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Motuihe Weed Control Strategy

Summary

Environmental weed control is essential to the wider restoration of Motuihe.  The main goals for the weed control programme are:

1. Prevent new weed species from establishing 

2. Prevent well-established weed species from infesting new areas

3. Reduce the impact of well-established weed species on native biodiversity

4. Promote the natural, native character of the island (where this will not impact on the historic heritage of the island)

The highest priority is to control and try and reduce to zero density those species with a very limited distribution, but which are a high threat to the biodiversity of the island.  These species are: monkey apple
, smilax, agapanthus, barberry, boneseed, fairy crassula, Cyrtomium falcatum, elaeagnus, Moreton Bay fig
, Japanese honeysuckle, Kermadec pohutukawa, prickly pear cactus, Japanese spindle berry, brush cherry, guava and banana passionfruit.  Methods for their control are presented.  This work must be undertaken by experienced operators.  

The next highest priority is to manage the already well established but very damaging weeds, including rhamnus, mothplant, pampas and the olives that have not been identified as historic.  Specific strategies for dealing with these species are presented.  The first goal with these species is to reduce the amount of seed set by controlling the largest fruiting adults first.  Later control will manage the smaller individuals.

The secondary focus of this strategy following the ‘species-led’ work outlined above is ‘site-led’ work.  The most important sites to control weeds in are: 

·   those that are currently relatively free of most environmental weeds

·   the most intact bush remnants of Von Luckner’s, Taraire and Orchard

·   sites that are to be planted.

There are many trees on the island with historic significance.  Where these species are becoming weedy, they will be removed.  In some cases the significance of specific adult trees is such that they will be retained, but any other individuals will be removed.

A summary of the weed control priorities for Motuihe is presented on page X.

The restoration of Motuihe is a partnership between the Department of Conservation and the Motuihe Restoration Trust.  Much of the weed control work requires skilled and experienced workers, but there are also many tasks that less experienced volunteers can undertake.  In order to have a co-ordinated approach, the Motuihe Restoration Trust will ideally have weed control staff based on the island for at least a few months of the year.

1.  Introduction
Motuihe is one of the most picturesque islands in the inner Hauraki Gulf.  However, what from a distance looks like intact native forest remnants are in some areas actually a few native trees with a canopy of rhamnus and other exotics.  Some weed species, including mothplant, rhamnus, pampas and woolly nightshade are well established on the island.  Others however have only a very limited distribution, including Japanese honeysuckle, banana passionfruit and boneseed.  The issue of weeds is somewhat complicated by the historic nature of some of the exotic trees on the island.  For example, olives associated with early European occupation of the island are becoming a problem, but the original trees are protected.

There are very few animal pests on Motuihe.  At the time of writing, a rabbit eradication operation seems to have succeeded, though it was too early to be absolutely sure.  It appears that cats have also been eradicated from the island during this rabbit control and that Norway rats were eradicated during an earlier control operation.  If the rabbit eradication has been successful, there will be no pest mammals known from the island.  A number of weed species, particularly rhamnus, seem to have become more prevalent with the absence of these browsing pests however, and a greater potential now exists for establishment of weeds not previously noted on Motuihe.  

In 2000 the Motuihe Restoration Trust was formed with the mission of restoring the natural, cultural and recreational values of Motuihe in partnership with the Department of Conservation.  This weed control strategy will form an integral part of the overall Motuihe Restoration Plan (Hawley, 2005).
In the past, environmental weed control on Motuihe has been limited largely due to a lower  DOC conservation priority compared to Rangitoto and its closest neighbour Motutapu.  With the development of the Motuihe Restoration Trust and the enthusiasm they have brought to the island, much more is possible as the Trust and DOC work together.  
A map of Motuihe can be found in Plan 1.

1.1 Scope of this Document
This plan offers priorities and strategies for controlling the major environmental weed species on Motuihe.  It suggests methods of control for many of these species, but methods should be checked against DOC’s Weed Manager (Department of Conservation) for the most up to date information.  Some suggestions for the timing of control are given, but specific time-bound goals are not given.  While such goals are desirable, at the time of writing there was no certainty about the level of funding this weed programme would receive, so the amount of work possible in any given year is not known.

Because the weed situation on the island is likely to change very quickly as control progresses and as new species arrive on the island brought by wind and birds, it is suggested that this strategy be reviewed after its second year, in 2006. After this, a review every three years would be appropriate, to ensure that it is kept relevant.
This weed control strategy should be seen in the context of the overall restoration plan for Motuihe.  The Motuihe Restoration Plan (Hawley, 2005) provides further strategy for planting, translocation of species, enhancement and interpretation of historic features and visitor facilities.  

This strategy is based on the template provided by the Rangitoto Weed Control Strategy (Department of Conservation, 2001) and the Motutapu Weed Control Strategy (Department of Conservation, 1997).  These two documents also show the important links between the islands of the Gulf.
1.2  Relationship with Other Gulf Islands
Motuihe is only a small part of a network of Inner Hauraki Gulf islands (see Plan 2).  At 179 hectares, it is much smaller than some of its nearest neighbours, such as Waiheke (9700 ha), Rangitoto (2330 ha) and Motutapu (1550 ha).  It is however home to very large infestations of some weed species, notably rhamnus and mothplant.  Weed control operations are also currently being undertaken on Rangitoto, Motutapu, Motukorea (Browns Island), Rakino and Waiheke, as well as some of the smaller islands and rock stacks between them.

Weeds with wind-blown seeds, such as pampas and mothplant, can easily be blown from Motuihe to other islands.  They may also reinvade Motuihe from other islands.   Due to the lack of large areas of intact native habitat on Motuihe, it is likely that birds will fly between the islands in search of food.  Planting may also make the island more attractive to birds.  This is likely to lead to bird-dispersed weed seeds being moved around the Gulf.  

Because the weed problems of all the islands (and the mainland) are interconnected, it is important to consider the distribution of weeds on nearby islands when planning control.  For example, monkey apple is not known from Rangitoto, Motukorea or Motutapu, but has been found on Motuihe.  It is therefore important to control this to prevent its spread to other islands. 

1.3 DOC’s Strategic Plan for Managing Invasive Weeds

The Department of Conservation’s Strategic Plan for Managing Invasive Weeds outlines the main principles it uses for managing invasive weeds.  While these were written in a national context, they can be used to guide work within management units also.  This is particularly true where the management unit is an island. These are reproduced below with comments relating to Motuihe.

	Principle 1:
	Managing invasive weeds is essential to ensure the long-term survival of New Zealand’s native species and natural communities



	Principle 2:
	The first and best “line of defence” for managing weed threats is at the border.

Weed species not currently found on Motuihe must be kept off the island by enforcing strong biosecurity standards and raising awareness among volunteers and visitors 



	Principle 3:
	Early management of potential invasive weed species minimises both the future control costs and the possible degradation and loss of New Zealand’s natural heritage.  This in turn requires timely and accurate information.

This principle applies to controlling new invasive weeds that are just beginning to become established on Motuihe and any new species that arrive in the future.



	Principle 4:
	Effectively managing weeds requires a precautionary approach.

Where there is a shortage of knowledge or understanding about the potential for serious or irreversible impacts on indigenous species and communities, this shortage of full information should not be used as a reason to postpone adopting appropriate measures.  An example is controlling Cyrtomium falcatum.



	Principle 5:
	In New Zealand, landowners or managers have the primary responsibility for plants and animals on their own land, and can make decisions on when and how to manage them.

DOC is ultimately responsible for the weed control on Motuihe.



	Principle 6:
	Successfully managing weed threats in the long term requires the cooperation, expertise, and sometimes co-ordinated action of DOC, research agencies, iwi and the general public.

There are a range of stakeholders in Motuihe, many of whom have an interest in the restoration of the island’s biodiversity.



	Principle 7:
	DOC has a responsibility to ensure that its activities are effective and efficient, and do not adversely affect the health and safety of staff, contractors or the public.

This document forms part of DOC’s approach to effectiveness.  DOC will set minimum requirements for the training and preparation required for anyone undertaking weed control on Motuihe.


2.  Plant Pests on Motuihe
2.1  Environmental and agricultural weeds
Motuihe has a recorded wild vascular flora of 372 species, 59% of which are adventive (de Lange & Crowcroft, 1999).  Not all of these adventive species are considered invasive weeds, but a number pose problems for the agricultural and conservation management of the island.  There are also a large number of exotic species planted as garden ornamentals, shelter belts, and other general plantings.  

It is important to draw the distinction between agricultural and environmental weeds.  Agricultural weeds are those which pose problems in the management of pasture, such as thistles and Bathurst burr.  Control of agricultural weeds is primarily the responsibility of the farm lessees.  Agricultural weeds are ignored by this plan except when they impact on areas that will be planted or impede access for planting or other restoration activities.  

Environmental weeds are plants exotic to the Inner Gulf Islands Ecological District which invade and alter the structure and functioning of native ecosystems.  Of particular concern are trees that are able to compete for space with native trees, climbers that grow quickly and smother native vegetation, and ground cover plants which prevent the regeneration of native species or exclude them from their niche.  
Distribution maps of the major environmental weed species on Motuihe can be found in Appendix A (to be inserted).
2.2  Weed sources

2.2.1  Nearby land
The closest landmasses to Motuihe are the other Inner Hauraki Gulf islands: Motutapu, Rangitoto, Motukorea (Brown’s Island), Waiheke, and Rakino (Fig. 1.2).  All these islands have infestations of weeds in common with Motuihe and because of their close proximity are likely to exchange weed seeds with Motuihe by wind and bird dispersal.  The Auckland mainland is one of the weediest places in the world and is within flying distance of several species of birds that may bring weed seeds.  The weed control programme on Motuihe would therefore ideally be complemented by similar weed control efforts on these other islands and the coastal areas of mainland Auckland.

Rakino and Waiheke are both largely in private ownership, making co-ordinated weed control programmes on these islands more difficult to implement.  The Auckland Regional Council is however controlling rhamnus and some other weeds on Waiheke and is assisting landowners undertake weed control on Rakino.  DOC is also controlling weeds on their small reserves on Rakino.

