCN

Ground Asparagus Asparagus aethiopicus WOoNS, NRCv

Ochna Ochna serrulata NRCv

Bridal Creeper Asparagus asparagoides WOoNS, NRCv

Sweet Pittosporum Pittosporum undulatum

Climbing Asparagus Asparagus plumosus WOoNS

Cotoneaster Cotoneaster glaucophyllus

Glory Lily Gloriosa supberba Alert

Lady-of-the-Night Cestrum nocturnum

Bitou Bush Chrysanthemoides monilifera subsp. WOoNS, NRCx
rotundata

Eradication versus containment

The practicality of eradication of a weed species is a significant consideration in determining
management priorities. The weed species identified for eradication on LHI are those species for which
eradication is considered feasible given adequate resourcing, technical applications and the life-history
traits of the species. Species targeted for eradication must be able to be removed from all areas across
all tenures. Species for which eradication cannot be considered practical given current resources are
identified for containment (control only). Pannetta & Timmins (2004) describe a range of criteria for
determining the feasibility of eradication of terrestrial weed incursions. Some of these are relevant to
LHI, including:

1 The species can be readily detected at all life-stages (in differing vegetation types).
1 The species responds to treatments.

1 The species is prohibited from re-introduction to the island as per LHI Regulations 2014 and
detailed in the LHI Plant Importation Policy 2014 (LHIB 2014).



9 Long juvenile periods with low rates of persistence in seed-banks.
1 The rate of removal can exceed the rate of reproduction.

1 The extent of the infestation is known or can be determined (improved success with incursions
less than 1000 ha in extent).

All of the 68 declared noxious weeds listed specifically for the LHI LCA area are targeted for
eradication (Table 2, Appendix 1). Although this may seem an onerous task, 40 of those species had
small populations (an estimate of less than 1000 individuals on the island) or restricted distributions at
only a limited number of sites, mainly close to the Settlement (Table 2). Early intervention for these 40
species will reduce future impacts and the cost to undertake their removal.

In addition to the 68 species targeted for eradication, 46 species are targeted for containment (i.e.
control only), none of which are declared noxious weeds (Table 2, Appendix 1). Of these, eight species
should be considered potential species to be upgraded to targets for eradication.

Of the 25 species identified for eradication in the 2006 Weed Management Strategy, all but two remain
the focus of eradication efforts. The remaining two i Mauritian Hemp (Furcraea foetida) and Sea
Spurge (Euphorbia paralias) i are targeted only for containment as, firstly, they are not declared
noxious weeds under the Noxious Weeds (Weed Control) Order 2014 (NSW Government 2014), and,
secondly, it is not considered feasible to eradicate Beach Euphorbia as it will continue to be dispersed
to LHI through sea-drift.

Table2 Summary of declared noxious weeds on LHI and targets for eradication or
containment (control). Declared noxious weeds are those identified in Noxious Weeds (Weed
Control) Order 2014 (NSW Government 2014). LCA = Local Control Authority.

Declared noxious weeds Number of species
Declared noxious weeds specified for LHI LCA area (see Appendix 1: Table 68
Al)

Declared noxious weeds for NSW that occur LHI + declared weeds for LHI 155
LCA area

Noxious weeds targeted for eradication on LHI

Declared species targeted for eradication on LHI (see Appendix 1: Table Al) 68
Species targeted for eradication with 130,001 700,000 plants removed 10
(classified as Common and Widespread to Localised) i Settlement and PPP

Species targeted for eradication with >1000 to <2000 plants removed 18
(classified as Occasional to Uncommon) i Settlement and PPP

Species targeted for eradication with <1000 individuals removed (classified 20
as Uncommon) i Settlement only

Weeds targeted for containment (control)

Number of species targeted for containment and which have been subject to 16

treatment and control (as recorded in LHI WD; see Appendix 1: Table A2)

Alert List i Sleeper weeds

New garden escapes will be controlled as they are detected in the PPP
during eradication grid-search and will be monitored for upgrading to Indeterminate
eradication




Based on the numbers of plants removed during the Weed Eradication Program (see following
sections), the two most abundant species of weed were Cherry Guava (recorded from 165 weed
management blocks) and Ground Asparagus (recorded from 192 weed management blocks) distributed
over an area up to 1064 ha i an island-scale invasion range.

Most of the weeds targeted for eradication on LHI are able to be spread widely 1 dispersed by wind or
by birds 1 and are capable of establishing in all habitats across the island (cliff-edges, from intact to
disturbed forest, at a wide range of elevations and aspects). Some plant communities, such as Howea
forest (DECC 2007), show a level of resilience to weed invasion but all habitats have been shown to be
at risk from weed invasion. Further, the diversity of life-forms of the highly invasive weeds of LHI (vines,
herbaceous and ground layering plants, shrubs, trees and epiphytes) can have a compound effect on
habitats, resulting in a weed-dominated flora.