Most of the coastal land of Auckland is privately owned and supports a huge variety of potential environmental weeds. While landowners are required to control a handful of weed species under the Regional Pest Management Strategy (Auckland Regional Council, 2002), most species are not subject to control.  Although rhamnus is required to be controlled on the Hauraki Gulf Islands, there is no obligation for it to be controlled on the mainland.

Rangitoto is subject to a large-scale weed control programme managed by the Department of Conservation.  Rhamnus is a major target in this programme, along with a long list of other weeds (Department of Conservation, 2001).  Motutapu also has a large-scale weed control programme, funded by the Motutapu Restoration Trust (Department of Conservation, 1997).  

Motukorea is managed by the Department of Conservation with financial assistance from the Auckland City Council.  The weeds present are similar to those on Motuihe, but are limited to a few sites.  Initial control on all sites on Motukorea is expected to be completed in 2005, so annual follow up control should be able to keep the weeds down in the future.
There is an opportunity for the Motuihe Restoration Trust to help raise awareness of environmental weeds amongst owners and managers of nearby land and to encourage individual weed control efforts.  The Trust should seek to become involved in the development of weed control strategies on other inner Gulf islands and the Auckland mainland, such as the Weedbusters programme.  

Weed surveillance will be undertaken regularly on Motuihe to detect new invasions of weeds from potential sources in and around the Hauraki Gulf.  See section 6 for details.

2.2.2  Residents’ gardens
There is only one house left on Motuihe that supports a garden, but the legacy of gardens past remains around some historic sites.  The farm house garden was surveyed in March 2004 and some species will need to be controlled (Graham & Lindsay, 2004).  The top house near the nursery now has no garden in place, but agaves and succulents from previous occupation are growing down the cliffs below the house.  The Sea Cadet house on the north western headland also has the remnants of a garden that contains agapanthus and impatiens. 

Other exotic trees associated with previous occupation of the island are dealt with in sections 2.3 and 3.3.6.

2.2.3  Accidental importation
There is potential for new environmental weeds to be accidentally introduced by people, either on their clothing or shoes, or on equipment transported to the island.  Access to Motuihe is unrestricted, so there are few measures that can be put in place to prevent importation of weed seeds on visitors’ clothes and boots.  The most effective measures in this case are: advocacy of the weed problem, to encourage people to make sure their boots are clean of soil and seeds; and ongoing surveillance for new weeds.  The Trust could advocate this through boating clubs and in particular with their volunteers.
Importation of weeds on vehicles, agricultural equipment, stock, and nursery supplies probably poses a more significant threat.  Efforts should be made to ensure that all vehicles and pieces of equipment are cleaned of vegetation and soil before arriving on the island.  Potting mix imported for the nursery needs to be sterile and sourced from a reliable supplier.  Biosecurity standards are presented in the Island Biosecurity Plan, Auckland Conservancy (Department of Conservation, 2004). 

Plants for the restoration project should be grown in the nursery on the island, thus minimising the risk of introducing weeds along with plants raised elsewhere.  In the early stages of the programme, some plants were brought in from nurseries on the mainland.  This should not be allowed in the future, as weed seeds and other pests, such as Argentine ants, may be inadvertently brought onto the island.
2.3  Historic Trees

Motuihe has many exotic trees as a reminder of its history of military use, quarantine and farm management.  Some of these trees pose no threat to the native biodiversity of the island and are historically significant.  Others have shown weedy tendencies, are considered potential weeds or are of such low historic significance that they could be removed to enhance the native character of the island.
Strategies for dealing with key species are found in section 3.3.6.

Details of these historic trees can be found in Exotic Trees of Heritage Significance, Motuihe Island (Department of Conservation, 2004).  Trees of significance have been marked with plastic tags on the northern side of the tree.
2.4  Native plants outside their natural range

Several species of native plant that are not naturally found in the area have been planted on Motuihe.  In most cases, they can be treated as if they were exotics as it would be undesirable to have them reproduce on the island.  In some cases there is also a risk that they could hybridise with relatives that are naturally found on Motuihe.

Native plants that have been introduced to Motuihe include the Kermadec pohutukawa (Metrosideros kermadecensis), Olearia paniculata, kohuhu (Pittosporum tenuifolium ssp. tenuifolium), and Pomaderris apetala. These should all be removed.

Further genetic pollution should also be avoided by careful ecosourcing of seeds for restoration planting.  This is described more fully in the Motuihe Restoration Strategy, (Hawley, 2005).

2.5 Weed control already undertaken
Some initial planning and ground work has been done over the last few years by a variety of people.  The distributions of several major weeds were mapped by the NZ School of Outdoor Studies (NZSOS) in August 2000.  Helen Lindsay prepared a draft restoration plan for the island as part of a Diploma in Sustainable Land Management (Lindsay, 2000).  This included a weed strategy and a list of priorities for weed control.  This work has been incorporated into this strategy.  Further work has also been done by Shelley Heiss-Dunlop, who is completing an MSc thesis on the restoration of Motuihe (Heiss-Dunlop, 2004).  Heiss-Dunlop has also done work on a weed strategy for the Trust; again this work is incorporated in this strategy.

Other weed control work done to date can be split into that done by volunteers and that done by DOC staff and contractors.

Since 2000, volunteers have done the following work:

· The NZSOS has been controlling weeds on Motuihe for several years.  Their work has mainly focussed on controlling rhamnus on the northern coastal margins and on mothplant at various sites around the island.

· Large rhamnus trees have been targeted at many sites using a basal spraying method

· Adult mothplant in Orchard Bush and round the east coast has been controlled, though there is still a lot of work to get these areas under full control

· Woolly nightshade has been controlled during other work in the above areas

· Kikuyu control has been started

DOC has a weed control team based on Motutapu Island.  Their main role is to control weeds on Rangitoto Island.  The weed team has spent a week a year on Motuihe in the last two years.  The tasks they have undertaken include:

· Control of low incidence, high threat weeds, such as banana passionfruit, smilax, barberry and elaeagnus

· Control of mothplant in orchard bush

· Control of isolated mothplant around the western headland

· Surveillance and mapping of major weed species

· Monkey apple trees were cut down and their stumps poisoned

DOC has also contracted some individuals and companies to undertake weed-related work on Motuihe.  Helen Lindsay and Sharen Graham were contracted to search for new weed species and map the distribution of the main weed species (Appendix B).

Aerial weed control has also been undertaken by Skywork Helicopters as part of DOC’s responsibilities under the Regional Pest Management Strategy (RPMS).  Initial work concentrated on woolly nightshade as required by the RPMS.  The 02/03 aerial spraying was able to target rhamnus under a change in the RPMS and so sprayed rhamnus from Billy Goat Point south to the edge of Orchard Bush.  Large areas of gorse, woolly nightshade and mothplant were also targeted.

2.6  Effectiveness of past control

The success of control operations to date has been moderate. Good control has been achieved with some species, but others have proven difficult to control.  The effectiveness and efficiency of control has been boosted since DOC put several key volunteers through the Growsafe herbicide safety course.  This has meant that those individuals can use herbicides on the island, which has allowed them to work through areas much more quickly and efficiently.

Good control has been achieved on species with a limited distribution, such as barberry, banana passionfruit and elaeagnus.  It is necessary to keep the pressure on in order to get rid of the last individuals.

Mothplant is difficult to control, particularly as the stems get larger.  Foliar spraying does not appear to work well on the largest plants, so cutting and painting must be used instead.  This is much slower, but seems to be necessary.  Handpulling is used for volunteers that do not have their Growsafe certification, but the roots often break off and resprout.  Areas like this will need to be followed-up with foliar spraying.

Rhamnus is also difficult to control, especially in such large stands.  Aerial control of large trees has been moderately successful, but is not appropriate in areas with good native cover.  Foliar spraying of smaller plants is effective.  For mid-sized trees, it would be desirable to cut them down and paint their stumps, but piles of dead material impede access for future weeding.  Larger trees can be killed with basal painting of a herbicide / diesel mix, but this is not 100% effective.  Perseverance is necessary to achieve good control.

3. Control and eradication strategies
3.1  Weed management objectives
The management objectives for weeds on Motuihe fall into four main categories.  

· Eradication is the permanent removal of all individuals where there is virtually no chance of reintroduction to Motuihe.  

· Control to Zero density is the permanent removal of all individuals, but it is likely that wind or birds will bring seeds back to Motuihe at some stage.  

· Sustained control is the objective for species that are well established on the island, so control to zero density is unlikely in the next ten to twenty years.  Sustained control is also the objective for low priority weeds.  

· No control is the fourth category and only applies to species not considered environmental weeds.  These species are not dealt with in this strategy.

The management objective for each environmental weed species is listed in Table 3.1.  
Eradication from Motuihe is a realistic objective for those species with very limited distributions, a known effective method of control, and a very low chance of reintroduction from nearby land.  Weeds with seed dispersed by wind, seawater, or birds have a strong chance of being transported to Motuihe if they grow on other Inner Gulf islands or in nearby coastal mainland areas.  Therefore the only species which can reasonably be eradicated from Motuihe are those with small populations that lack an efficient dispersal method, e.g. century plant, fairy crassula and montbretia.  

Weeds with small populations and limited distributions on Motuihe and a known effective method of control, but which are likely to be reintroduced via wind or birds from nearby land have been assigned a management objective of control to zero density.  Eradication of these weeds would be possible were it not for the likely reintroduction from other populations.  Weeds in class 1 are the highest priority for control.  As these species are brought under control, class 3 species will become a higher priority.  Class 3s can be further prioritised by their objective, with eradication being higher than zero density and so on. 
The time frame of eradication and control to zero density cannot be reliably stated for most species.  The life of the seed in the soil (or the persistence of tubers) can be lengthy for many species, so although removing the current plants means that no more seed can enter the seed bank, seed already held in the soil could germinate over a period of time.  The disturbance involved in treating the current plants should trigger the germination of much of the dormant seed at the control site, which can then be killed during follow up work.  Regular surveillance and control action will be needed for as long as new seedlings continue to appear, and it is important that the monitoring programme takes into account the minimum age at which the species is able to flower and set seed, and the timing of flowering and seeding.  

Eradication or control to zero density of species with large, widespread populations is not achievable in the medium term.  Sustained control is the management objective for most of the weeds in Classes 2, 4 and 5, especially when they have good seed dispersal mechanisms and are common weeds on other Inner Gulf islands.  Sustained control will aim to limit the population to its current distribution and slowly reduce it through site-led work.  Control to zero density of some of these widespread weeds may be achievable in the long term (e.g. twenty years).  Eradication would only be possible if control efforts are also carried out on land within the seed dispersal range.  

Priority class 6 is reserved for species that are believed to have been ‘eradicated’ from Motuihe i.e. no individuals have been known here for several years.  As control work progresses, weeds remain in their original priority class until monitoring of all old sites has shown no reappearance of the weed for three successive years.  Once it is certain that monitoring is no longer needed, the weed will transfer to Class 6 and old sites will receive no more specific attention.  
Table 3.1  Weed control objectives for major weed species

	Class 1

High priority potential weeds
	Botanical Name
	Common name
	Management objective
	Strategy

	
	Acmena smithii
	monkey apple
	Z
	Species

	
	Agapanthus praecox
	agapanthus
	Z
	Species

	
	Asparagus asparagoides
	smilax
	Z
	Species

	
	Berberis glaucophylla
	barberry
	Z
	Species

	
	Chrysanthemoides monilifera
	boneseed
	Z
	Species

	
	Crassula multicava
	Fairy crassula, pitted crassula
	E
	Species

	
	Cyrtomium falcatum
	Asian fern
	Z
	Species

	
	Elaeagnus X reflexa
	elaeagnus
	Z
	Species

	
	Euonymus japonica
	Japanese spindle tree
	Z
	Species

	
	Ficus macrophylla 
	Moreton Bay fig
	Z*
	Species

	
	Lonicera japonica
	Japanese honeysuckle
	Z
	Species

	
	Metrosideros kermadecensis
	Kermadec pohutukawa
	Z
	Species

	
	Opuntia vulgaris
	Prickly pear cactus
	Z
	Species

	
	Psidium cattleianum
	guava
	Z
	Species

	
	Syzygium australe
	brush cherry
	Z
	Species

	
	Passiflora mixta
	banana passionfruit
	Z
	Species


	Class 2

High priority established weeds
	Araujia sericifera
	mothplant
	SC
	Species and site

	
	Cortaderia selloana, C. jubata
	pampas
	Z
	Species and site

	
	Olea europaea ssp. europaea
	olive
	Z*
	Species

	
	Pennisetum clandestinum
	kikuyu
	Z
	Species

	
	Rhamnus alaternus
	rhamnus, evergreen buckthorn
	SC
	Species and site


	Class 3

Medium priority potential weeds
	Agave americana
	century plant
	E
	Species

	
	Araucaria heterophylla
	Norfolk pine
	Z*
	Site

	
	Carica pubescens
	pawpaw
	SC
	Site

	
	Crataegus monogyna
	hawthorn
	Z 
	Species and site

	
	Crocosmia X crocosmifolia
	montbretia
	E
	Species

	
	Eucalyptus spp.
	eucalyptus, gum trees
	Z*
	Site

	
	Fatsia japonica
	fatsia
	Z
	Species

	
	Impatiens walleriana
	bizzy lizzie
	Z
	Species

	
	Iris foetidissima
	stinking iris
	SC
	Site

	
	Myoporum sp.
	hybrid ngaio
	Z
	Species

	
	Olearia paniculata
	akiraho
	Z
	Species

	
	Oleander nerium
	Oleander
	E
	Species

	
	Pittosporum tenuifolium ssp. tenuifolium
	kohuhu
	Z**
	Species

	
	Pomaderris apetala
	tainui
	Z
	Species

	
	Rosa rubiginosa
	briar rose
	SC
	Site

	
	Rubus fruticosus
	blackberry
	SC
	Site

	
	Salix spp.
	willows
	E
	Species

	
	Solanum pseudocapsicum
	Jerusalem cherry
	SC
	Site

	
	
	
	
	

	
	
	
	
	


	Class 4

Medium priority established weeds
	Solanum mauritianum
	woolly nightshade
	SC
	Site

	
	Solanum linnaeanum 
	apple of Sodom
	SC
	Site

	
	Arum italicum
	Italian arum
	SC (around nursery)
	Site

	
	Pinus spp.
	pines
	SC
	Species and site

	
	Ulex europaeus
	gorse
	SC
	Site

	
	Zantedeschia aethiopica
	arum lily
	SC
	Site


	Class 5

Low priority established weeds
	Phytolacca octandra
	ink weed
	SC (in planting areas)
	Site

	
	Various
	thistles
	SC (in planting areas)
	Site

	
	Physalis peruviana
	Cape gooseberry
	SC
	Site


	Class 6

Species thought to be eradicated from Motuihe
	Nephrolepis cordifolia
	Tuber ladder fern
	E
	

	
	Polygala myrtifolia
	sweet pea shrub
	E
	


E= eradication  Z= control to zero density  SC= sustained control
* These species include protected historic trees on the island.  Zero density refers to unprotected trees only

** For individuals around the houses.  Any newly planted individuals from a known source are of course exempt from control.

3.2  Species-led vs. site-led control
The weed control programme on Motuihe will be a blend of species-led and site-led control.  The species-led approach is to control the target species wherever it occurs without stopping to control the other weeds around them.  Site-led weed control is control of all environmental weeds at specified sites.  
Weeds in priority class 1 (Table 3.1) all require an immediate species-led approach to prevent further spread and to bring them to zero density.  Regular control of all class 1 sites should be the first priority for the Motuihe weed control programme, with the approach specifically tailored for each species.  See section 3.3.1 for these strategies.

Reducing the long term impact of class 2 species is also important, so the goal for these species initially is to reduce the amount of seed they can produce by controlling the largest fruiting individuals. Note also the species-led strategies for dealing with mothplant and rhamnus outlined in sections 3.3.2 and 3.3.3.  The characteristics of these species on Motuihe require a separate strategic approach. 
The highest priority site-led control work is to keep relatively uninfested areas clean.  For example, while the western headland is heavily infested with rhamnus and some other species, there is very little mothplant, so mothplant should be kept out of this area.  The next priorities are to keep native forest remnants and recently retired planting areas free of all environmental weeds.  To set the relative priority of other sites, we use the principle of peeling back the infestation to its centre. On Motuihe there are two major centres of infestation.  One is the area between Billy Goat Point and the northern end of Ohinerau Bay; the other is Orchard Bush.
All bush sites will be split into smaller plots to make searching for and controlling weeds easier.  Each plot should be grid searched so that the entire plot is checked.  All class 1, 3 and 4 species should be controlled.  There are some specific strategies for dealing with class 2 weeds within sites in section 3.3.

Initially, the aim of control at any site is to limit seeding by removing the mature individuals.  Secondary control is made up of follow-up visits, and aims to remove smaller plants and the flush of young plants that usually occurs in a disturbed control site.  Secondary control should be carried out before the juvenile plants left during the initial visit begin to set seed.  The time period between first and subsequent visits will depend on the species involved, but will usually be a maximum of two years.  
3.3 Strategies for specific species

3.3.1 Class 1 weeds
Because it is critically important that the control of these species is successful every year to achieve zero density, skilled contractors will be required to target them.   Ideally, the same contractors would be used every year so that they know the sites.  In most cases, volunteers could control them if they come across them, but expert follow-up is required.  The main control work should occur in spring with a follow-up search and monitor in late-summer.  All details regarding what was found, where and how it was treated must be recorded and the information stored safely.

In some cases it may be desirable to remove all the other vegetation from around a persistent infestation to provide the best possible access and improve the effectiveness of control.  Except for historic or very significant species, control of class 1 species should be a higher priority than avoiding damage to every last native species in the immediate area.

While there are only a limited number of sites where these weeds are currently known, it is possible that there are other sites not yet found.  If new sites are found, the site should be appropriately marked, they should be immediately controlled and incorporated into the species-led programme.

Strategies for class 1 weeds of Motuihe are outlined below.  Known locations of these species on Motuihe are listed in Appendix A.
Agapanthus

This is known on Motuihe from around the old Sea Cadet hut and the farm house.  Agapanthus can set seed prolifically and is tolerant of a wide variety of conditions.

Strategy: the area around the Sea Cadet hut should be carefully searched and any agapanthus should be sprayed with 0.6% triclopyr or dug out, bagged on site and removed from the island.

Banana passionfruit

This is only known on the island from one part of Orchard Bush and a single plant growing in the farm house garden.  Banana passionfruit is a serious weed in many parts of the country and should not be allowed to establish more fully on Motuihe.  It has already been subject to control over two seasons and the number of individual plants has been greatly reduced.
Strategy: grid search the known site in Orchard Bush annually.  All plants found can be hand-pulled.  Larger plants could be sprayed with 0.6% triclopyr if it is unlikely that all stems can be hand-pulled.  If any adult plants are found with fruit, the fruit should be bagged and removed from the island. 
Boneseed

Boneseed has a limited distribution on Motuihe.  The centre of the infestation is just west of Billy Goat Point on the cliff, with a scattering of plants above.  The odd individual has also been found along the coast below Orchard Bush. There is a lot of habitat for it to establish in around the coast.  
Strategy: search the coastal margins for this species during its flowering period in spring and early summer.  Most individuals will be able to be hand-pulled.  If they are too big for this, they should be cut as close to the ground as possible and the stumps poisoned with metsulfuron (5g/litre).  Abseiling equipment will be required for many of the plants growing on cliffs.

Barberry

A thorny weed that is most likely to grow among young trees and in light gaps.  Two adult trees growing in pasture by Orchard Bush have already been removed and the only other known specimens have been found in Orchard Bush.  No individuals were found in recent searches (Graham and Lindsay, 2004).

Strategy: monitor the stumps of trees treated in 2004 for regrowth.  Grid search the area in Orchard Bush where they have been found in the past.  Cut any plants found as close to the ground as possible and the stumps poisoned with  metsulfuron (5g/litre) or 10% Tordon Brushkiller.
Brush cherry

A large tree with fleshy fruits that are spread by birds. It is relatively shade tolerant, so can invade disturbed areas and maturing native forest.   A stand of trees near the farm house was controlled several years ago and no other individuals have been recently found.