3 Methodology of Weed Eradication Program

3.1 Target area

For the eradication of weeds, the entire 1455
ha of the island has been delineated into nine
main landscape units (Figure 2):

Malabar (191 ha)
Settlement North (186 ha)
Transit Hill (83 ha)
Settlement South (92 ha)
Intermediate Hill (170 ha)
Lidgbird North (129 ha)
Lidghird Remote (155 ha)
Lidgbird South (309 ha)
Gower (255 ha)
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These nine units are further divided into a total
of 395 weed management blocks, based on
terrain, tracks or lease boundaries. Weed
management blocks are simply marked on the
ground by blue marker tape and are mapped in Figure 2 Map of LHI weed management units.
ArcView version 3.3 (ESRI, Redlands, CA) a

geographic information system (GIS). Each weed management block is uniquely coded, which enables
teams to locate their position and report on weeding effort for each block.

The LHIB is responsible for the management of weeds across the island (1455 ha)?. To rationalise the
investment and priorities for weed search and control, 1024 ha of accessible terrain with known weed
invasions is targeted for grid-search every 2 years. Within the Settlement, 160 ha of leasehold land is
the responsibility of leaseholders. The remaining 271 ha of the island comprises remote terrain that is
assumed to be weed-free based on surveillance, incidental surveys during searches for threatened
species, and current patterns of the spread of weeds; these are currently not targeted as priorities for
grid-search effort.

1 160 ha leasehold within Settlement areas (and the responsibility of leaseholders)
1 271 ha remote terrain, assumed to be largely or wholly weed free i surveillance only)
M 1024 ha accessible terrain with known weed infestations

Note throughout this report, that reference to the Settlement includes both the Settlement North and
Settlement South landscape units.

’Note the areas given for each landscape unit above, and elsewhere in this report, are extracted from GIS shape
files and include areas of marine, sand and rock, which sum to a total area greater than 1455 ha.



3.2 Searclstrategies and seaeftort

The LHI Weed Eradication Program is a multispecies program combining search and control, with all
target weeds removed progressively as they are detected in a block. The 2006 Weed Management
Strategy recommended repeat searches for each management block of the island at a maximum
interval of 24 months within the 80% of the island (1164 ha) for which the LHIB is responsible (LHIB
2006). Such an approach was developed for weed eradication on Raoul and Little Barrier Islands by the
New Zealand (NZ) Department of Conservation (Le Cussan 2004a). The procedure aims to detect, and
remove, all mature plants in the early stages of the weed eradication program to prevent fruiting, or
further fruiting, and the spread of seeds and to then, during follow-up grid-searches, detect and remove
all missed plants, seedlings and re-shooting plants before they are able to mature and set fruit. This
process eventually depletes seed-banks to deliver eradication.

To achieve the repeat treatment of priority weed blocks every 24 months requires a minimum annual
search target of 500 ha per year. Nevertheless, while an area target is important, it should not be
achieved at the expense of the quality of search effort.

Each weed management block is searched in a grid-pattern to ensure that all terrain is covered and
target weeds both detected and removed. Effective searching requires weeders to be spaced no more
than 5 m apart and even closer in dense bushland. Grid-searches are also used when working on rope
and by helicopter (see below).

As stated above, searches and removal are preferably conducted every 24 months, but sites with Glory
Lily (in summer) and Climbing Asparagus (in winter, outside of the breeding season of Flesh-footed
Shearwater Ardenna carneipes) are treated annually.

On-ground search effort involves teams lining up along the edge of a block. They first progress along
the boundary tape working in a staggered line (&@mu paraded towards the end of the block. The person
on the marked edge effectively leads the team. The weeder on the opposite end of the team deploys a
stringline that delineates the next edge of search effort. The team leader retrieves the set stringline and
progressively leads a new run of search effort while the person at the outer end of the search line
deploys a new stringline. This is repeated until the weed management block has been fully searched
and treated.

Grid-search effort is also applied by the LHIB on Crown Land in Settlement areas, and periodically on
leasehold land, where the weed problem is complex. For example, sites with Climbing Asparagus are
visited annually and sites with Madeira Vine visited at least three times a year. The LHIB recently
assisted with the dismantling of recently listed tree weeds (e.g. Silky Oak and Flame Tree) owing to the
cost and risks of the work. Weeding on leases is the responsibility of the leaseholder, but the LHIB
works to achieve good weed outcomes on all tenures.

GPS

In 2014, all weed teams began using GPS (global positioning system) to record the track log of their
search and removal effort. All weeders undertaking searches, including volunteers, carry a GPS. Figure
3 shows a sample of the GPS tracks of cumulative grid-search effort across the island in 2015. The
GPS units also have a base map of the weed management blocks and their codes so weeding teams
can locate their position at any point in the landscape.



The GPS-recorded search
effort is analysed to
determine if the search effort
for a management block is
adequate or complete. This
analysis also helps to
identify areas that cannot be
readily accessed on foot and
require access by helicopter
or rope.