Strategy: survey for brush cherry in areas near where it was previously found.  If any are found, hand pull or cut them as close to the ground as possible and poison their stumps using metsulfuron (5g/l).
Cyrtomium falcatum

This Asian fern is only known in the wild from a handful of sites in New Zealand.  Cyrtomium is only known on Motuihe from a single site behind the toilet block near the wharf.  It has already been subject to some control on Motuihe.  While not much is known about the possible impacts of this species, a precautionary approach is appropriate for newly naturalising species.  
Strategy: previous foliar spraying with metsulfuron (5g/10 litres plus penetrant) seems to have been quite successful.  The known site and surrounding areas should be grid-searched at least annually and any plants found should be sprayed.  If large plants are found that have survived previous control, they should be dug out and put straight into sealed bags.  They should then be removed from the island.

Biosecurity should be considered when dealing with this species- spores may get into the tread of boots when working in this area, so should be thoroughly cleaned on site before going into other potential habitat.
Elaeagnus

Generally a slow invader, it is limited to Orchard Bush on Motuihe.  The individuals are not large and relatively easy to control.  It should be possible to quickly bring this species to zero density, particularly after the control work that has been done to date.
Strategy: grid search the known site in Orchard Bush annually.  All plants found should be cut as close to the ground as possible and the stumps poisoned with Vigilant or undiluted Tordon Brushkiller.  Care should be taken that the cut material is not left in contact with the ground to prevent it from re-rooting.  Regular follow-up is essential.
Fairy crassula

Only known from one site on the cliffs below the top house.  Is able to move by fragments, so it is possible that bits could be moved around by the tide.

Strategy: engage abseiling contractors.  Foliar spray using 0.6% triclopyr.  Survey coast below the cliffs to ensure no new populations have established.

Guava

Only known from the farm house garden.  Naturalises sparingly in Auckland, but more frequently further north and on islands such as Great Barrier.

Strategy: cut any trees as close to the ground as possible and poison their stumps using metsulfuron (5g/l).  Survey areas around the farm house for any escapees.
Japanese honeysuckle

Only a single small site has been found on Motuihe.  Japanese honeysuckle is a serious environmental weed on the mainland and on Waiheke.  It is important that it does not establish on Motuihe.

Strategy: foliar spray the known site with Tordon Brushkiller (0.6%) or metsulfuron (5g/litre plus penetrant).  
Japanese spindle tree

Naturalises freely around Auckland but is relatively easy to control.  Was found during surveys in 1994 (de Lange & Crowcroft, 1999), but has not been found in recent years.  It may have been eradicated already.

Strategy: survey for spindle tree in areas where it has previously been found.  If any are found, cut the trees as close to the ground as possible and poison their stumps using metsulfuron (5g/l).

Kermadec pohutukawa

Kermadec pohutukawa is a separate species to the pohutukawa that occurs on Motuihe, but can hybridise with them.  Over time this could result in hybrid pohutukawa becoming common on the island.  The Kermadec pohutukawa planted on Motuihe are mostly associated with the historic headland, where eight occur.  
Strategy: cut the trees down as close to the ground as possible and poison their stumps using metsulfuron (5g/litre).  An expert botanist should be brought to the island to search for possible hybrids, particularly around the north western headland where the adult trees occur.  Hybrids should be treated in the same way as Kermadec pohutukawa.

Monkey apple

The last large adult trees of this species were removed in 2003.  Seedlings and a single sapling have however been found around the western headland.  

Strategy: the headland should be grid searched every two years to look for monkey apple.  Any seedlings found can be hand-pulled.  Larger saplings should be dug out or cut as close to the ground as possible and the stumps poisoned with metsulfuron (5g/litre).

Prickly pear cactus

Only known from a few plants growing near the top of the cliffs below the top house.  A very serious weed in Australia, but not yet a major problem in New Zealand.  Can be difficult to control as it can grow from fragments.

Strategy: Engage abseil contractors to control.  All plants should be manually removed and all material burnt or taken from the island.  Should not be sprayed, as this causes the cactus to fall apart and the fallen ‘paddles’ grow again.

Smilax

A serious weed that can be very difficult to control over large areas.  It is only known from the western headland and a previously cultivated specimen at the farm house, so should be controlled before it can establish further.  
Strategy: needs to be targeted in spring before it sets seed and when its foliage is present.  Dig out all tubers and bag them on site.  Remove all material from the island.  If digging is not possible, spray with 1% glyphosate.  The coast of the headland should be grid searched annually.  The east coast is also a place where smilax could arrive from Waiheke, so vigilance while in this area is important.

Class 2 Weed Strategies

3.3.2 Rhamnus

Rhamnus is an evergreen tree that can grow to 15m tall, though it is more commonly up to 5m tall.  It has separate male and female plants, so fruit are only formed on the females.  They fruit from early spring well into summer.  Its seed can probably last three years in the soil.

Rhamnus forms a closed canopy in several places around Motuihe.  It is also a serious weed on other Inner Gulf islands.  It has proven difficult to control the full height and size range of the rhamnus found on the islands, especially because of the density in which it can be found.  The following recommendations are based on best knowledge to date, but the reality is that fully reliable methods have yet to be found.

One of the challenges of controlling rhamnus in Motuihe is that it forms a dense canopy in places.  Control of all individuals at once would fully open the canopy, providing a lot of light for other weeds to colonise the sites.  To alleviate this problem, the control will need a step-by-step approach, controlling the largest and smallest individuals first, then slowly removing the remaining plants. The methods required for each size class are outlined in table 3.2 below.

The first priority will be to reduce the amount of seed that is entering the seed bank.  This will be achieved by targeting the largest (over 15cm diameter) female trees across the whole island and killing them standing.  This will need to be done in spring and early summer when the fruit is on the trees so that females can be identified. 

Once the largest females have been controlled at all sites, a site-led approach should be used.  The priority list in section 4 gives the order in which sites should be managed.  In the first season of site-led control in plots with dense rhamnus, the next largest female rhamnus (over 8cm diameter) should be killed standing.  The smallest rhamnus (under 2m tall) should also be controlled.  

These first steps will remove the major fruiting individuals and prevent smaller plants from becoming bigger and more difficult to control.  It will also create a mosaic of small light gaps and shade, rather than very large light gaps. Smaller light gaps should mean fewer other weeds being able to establish in them. Any weeds that do come up in them, such as woolly nightshade and mothplant, will need to be controlled during future site-led work.

In the second and later seasons of site-led control, all remaining rhamnus should be targeted.  This will be a slow process and in some sites it may not be possible to control every individual until several seasons of control have been done.

There may be some sites where there are few enough rhamnus present that all individuals should be controlled, the above strategies notwithstanding.

Rhamnus growing on cliffs will need to be controlled using abseiling equipment.  This abseiling work should not be undertaken below areas of dense rhamnus infestations until those infestations have been controlled.  The exception to this would be when boneseed infestations are being targeted with abseil equipment.  In this situation any rhamnus encountered should also be controlled.

In areas with very dense rhamnus, care will need to be taken to ensure that future access is not impeded by previously killed rhamnus.  Any cut material will need to be stacked carefully with this in mind.  It may be necessary to take some of the material out of the bush, though where practical it should be left to break down.  As trees that have been killed standing die, they will begin to fall and make access difficult.  Once this occurs it may be necessary to cut them down so that they can be stacked or removed.  Alternatively, tracks could be cut through these areas.

Care should be taken that the uncommon native coastal mahoe (Melicytus novae-zelandiae) is not confused with young rhamnus and consequently damaged.  Any coastal mahoe that is found should be marked in some way.

Methods for controlling rhamnus

The most appropriate control method depends on the size of the rhamnus being treated and the density at the site.  
Table 3.2:  Methods for controlling rhamnus

	Method
	Size of tree
	How to do it

	Basal spraying

(kills standing)
	Over 8cm diameter
	Mix 600ml triclopyr per 10 litres diesel in a dry knapsack.  Do not add dye.  Agitate thoroughly and regularly to keep the triclopyr in solution.  It is critical that the full circumference of all trunks is thoroughly sprayed from just above ground level to 60cm up the trunk.  Be careful of surrounding plants and spraying on the ground.

	Foliar spraying
	Shrubs under 1m tall
	Mix 60ml triclopyr, 10ml organosilicone penetrant and 50ml of dye per 10 litres water.   Good herbicide coverage of all foliage is required.  

	Cut and paint
	Up to 8cm diameter
	Cut the tree as close to the ground as practical.  Poison stump using 10% triclopyr mixed with water and dye.  Alternatively, use Vigilant gel. Apply herbicide as soon as possible.  Ensure full coverage of the top of the stump.  Cut material needs to be stacked in a way that will not impede future access.

	Hand pull
	Seedlings
	Care required as the roots tend to break off due to the kink in the stem.  May work in loose, sandy soil.  Seedlings up to half a metre tall could be hand pulled by volunteers, but foliar spraying follow up would be required to control any that broke off.

	Digging
	Seedlings
	Might be appropriate for inexperienced volunteers to use a spade to get around the stems breaking off when hand pulled.


Note that only qualified volunteers, contractors and staff can use herbicides and chainsaws on Motuihe.
3.3.3 Mothplant

Mothplant is a vigorous vine that can quickly grow to smother other plants.  It can form very dense infestations, which are difficult to move through.  Its choko-like pods split when ripe to release several hundred seeds on silky threads, which can be blown great distances by the wind.  Its sap can also be very irritating to the skin.  It is resistant to many herbicides and the roots often break off in the ground if plants are pulled by hand.  The seed remains viable in the soil for several years.

On Motuihe, mothplant is very well established from Orchard Bush round the south and east to Billy Goat Point.  Plants are more scattered outside these areas with less than ten plants found on the north western headland.  Some of the older vines grow 15m up into the canopy.  Most of these large vines have now been cut down and poisoned, but there is still a lot of work to do to bring it under control.

There are two main initial goals for controlling mothplant on Motuihe.  The first is to prevent mass seeding right across the island.  This can be achieved by cutting all the stems of the plants growing into the canopy as close to the ground as possible and poisoning their stumps with 10% Tordon Brushkiller.  If poisoning is not possible, they should be hand-pulled and follow-up foliar spraying will be required to control any regrowth from broken roots.  Low-growing mothplant should be foliar sprayed using 0.6% Tordon Brushkiller with organosilicone.  The larger stems (greater than 1cm diameter) will probably need to be cut and poisoned as above.  This will be required at all major sites for several years until the seed bank in the soil has been exhausted.

The second goal is to prevent mothplant from establishing where it does not currently have a strong hold, especially the headland and in planting areas.  These areas need to be carefully searched and all plants controlled before they are able to set seed.  The ground around these isolated sites could also be raked over to help quickly bring on germination of as much seed as possible.

Remaining mothplant control should be undertaken on a site-led basis.

Timing of all control is important.  Herbicide control should be done when the plant is actively growing, particularly from spring to early summer.  The best time to see mothplant, particularly where it grows in the grass, is when it is flowering from November/December to February.  As much control as possible should be done by the time that seed pods are forming from February to April.  Pods are usually ripe and shedding seed from April to August or later.

Collection of pods should not be a primary goal of weed control as it is slow and time may be best spent elsewhere.  However, if mothplant is a target at a site, then as many pods as can easily be collected should be and the adult plants killed at the same time.

There are also several native vines on the island and care should be taken that these are not killed by overly enthusiastic volunteers.  The ‘native jasmine’, kaihua (Parsonsia heterophylla) and bush lawyer (Rubus cissoides) are the most likely to be confused.
3.3.4  Pampas

Pampas is found scattered around the coast, often on cliffs.  Its highest density is on the north western headland and along the northern coast.

Management should as much as possible work on controlling the plants in the east first to prevent them from establishing further in those areas.  Plants on cliffs will need to be accessed by abseilers.

Pampas of all sizes can be grubbed out, though it is a big job for larger plants.  Spraying in summer and autumn with 2% glyphosate is likely to be the best option on most sites.  Gallant at 0.9% plus crop oil can also be used if overspray of native species is likely.  All sites will need good follow up to control any regrowth.  Care should be taken that the native toetoe is not accidentally controlled also.  Pampas is also favourable habitat for wasp nests, so weeders should be aware of this.

3.3.5  Kikuyu

Kikuyu grass is scattered across the island, but is not yet beyond control.  It will not invade intact bush, but it may smother native plants planted among it.  

Control should start in ramp paddock, where planting has already occurred, then on to areas that are to be planted next.  Eventually all kikuyu sites should be controlled.  Some paddocks are virtually free of kikuyu and the small patches present should be controlled early in the programme.

Spraying with 2% glyphosate plus penetrant is effective when spraying in pasture.  The more selective (but expensive) Gallant should be used at 0.9% plus crop oil when spraying in planted areas as it is less likely to damage the broadleaf natives.  Sites will require follow up to ensure a total kill, so sites should be recorded for easy follow up.  Care should be taken to make sure that small patches are controlled before they get too large.

3.3.6 Historic trees
Olives

The olives on Motuihe have a high public profile and have featured in recently published books on the NZ olive industry.  Some of the olives are listed in the Auckland City District Gulf Islands Plan as protected trees on account of their historic significance.  

Olive seedlings are now common along the ungrazed coast from the north western headland to Orchard Bush, with occasional seedlings found further to the east.  These seedlings are establishing and are setting their own fruit.  The smaller wilding olives have no historic significance and need to be removed to reduce potential weed threat. 

Strategy: Control all olives outside the main historic grove on the western headland, and trees on the headland of a similar age.  Control should start with the eastern-most plants, moving back towards the historic headland.  Cut trees down and poison stumps with 5g/L metsulfuron.   Parties interested in the olives should be encouraged to tend the trees in the historic grove and to harvest their fruit, thus reducing the amount of fruit available for birds to spread.
Eucalypts

There are several species of eucalypt recorded on the island.  For the most part these are of no historic interest and are generally unimpressive specimens.  One patch of eucalyptus trees is associated with the olive grove on the western headland and is therefore of more historic interest.  Eucalypts do naturalise in New Zealand and several of the eucalypts are naturalising on Motuihe.  

Strategy: control all eucalypts outside the western headland. Smaller wildings should be the first priority as the older trees provide valuable habitat while native plantings are maturing.  Cut trees down and poison stumps with 5g/L metsulfuron.  
Fruit trees

There are several species of orchard tree in the paddocks adjacent to Orchard Bush, obviously giving the bush remnant its name.  These pose no threat to the restoration as weeds and are of historic interest.

Strategy: avoid damaging the trees and leave them to live out their natural lives. 
Hawthorn

These are scattered through pasture adjacent to Orchard Bush and around Von Luckner’s and Calypso Bay.  Unplanted individuals are regularly found in clearings in the bush.  This tree is recorded as a moderate weed throughout much of the country.  

Strategy: all adult trees in pasture areas should be controlled to prevent them from spreading further.  Drill and inject with neat glyphosate to kill the trees standing. On other sites, hawthorn should be controlled during site-led weed control.  
Willows

There is only a single willow recorded on Motuihe.  Willows are common pests of wetlands and damp areas.  While this willow does not appear to be spreading, it is an unnecessary risk to have it on the island.

Strategy: control all willow trees found.  Frill the trunk and apply 10% glyphosate.
Macrocarpa

Macrocarpa trees have been planted as shelter belts in various sites over the island.  Many of the macrocarpa on the island are in poor health due to exposure and are no longer useful shelter belts.  They are naturalising on the island, particularly on cliffs.  

Strategy: investigate the market for the trees as timber (see section 3.3.7).  If no market can be found, all trees should be cut down to maintain the natural character of the island. Some wood should be left in situ as invertebrate habitat.  Those trees on cliffs should be removed during abseiling work for higher priority species.

Aleppo Pines

The Aleppo pines on Motuihe were brought to the island by New Zealand soldiers returning from Gallipoli.  They have been planted along the isthmus and on the headland. They are naturalising on the island, particularly on cliffs.

Strategy: leave planted adults on the isthmus and headland due to their historic significance.  Naturalised plants in other parts of the island and seedlings around the isthmus and headland should be controlled.  Cut stumps below the lowest green needles. 

Norfolk Pine

The Norfolk pines on the north western headland and isthmus have high historic and amenity value.  Elsewhere they detract from the indigenous character of the island.
Strategy: Control Norfolk pines from the island to the east of the isthmus and naturalising young trees around the isthmus during abseiling work for higher priority species.  Trees could be felled or their trunks drilled and injected with neat glyphosate.
Other pines

There are also several other species of pine that occur on the island. Several of these are naturalising and may cause problems on cliffs and historic sites, where they grow tall and then fall, causing erosion.  They also detract from the native character of the island.  Three Scots and three Austrian pines are however protected trees.
Strategy: Manage historic trees on the north western headland to prolong their life, improve their appearance and prevent further damage to historic features by windthrow.  Remove all young trees.  Investigate the market for the trees as timber (see section 3.3.7).  If no market can be found, all non-historic trees should be cut down to maintain the natural character of the island.  Cut stumps below the lowest green needles.  Pinus pinaster should be the highest priority for removal.
Casuarina

The casuarina on the island have been planted along one of the roads on the western headland.  This tree can be a serious pest of dunes.  While there are not extensive dune systems on the island, there are several foreshore areas where they could establish.  

Strategy: the island should be monitored for seedlings.  Should it appear that it is naturalising, the trees on the headland should be replaced with natives of a similar character.

Grape

A single grape vine grows among the casuarina on the headland.  It appears to have been a garden plant in the back yard of the CO quarters during the time when the island was used for the TAMAKI naval base.  Its significance is not high but could be retained if it does not pose a significant weed threat. 

Strategy: the island should be monitored for seedlings.  Should it appear that it is naturalising, the plant on the headland should be controlled.

Moreton Bay Fig

Moreton Bay figs have recently begun to naturalise in Auckland and so far two seedlings have been found on Motuihe.  They are fast growing and normally start their lives as epiphytes, making them hard to spot.  They are a particular threat to Rangitoto, which has a large complement of plants that usually grow as epiphytes growing on the lava instead.

There are two large Moreton Bay fig trees that have been planted alongside the road near the wharf that are listed on the Auckland City Council schedule as protected trees. There are at least three other figs on the island that are less obvious in the landscape.  

Strategy: The two large trees by the road to the wharf should be left. Any other trees or seedlings should be controlled to reduce the amount of seed that is produced on the island, thus reducing the risk to Rangitoto and Motuihe itself.  Frill and inject with 20g/L metsulfuron.  

Alder

Alder are not of particular historic significance and are currently mostly hidden among rhamnus, but are associated with past naval occupation.  Most of the trees so far identified have been relatively small.  
Strategy: Monitor for any seedlings.  If trees appear to be naturalising, cut them down and poison stumps with 5g/L metsulfuron.  
Holm Oak

Holm oak seedlings have been found on Motuihe, but it does not seem to be posing a threat at this time.  The largest trees are of historic interest and have been planted alongside the older olive groves.  

Strategy: hand pull seedlings during site-led weed control.  Monitor this species to ensure it is not becoming more of a threat.  If it appears to be, this strategy should be revised.
Monkey Apple

Monkey apple trees were planted in rows alongside the road near the parade ground.  These were cut down in 2003 and their stumps poisoned.  Other trees on the island have also been removed in the past.  Seedlings are found around the headland and may be present elsewhere on the island.  This is considered a class 1 weed – see section 3.3.1.
Strategy: Native trees such as mangaeo should be planted to replace the monkey apple along the roadside, so as to maintain the hedge-like landscape forms that were created by the removed trees.  Seedlings should be hand pulled, or cut down and poison stumps with 5g/L metsulfuron.
3.3.7  Large tree removal
Control of large pines, macrocarpas and other trees can be very expensive and time consuming.  Due to their size, most will require qualified tree fellers to cut them down.  Dealing with the felled trees will take a lot of time in order to cut them up and move them to where they can be burnt.  It is possible that some individuals will be able to be killed standing by ring barking or poisoning.  This may create a safety hazard in the form of falling branches however and will also be unattractive for several years until they have completely fallen.  If poisoning were chosen as an option, these factors would need to be taken into account.