New or isolated infestations
of weeds (mostly mature
plants) are flagged on the
ground with pink survey tape
and are uniquely coded and
marked with a waypoint
using the GPS. This is
referred-ltNdGobas
marking an infestation. INFs
are marked where the
detection of isolated weeds
may be difficult and to alert
weeders in the future to be
alert for seedlings, re-shoots
or potential missed mature
plants when the block is
revisited.

Weed removal

Weeds are controlled in
several ways: removal by
hand (crowning out); by cut,
scrape and paint; scrape and
paint; or foliar spray using
spray packs (see LHIB 2015);
or by splatter gun or applied
by helicopter (see below).

Figure 3 Example of GPS recorded weed search effort for 2015.

All target weeds encountered are treated in the field and are recorded on daily record sheets. The life-
stage of the weeds removed 1 mature, juvenile or seedling 1 are recorded. The weight of Madeira Vine
and corms of Asparagus weeds are also recorded.

Triclopyr was used as a herbicide up until 2011, when its use stopped. Since then, a mix of glyphosate
and metsulfuron-methyl has been adopted for control of woody weeds and Climbing Asparagus.



Lord Howe Island Weeds Database

All field data are entered into the LHI Weeds Database (LHI WD). The Database is used to monitor
change in weed populations, determine priorities for treatment schedules and to forecast future costs
and program needs. Analysis of these data over time can be used to assess if the program is effectively
removing weeds before they mature and therefore trending on an eradication trajectory.

Remote and rugged terrain

Given the remote and rugged terrain of LHI, technical approaches are required to deal with weeds
growing on cliff-edges, cliff-lines and in other difficult terrain where access by foot is not practicable.
The island has approximately 34 km of cliff-line, including sea-cliffs, internal cliffs and mountain cliff-
lines. About 12 km of north-facing sea-cliffs or mountain cliffs are known or are presumed to harbour
target weeds, whereas south-facing cliffs are presumed to be weed free, based on preliminary
helicopter surveillance in 2009 and the pattern of weed invasion elsewhere on LHI.

The extent of cliff-lines and remote terrain on LHI poses a challenge for weed control, and the
development of effective techniques to search for and control weeds is paramount to the success of the
Weed Eradication Program. The program has trialled several methods including terrestrial rope access
(including contracting of rope specialists and training of staff in working safely at heights), winching
teams into remote areas by helicopter, and aerial z -

spot-spraying by helicopter (using cone sprays
and lance-sprays).

Helicopters. Helicopter operations are costly,
but can achieve desired outcomes in a shorter
time and with lower workplace health and safety
risks than terrestrial access to remote, rugged or
inaccessible terrain. Remote area work is
arduous and winch access by helicopter (heli-
winch) enables teams to be on-site daily,
unfatigued, and with more time to work over
larger areas compared with access to remote or
difficult sites by foot (Figure 4). All staff are
required to walk out in the event that conditions
make extraction by winch unsafe or impossible.

The funding for helicopter programs was initially
based on NSW Office of Environment and
Heritage (OEH) rates. Loss of services from
OEH resulted in a lag in finding alternative
operators and an increase in project costs. The
increased costs limited the extent of operational
days. However, it provided relevant estimates for
future operations, which have now been used to
forecast future helicopter operations.

The helicopter program has trialled several

helicopter platforms for winch access, including Figure 4 Helicopter winch access on Mt Gower.
the MBB/Kawasaki BK117 helicopter, which has ~ This access replaces a 4i 5 hour return walk.



Figure 5 The helicopter-mounted lance-spray unit from McDermott Aviation in action.

higher running costs than some of the other helicopters but is considered safer and more stable
platform.

A targeted helicopter surveillance and spraying program using a forward-mounted lance-spray
apparatus was trialled in winter 2015 to undertake search and treatment of Ground Asparagus and
Bitou Bush on sheer cliffs. Over two operational days, 10 km of cliff-line and approximately 1500
individual weeds were detected and treated. The lance-spray program was a first trial application for
Australia and proved to be very successful (Figure 5). Further funding is needed to complete the search
and treatment of remote areas to be covered in this way and to provide follow-up treatment. This
operation occurred outside of the 10-year 20047 14 period but provided a critical breakthrough in
efficiently and effectively obtaining accessing to weeds across a network of cliffs.

Future methods

The LHIB has recently received funding to investigate the application of Herbicide Ballistic Technology
(HBT) in remote terrain, a method developed by the University of Hawaii at Manoa (Honolulu) to target
control of woody weeds using a pneumatic gun mounted on a helicopter to deploy pelletised herbicide,
and also the use of unmanned automated vehicles (UAV), or drones, for monitoring and control of
weeds. Further refinements and trials of new approaches will work to increase access to all parts of the
island and to prevent the increase in weed populations in rugged terrain.