Macrocarpas in particular may have some value for their timber.  The Trust may have some use for their timber on the island.  If there is surplus to their requirements, a cost-effective way of removing at least some of the trees might be to offer up their timber for free.  Barge costs for taking a portable mill onto the island and then removing the cut timber might be considerably cheaper than having to fell and move all the debris.

Large felled trees should be left on site in situations where they will not impede access for weed control and other activities as they will continue to provide good habitat for invertebrates.

Extra care will need to be taken when felling large trees near archaeological sites to avoid damaging them.  Contractors should be informed of the location of any recorded archaeological sites when carrying out felling operations so that these can be avoided.
3.4 Strategies for specific sites
Orchard Bush

Orchard Bush is approximately 15ha in area.  The main weed problems are thick patches of rhamnus and mothplant.  Several class 1 weeds occur here, including banana passionfruit, boneseed on the coast, barberry and elaeagnus.  These will be targeted in specific programmes, but should also be controlled if found during site-led control.  Woolly nightshade and large gorse bushes also occur in gaps.  Other weeds include occasional hawthorn, olive seedlings and Jerusalem cherry.

Orchard bush has been divided into plots, each about 1 hectare in size.  These plots should be grid searched systematically and all weeds controlled as they are encountered.  Control should start in the western-most plots first, working east and south.  This will protect the earliest plantings in the ramp paddock.  Special consideration needs to be given to mothplant and rhamnus control.  See the strategies for dealing with these in sections 3.3.2 and 3.3.3.  Basically, all mothplant should be controlled, but to start with only the largest and the smallest rhamnus should be controlled to prevent large area of bare ground being exposed.

Taraire Bush

Approximately 1ha in area.  The main weed problems are rhamnus, mothplant, woolly nightshade and gorse, though these are not as bad as in Orchard Bush.  Control should again be from the western end moving towards the east as the western plots are less infested than the coast.  
Von Luckner’s Bush

Approximately 3ha in area.  The main weeds here are again rhamnus, mothplant, woolly nightshade and gorse.  This is also the site where Japanese honeysuckle was found.  Von Luckner’s bush needs to be divided into plots.  These should also be searched from the west, working towards the weedier coast.

Specific strategies will also be required for managing weeds in the wetlands that are to be enhanced on the island and for any dune restoration that occurs.
3.5 Abseiling

Cliffs or very steep areas surround much of Motuihe and many have weeds growing on them, in particular rhamnus, boneseed, pampas and pines.  It is important that these weeds are controlled to prevent them from re-colonising cleared areas above.  Access to these sites however is very difficult and requires skilled abseiling or safety rope access.

It is most appropriate that abseiling contractors are brought in to complete any abseiling work.  Using herbicides and saws on ropes is not a job for volunteers, even if they are qualified as abseilers.  

The highest priorities for control on cliffs are boneseed, pampas and any other class 1 weed that may be found on the cliffs.  After this, priorities should be by site (see section 4).

3.6  Control of weeds affecting archaeological sites
Motuihe has many recorded archaeological and historic sites widely spread over the island.  Some of these sites will need to be kept clear of all woody plants, as outlined in the Motuihe Restoration Plan (Hawley, 2005).  For sites that are to be actively protected, a cover of grass is probably the most appropriate to allow the features of the site to be able to be seen.  The native Microlaena grasses may be the best species to achieve this.  Bracken may also be a good alternative to grass.  Planting bracken would require permission from the Historic Places Trust.

Many sites however have already been colonised by woody species, such as rhamnus and pines.  This is particularly the case around the margins of the north western headland.  In these areas, special care will be required to ensure that removal of the weeds does not damage the sites. DOC staff in charge of historic sites should be consulted before the removal of any large trees from historic sites, and in some cases the work may need approval from the Historic Places Trust.

Heavy machinery such as tractors and the like should not be used on archaeological sites, as this has the potential to accelerate the deterioration of surface features.  Backpack spraying is the preferred method when carrying out weed control on recorded archaeological sites. 
4.  Priorities for control

The following table outlines the priorities for weed control on Motuihe. Every season the plan should be to go back to the top of the list and work through the tasks that were not completed the previous season.  See section 3.2 regarding the strategy for initial and secondary control.  Strategies for dealing with many of these species and sites are given in section 3.

Table 4.1:  Priorities for weed control

	Priority ranking
	Priority site or species
	Reason for ranking

	1
	Class 1 weeds, all sites
	Prevent establishment

	2
	Mothplant at headland
	Prevent establishment at this site

	3
	Mothplant adults all sites
	Long seed bank, prevent seeding

	4
	Rhamnus- large female adults all sites
	Reduce the seed available for birds to disperse and to enter the seed bank

	5
	Pampas
	Prevent further establishment

	6
	Olives
	Prevent further establishment

	7
	Kikuyu in sites to be planted, then other sites
	All sites.  Prevent from establishing.

	8
	Taraire bush and Von Luckner bush
	Most intact remnants

	9
	Ramp paddock- all species
	Keep planting areas clean

	10
	Mothplant northern coast
	Prevent further establishment

	11
	Orchard bush (not all rhamnus at once)
	Fairly intact, care needed with rhamnus

	12
	Class 3 species with E or Z objective
	Prevent establishment.  Some of these species may eventually be considered class 1 species as the other class 1s are controlled.

	13
	Other retired planting areas- all species
	Prevent them from getting too weedy to plant

	14
	Ramp paddock to isthmus- all species
	Clear away from ramp paddock

	15
	Southern head / bald knob – all species
	Could be a retired area soon, link up with orchard bush and Taraire

	16
	Isthmus to Pa- all spp
	Could clear the whole coast fairly easily

	17
	Pa to Billy goat- all spp
	Working towards worst area

	18
	Headland- all spp
	Prevent seeding back to clear areas

	19
	East coast – all spp
	Late because it’s one of the worst areas

	20
	Abseiling (other than boneseed and pampas)
	Expensive, no point doing until stuff above controlled except to control bone seed and pampas.  Could be higher once coastal tops finished

	21
	Trees that need specialist felling e.g. pines, macrocarpas
	Big, expensive job.  Smaller trees controlled during site-led work.


5.  Resources
An infrastructure of equipment, herbicide storage and mixing facilities, vehicles, staff, volunteers and accommodation is required for the successful implementation of this strategy.

5.1  Herbicides
The use of herbicides is required for most of the weed control work.  Control methods aim to efficiently kill weeds using the smallest possible quantity of the least toxic herbicide.  If two herbicides are similar in effectiveness and toxicity then cost effectiveness is the deciding factor.  Consideration is also given to the specificity of the herbicide.  A marker dye is used to help apply the herbicides accurately and warn the public that herbicides have been recently applied.  All herbicide use and storage must conform to the Agrichemical Users Code of Practice (NZ Standards 8409) and is conducted or overseen by ‘Growsafe’ certified staff.  Volunteers may use herbicides as long as they are ‘Growsafe’ certified and have signed the herbicide use agreement with DOC.

Appropriate herbicides for each species are recommended in the DOC Weed Manager (DOC, regularly updated).

5.2  Equipment 
A wide range of equipment is necessary for effective weed control.  

Most herbicide applications require the use of knapsacks fitted with 80 degree, low-drift nozzles.  Spot spraying is more efficient using a narrow cone nozzle.  Additional accuracy is achieved where required using spraying oil additives and a low spraying pressure to create larger droplets.  A tractor-mounted spray unit has been used and will continue to be required for controlling large infestations of kikuyu, mothplant and the like.
Other tools required include chainsaws for felling trees, and secateurs and handsaws for cutting vines, shrubs and small trees.  A chipper would be useful for managing rhamnus saplings.  While abseiling equipment may be useful, this strategy assumes that contractors will be engaged for weed control requiring abseiling.

Table 5.1 Recommended equipment standards
	Item
	Recommendation

	Knapsack
	Solo 425 piston knapsack with pressure gauge attached.  Nozzles should be low-drift models e.g. Spraying Systems’ Telejet DG 8003 for spraying large infestations, or other models with a cone-shaped spray for spot spraying among desirable plants.

	Chainsaw
	STIHL MS260 or similar for felling small trees.  STIHL MS180 or similar for light pruning.  Felling large trees will require specialists.

	Scrub bars
	Should be at least 40cc with chisel-tooth saw blades for rhamnus and other woody weeds.

	Hand saws
	Should be specially designed for tree work.  Preferably have a push and pull cutting action e.g. Bahco 396 HP. 

	Secateurs
	Must have a quality metal blade, metal inserts in handle and a wide gape.

	Chipper
	Should have at least a 75mm gape with a 9 HP motor.  May be most appropriate to hire rather than purchase.

	Motorised spray unit
	Should have at least a 200 litre tank, with at least one 100m hose.

	GPS
	Should be rugged but doesn’t need to be a top model.  Garmin Etrex or any model with similar or better specifications.


5.3  Human resources
The technical aspects of weed identification and control and the managerial requirements of ongoing monitoring and planning require consistent quality staffing and staff supervision.  There is scope for involvement of volunteers, professional contractors, Conservation Corps and DOC staff within the programme.  

Ideally the Motuihe Restoration Trust will engage a paid staff member to provide the leadership and co-ordination of the weed control and other programmes.   A skilled labour force engaged on a temporary basis (3 - 4 months a year) could undertake class 1 weed control and the majority of work requiring chainsaw use or herbicide application.  The leadership and skilled labour force provided by this approach would ensure concerted, systematic weed control.  Health and Safety risks would be more easily managed as would the quality of the result than when using volunteers.   The labour costs are also cheaper than professional contractors.

Volunteers are of key importance but will need to be given tasks within their skill range.  The suitability of tasks is decided by the supervisor.  Suitable tasks for day visit volunteers include pulling or chipping out young rhamnus and woolly nightshade plants, handpulling mothplant seedlings, releasing plantings and cutting moth plant vines.  

Longer term volunteers can be trained and gain qualifications and a range of skills so that they can apply herbicides appropriately and use hand tools.  Chainsaws and scrub bars and other mechanical equipment will only be utilised by appropriately trained individuals.  These individuals will likely have a long term commitment to the project.

Coordination of volunteers will require a system to identify which sites should be controlled next and with what methods.  A whiteboard in an area where equipment is stored could be used, with the weed programme coordinator keeping it up to date.

Professional contractors will be used for some tasks, such as weed control requiring abseil access, felling of large trees or class 1 weed control work, where control must be of a very high standard to achieve the desired objectives.  Contractors should have had previous experience with the weeds being controlled.

The Department will continue to provide strategic and technical advice.  Department staff may also provide training of Trust staff and volunteers as appropriate.  Management of contractors can rest with either the Department or Trust depending on the funding streams and the experience of the Trust personnel undertaking this role.

5.4 Funding

Ongoing funding is critically important for any weed control operation.  Initial efforts can be wasted if there is no funding to follow it up.  The initial control tends to be the most expensive though, so the amount of funding required in the future will diminish (but never actually disappear) as the weed problem reduces.

The Motuihe Restoration Trust has already received some funding that could be used on weed control.  They have also received sponsorship from the herbicide company DowAgro, who provide at least some of the herbicide required.  For at least the next few years, the majority of the funding for the weed control on Motuihe will have to come from sponsorships and grants.  It is hoped that having this clear strategy will help in any future bids for funding. 

At the time of writing, DOC has a stream of funding it can use to control rhamnus and woolly nightshade.  There is no fixed amount available from this stream, as it is competitive and other sites may receive more funding than others in different years.  In addition, DOC’s weed team of between four and eight staff will continue to spend a week on Motuihe every season.  Area Office staff will also undertake surveillance work from time to time to assess the effectiveness of control and to look for new weed incursions.

6.0  Surveillance, recording and monitoring
Motuihe is vulnerable to invasion by many environmental weeds which grow on other Hauraki Gulf islands and the coast of Auckland.  One of the aims of surveillance is to detect new invasions before they get out of control.  The island will need to be systematically checked at least every three years, by DOC staff or volunteers with botanical expertise.  Observations of any species that is not known from the island, or has not been found in that area of the island before, should be immediately reported to the weed programme supervisor or DOC ranger.
Recording weed control is an important aspect of weed management.  It allows the manager of the programme to see what has been done and what hasn’t.  It also helps in planning future control by providing information on the resources required to manage a site.  At the very least, a manual system of recording details of inspections and control work should be implemented.  This should capture at least the following information: site, species controlled, control method, amount of herbicide used and time taken.  A computer spreadsheet would be better than a manual system.  An example of such a spreadsheet is given in Appendix C.
Marking a weed infestation is appropriate when the weeds are isolated and a high priority.  All class 1 and class 3 sites should be carefully marked, as well as any sites where weeds are found away from their usual range e.g. mothplant on the headland.  The sites should be marked using blue tape tied to the nearest post or non-target tree.  A permanent marker pen should be used to write on the tape the day of the last visit to the site, what was found and how it was controlled.  The site should also be captured on a GPS and the point saved on a central computer with GIS software, such as Oziexplorer, or at least permanently recorded.  This will allow easy relocation of the site to within 10 metres or so.  This is critical when searching for what is possibly a single seedling or resprout.

A monitoring plan should be developed to show if progress is being made and to ensure that the strategies being employed are successful.  DOC’s Monitoring SOP should be followed when creating this monitoring plan.  Regular volunteers should make themselves familiar with the flora of the island so that they are able to recognise any new species that may arrive on the island.

Annual reporting will be required of DOC’s Auckland Area Office and should also be distributed to the Motuihe Restoration Trust and their sponsors.

7.0  Advocacy and education
Advocacy and education are important parts of the weed control programme on Motuihe.  It is important that visitors are aware that a control programme is in place, and that muddy boots or spades and seeds caught in socks could introduce new weeds to the island.  The use of herbicides could possibly upset some visitors.  It is the role of advocacy to quell these concerns through education in the nature of the chosen herbicides, and the need for their use.  

Positive media releases should be used to raise the profile of the project, to encourage further volunteer participation, and to reinforce the importance of environmental weed control - not just in conservation areas, but also in home gardens.  
The multi-agency Weedbusters campaign also provides an opportunity for the Motuihe Restoration Trust to keep in touch with many other groups doing similar work and to get news of their own work out to others.  It may also help recruit more volunteers for weed work.

The Motuihe Restoration Plan (Hawley, 2005) contains more details for advocacy and education strategies.
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9.  Appendices
APPENDIX A – Distribution maps of weed species on Motuihe
Appendix B

Adapted from “Weed Survey, Motuihe Island, 22-24 March 2004 (Amended after visit on 17th/18th April 2004)”, Graham & Lindsay, 2004

Introduction
The goal was to cover as much of the Island as possible to search for new weed species.  These could include common weeds not yet found on Motuihe or other exotic species that are naturalising there.  The purpose of the survey was to find any species with low distribution and that are of high or unknown threat in order that they can be eradicated before they spread.  The work was carried out between 22 and 25 March 2004.

Method
Two people grid searched the headland and Orchard Bush (including parts of the coastline below Orchard Bush).  A coastal survey was carried out between the south of Orchard Bush around the coast past Billy Goat Point and back to the isthmus.  Areas also covered were Taraire and Von Luckner’s Bush and the coastal areas north-east of Von Luckner’s bush between the fenceline and the edge of the cliff around to the isthmus.  The only area unsearched was the shoreline of Wharf Bay because of time constraints.  Paddock areas were not systematically searched, with the majority of the time being spent in bush and coastal areas where the likelihood of weed spread was higher.

Results

The two main results are as follows.

1.
The main low density weeds that are showing signs of spreading are as follows:

Pampas

Boneseed

Norfolk Pine

Stinking Iris

Holm Oak

Smilax

Elaeagnus

Olive

Banana Passionfruit

2.
One new species,  Japanese Honeysuckle, was found.

3.
One native species, Psilotum nudum that was not recorded on the species list compiled by P J deLange and G M Crowcroft: 1995, was found.

RESULTS BY AREA

Headland

Quercus ilex (Holm Oak)- 50 plus seedlings within 100 m of each tree.  Not found outside this area.

Acmena smithii (Monkey apple) - 1 mature tree

Araucaria heterophylla (Norfolk pine) - 2-10 adults plus 2-10 seedlings 

Iris foetidissima (Stinking iris)- 20-50 between toilet block and wharf.

Asparagus asparagoides (Smilax) - 1 large infestation plus 10-20 individual plants on western cliff edge near the water tower.

Cortaderia spp. (Pampas) - 100+ large adults and seedlings.

Olea europea subsp. europeaus  (olive) - 50+ along the fenceline (GPS points for those in the bush).

Pinus halepensis and Pinus pinaster - 50+,  a mixture of Aleppo and Maritime pine.

Araujia sericifera (Mothplant)- Numerous seedlings, mostly between toilet block and wharf.

Ficus macrophyllus (Moreton Bay fig) - 2 adults.

Alnus cordata (Italian alder)- 7 adults.

Crocosmia x crocosmiflora (Montbretia) - A group under trees on the avenue – appears to have had some control,  not found outside this spot

Arum italicum (Italian arum) - Many plants on wharf road and under trees on avenue

Waypoints Headland

	Waypoint
	Species
	Details
	Notes

	AS01
	Acmena smithii
	One 3.5 m adult
	

	OL01
	Olea europea subsp. Africana
	Mature tree 
	In dense bush near cliff edge.

	OL02
	
	Fruiting olive plus 2 more 10 m along fenceline.  One more 20 m along fenceline.
	Many olives along this fenceline.  Four juvenile olives near the cliff edge below the graveyard by the wooden gate.

	KP01
	Metrosideros kermadecensis
	
	Eight mature trees 50 m from the water tower.

	SM01
	Asparagus asparagoides
	Juvenile smilax
	8 m from the corner of fenceline, 3 sites within 5m south of the Norfolk pine.

	SM02
	Asparagus asparagoides
	Large infestation.  Another plant 30 m north along fenceline plus one more 5m further along from that.  Also arum lilies and olives in this area.
	By foundations near edge of cliff, between water tower and the graveyard.  


Orchard Bush

Elaeagnus X reflexa (Elaeagnus) - 10-20 plants of which 6 were flowering.

Olea europea subsp. Africana (African olive) - 1 juvenile.

Cortaderia spp. (Pampas) - 2 flowering plants.

Arum italicum (Italian arum) - 2-10 plants near paddock fenceline.

Passiflora sp. (Banana passionfruit) - 10-20 juvenile plants.

Crataegus monogyna  (Hawthorn) - 10-20 mature plants.

Solanum pseudocapsicum (Jerusalem cherry) - 2-10, 3 of which were adults.

Araujia sericifera (mothplant) - Widespread, particularly in open areas.

Solanum mauritianum (woolly nightshade) and Rhamnus alaternus (Rhamnus) - 

Widespread.

Orchard Bush

	Waypoint
	Species
	Details
	Notes

	EL001
	Elaeagnus
	Large mature plant.
	May have been sprayed.  On ridge to south of gully, 20 m from cliff.

	EL002
	Elaeagnus plus pampas
	Large flowering plant of Elaeagnus
	Elaeagnus hanging down from the cliff, on shoreline in a small bay near protruding rock.  Pampas 10 m to the north of the Elaeagnus.  GPS point taken on that rock due to poor signal close to cliff.

	EL003
	Elaeagnus
	Several juvenile plants

Cut and painted 17.4.04
	GPS point was taken in wetland due to poor signal under canopy.   3 plants 20m upstream from GPS point on true right of gully under dark canopy (marked with small pink tape).   Another plant is 10m downstream on true left of gully.

	EL004
	Elaeagnus
	2 plants
	5m to south of gully on cliff edge.

	EL005
	Elaeagnus
	1 flowering plant

Cut and painted 17.4.04
	South of gully, among gorse patches where the ground starts to fall away to the cliff edge.

	EL006
	Elaeagnus
	Elaeagus juvenile plus Jerusalem cherry.
	

	EL007
	Elaeagnus
	3 large flowering plants plus 1 juvenile.

Cut and painted all but the one downhill

17.4.04
	Large plant by fenceline. May have been sprayed previously?  2 more plants 5 m downhill.  1 more plant 5 m downhill again.

	EL008
	Elaeagnus
	Large flowering plant 
	Seen from shoreline, 3-4 m up cliff underneath large pohutukawa.

	EL009
	Elaeagnus
	Juvenile plant
	GPS point taken at fenceline by re-growing mahoe, opposite a patch of gorse in the paddock.  The plant is 10 m downhill from fenceline past large pohutukawa.

	EL010
	Elaeagnus
	Large flowering plant
	Beyond the flat area, among thick low vegetation and near cliff edge.  A second juvenile plant 20 m SE from that point near large drooping pohutukawa branch that was touching the ground. 

	EL011
	Elaeagnus
	Small juvenile plant.
	On the true left of the first gully and 20 m upstream from the cliff.  Marked with small pink tape.

	PAO
	Pampas plus olive
	1 adult pampas and a small olive tree.
	Seen from shoreline around point beyond first gully.

	BP001
	Banana passionfruit
	Small juvenile
	In clearing 20 m from top fenceline.  Note: also some seeding mothplant in this area.

	BP002
	Banana passionfruit
	3 banana passionfruit juveniles and 4 Jerusalem cherry adults.
	In grassy clearing.

	BP003
	Banana passionfruit
	1 seedling plus 1 juvenile.
	Seedling among flax, and was pulled out.  Juvenile at the base of pohutukawa tree that was 20 m from cliff edge.  GPS accuracy was only 28m.


Taraire Bush

	MP003
	Moth plant
	Several large flowering vines.
	At the top of the gully, on bush edge.


Von Luckner’s Bush

	JH001
	Japanese honeysuckle
	1 medium juvenile.

Sprayed 17.4.04
	Spreading through grass under large bush lawyer.  Marked with orange tape.

	SB001
	Sweet briar
	1 juvenile.
	1 stem in the grass.

	IA001
	Italian arum
	10-20 plants.
	In the northern arm of the gully.


Coastal area from South of Orchard Bush around to Ocean Beach

	MP001-005
	Mothplants
	Isolated seeding mothplants.
	

	PA003
	Pampas
	1 large flowering plant.
	

	PA004
	Pampas
	2 plants 
	1 near fenceline and 1 directly below.

	BS001
	Boneseed
	10-20 plants.  Also 2 pampas plants.
	On cliff opposite the lagoon and channel marker. GPS point taken from beach.

	PA005
	Pampas
	1 plant
	At edge of cliff.

	PA006
	Pampas
	2 plants plus a large infestation 20 m north.
	At Snapper Bay.

	PA007
	Pampas
	1 plant
	On Ocean Beach near Pa point.

	PA008
	Pampas
	2 plants
	At cliff edge.

	BS002
	Boneseed
	3 juveniles
	Growing on clifftop above BS001

	OL003
	Olive
	1 juvenile
	At Snapper Bay.

	PA009
	Pampas
	Many large plants.  Seedlings starting to spread above cliff.
	Near the top of the cliff.  Could be sprayed from above.

	OLE01
	Oleander
	3-5 plants and several more 20 m north.
	

	PA010
	Pampas
	Small flowering plant.
	On bank above beach.

	PA011
	Pampas
	1 pampas plus 1 olive
	On cliff

	OL04
	Olive
	1 olive
	At top edge of cliff

	OP001
	Olearia paniculata
	1 tree 15 m south of the gate and 3 more just before the house under the macrocarpa trees.
	


DISTRIBUTION OF SPECIES

Exotic Plants

Olives- The main distribution of olives was on the western headland (50+ plants). Isolated plants were found in Orchard Bush and along the northern cliffs.  

Eucalyptus - No plants were found outside known areas.

Hawthorn- Scattered individuals were found throughout the Island.  The density within Orchard Bush and in Von Luckner’s was 10-20 plants.

Pinus Species - Mostly confined to the headland and isthmus with a density of 2-10 in Orchard Bush.  On Ocean Beach cliffs, below the homestead the density was 10-20.  On the cliffs above Wharf Bay and on the headland, the density was 20-50.

Alder, Grape, Casuarina, Moreton Bay Fig- No seedlings of any of these species were found.

Holm Oak- 50-100 seedlings on headland only beneath adult trees.

Stinking Iris- 20+ plants only found on headland in the known infested area.

Monkey Apple- 1 mature plant found. No seedlings found.

Smilax- Large infestation found on western headland. One plant in Ronnie’s garden. No other plants found.

Pampas- Large infestations on western headland, rapidly spreading and also on the western end of Ocean Beach near the isthmus.  Isolated flowering plants in all other areas.

Elaeagnus- Density of this species in Orchard Bush is 10-20 plants.  No plants were found in other areas.

Banana Passionfruit- Density is 10-20 plants in Orchard Bush.  No plants were found in other areas. [2 plants subsequently found near the farm house]

Barberry- No plants found.

Cyrtomium falcatum- No plants found [sporelings have subsequently been found in known infested area]

Moth Plant- No mature plants were found on the headland although there were numerous seedlings.   There was a high density of seedlings and juveniles in Orchard Bush with 10-20 seeding adults still present.  The density was low from the southern end of Orchard Bush to the southern end of Ohinerau Bay then medium density from there to Taraire Bush.  The density then became high between Taraire Bush and Billy Goat Point.  Between Billy Goat Point and the Pa site, there was medium density and from the Pa to the isthmus, low density.  Numerous plants were seen growing in grazed paddocks between Billy Goat Point and the Pa site.   Low numbers of plants were growing in ungrazed grass around the Pa site.

Woolly Nightshade- Density was high in all areas except on exposed cliffs.

Rhamnus- Density was high in all areas except the south eastern coast where the density was low.

Apple of Sodom - Low density in all areas.

Japanese Honeysuckle- Low density.  This species has not previously been recorded on the Island and one large juvenile plant was located in Von Luckner’s Bush.

Agapanthus- One plant in the Sea Cadet garden.

Mint- One plant in the Sea Cadet garden.

Arum Lily- One plant near smilax site SM01 on the headland and many around the wharf road

Century Plant- Several plants at the known cliff edge site across the roadway from the farmhouse.

Montbretia- No plants found.

Japanese spindle tree- No plants found.

Sweet pea shrub- No plants found.

Brush cherry- No plants found. 

Purple Guava- One heavily fruiting tree in Ronnie’s garden

Native Plants Outside Their Natural Range

Kermadec Pohutukawa- A group of 8 trees on the headland were the only ones identified.

Olearia paniculata- Four trees were identified between the paddock and the cliff close to the homestead and one in Ronnie’s garden

Myoporum insulare- None other than those around the large dam were identified.

Pittosporum tenuifolium- Two trees beside the top house.

Pomaderris apetala- No plants were sighted.

OTHER OBSERVATIONS

Many woolly nightshade plants that had been controlled were regrowing as they did not appear to have been painted with herbicide and were cut too high.

Spraying of Elaeagnus in some instances did not seem to be effective as plants were still flowering.

Parsonsia heterophylla appears to have been controlled along with moth plant in Orchard Bush.

This may be a farm management issue, but Bathurst Bur is showing signs of spreading in some areas.

	Appendix C – Example of a weed control recording form

	Rangitoto Wharf

	
	
	
	
	
	
	 
	
	Herb vol
	
	

	Plot #
	Weed
	GPS ref y/n
	Start date
	Finish date
	Method
	Person hours
	Freq. class 0 - 5
	Herb mix
	ltrs
	mls
	Control Complete
	Comments

	 1
	mile-a-minute vine
	 
	30-Sep-03
	 
	Knapsack foliar
	 
	 3
	 Glyphosate 1%
	 2
	 
	Yes
	Mostly seedlings

	 
	Maurandya 
	 
	 
	 
	pulled
	 
	 3
	 
	 
	 
	 
	 

	 
	rhamnus
	 
	 
	 
	pulled
	 
	 2
	 
	 
	 
	 
	 

	 
	bone-seed
	 
	 
	 
	pulled
	 
	 2
	 
	 
	 
	 
	 

	 
	mist flower
	 
	 
	 
	pulled
	 
	 1
	 
	 
	 
	 
	 

	 
	Madeira vine
	 
	 
	 
	OBSERVATION
	 
	 1
	 
	 
	 
	 
	Found the tubers that had been pulled out last year.

	 
	 
	 
	30-Sep-03
	 
	SEARCHING TIME
	28
	 
	 
	 
	 
	no
	Grid searching along the coast beside the baches

	 2
	mile-a-minute vine
	 
	7-Oct-03
	7-Oct-03
	knapsack foliar
	 
	3,5
	Summer mix
	 
	 
	 
	1 sweep of 8 people along the coast.

	 
	smilax
	 
	7-Oct-03
	7-Oct-03
	knapsack foliar
	 
	2
	summer mix
	 
	 
	 
	Need to go back and spray in a couple of weeks

	 
	agapanthus
	 
	 
	 
	knapsack foliar
	 
	3
	summer mix
	 
	 
	 
	 

	 
	bone-seed
	 
	 
	 
	knapsack foliar
	 
	1
	summer mix
	 
	 
	 
	 

	 
	pitted crassula
	 
	 
	 
	knapsack foliar
	 
	3
	summer mix
	 
	 
	 
	 

	 
	PLOT WIDE COMMENTS
	 
	 
	 
	 
	26
	 
	 
	50
	 
	 Yes
	 


Motuihe Weeds Plot Marking
Boundary marking

· Plot boundaries are to be marked with black and pink flagging (cruise) tape.

· Short lengths of tape should be tied to the trees at eye level or higher.  Do not tie on to dead trees or weed trees.

· Spacing of tape is dependant on density of vegetation but as a rule should not be more than six metres between tapes.  The tapes have to be close enough to be found by weeders intersecting the line at right angles.

Intersection marking

· The commencement of flagged boundaries is to be marked with pink plastic triangles with the plot number(s) engraved on them.

· The triangles are to be engraved so as to read with the arrow facing downwards.  If the boundary being marked is not adjoining another existing plot then leave room for a new plot to be scratched on if and when required.  

· The triangles are to be nailed onto the trees using the top hole in the centre and the bottom hole.  Galvanised forty millimetre gib clouts are to be nailed in about three quarters of their depth.  This allows for the tree to continue growing.  Do not nail onto dead trees or weed trees.

· They should be attached at eye level so to be seen as you approach from the beginning of the plot.
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� For a full list of scientific names, see table 3.1


� Only trees not identified as historic





