ECOLOGICAL MANAGEMENT PLAN FOR DEEP
CREEK AND WAIAKE ESTUARY, WAIAKE
STAGE 1

R4070

ECOLOGICAL MANAGEMENT PLAN FOR DEEP
CREEK AND WAIAKE ESTUARY, WAIAKE
STAGE 1

Contract Report No. 4070
August 2016

Project Team:
Nick Ranger - Field survey and report author
Melissa Marler – Report author
Tim Martin – Technical advice
Steve Rate - Peer review
Prepared for:
Restore Deep Creek Action Committee

AUCKLAND OFFICE: 97A MT EDEN ROAD, MT EDEN, AUCKLAND 1023
P.O. BOX 46-299, HERNE BAY, AUCKLAND 1011, Ph 09-377-4886
HEAD OFFICE: 99 SALA STREET, P.O. BOX 7137, TE NGAE, ROTORUA
Ph 07-343-9017; Fax 07-343-9018, email ecology@wildlands.co.nz, www.wildlands.co.nz

© 2016

Contract Report No. 4070

CONTENTS

1.

INTRODUCTION

1

2.

ECOLOGICAL CONTEXT

1

3.

OBJECTIVES

2

4.

METHODS
4.1
Onsite meeting and literature review
4.2
Field survey
4.3
Ecological Management Plan preparation

2
2
3
3

5.

SITE DESCRIPTION
5.1
Overview
5.2
Vegetation types
5.3
Stormwater observations

3
3
4
5

6.

STORMWATER ISSUES
6.1
Stormwater and contaminants
6.2
Effects of sedimentation on benthic organisms

7
7
7

7.

PEST PLANTS
7.1
Pest plant management recommendations
7.2
Mature exotic trees
7.3
Inappropriate indigenous plantings

8
11
12
12

8.

MANGROVES
8.1
Mangroves - an indigenous species
8.2
Contribution of mangroves to the wider estuarine food web
8.3
Connectivity of estuarine and terrestrial habitats
8.4
Protection of coastal margins
8.5
Estuary formation and infilling
8.6
Ecological sequences
8.7
Mangroves in Deep Creek - Waiake Estuary

12
12
12
13
13
13
14
14

9.

FAUNA
9.1
Avifauna
9.2
Herpetofauna
9.3
Long-tailed bats
9.4
Freshwater fish and macroinvertebrates

15
15
15
16
16

10.

RESTORATION PLANTING OPPORTUNITIES
10.1 Overview
10.2 Site preparation
10.3 Plant stock and availability
10.4 Plant layout and spacing

16
16
17
18
18

© 2016

Contract Report No. 4070

10.5

Maintenance

18

11.

RECREATION OPPORTUNITIES

18

12.

MANAGEMENT RECOMMENDATIONS

19

13.

MONITORING

20

14.

CONCLUSION

20

ACKNOWLEDGEMENTS

21

REFERENCES

21

APPENDICES
1.
Site Photographs
2.
Environmental Pest Plant Species Recorded Within The Project Area
3.
Vascular Plant Species Recorded Within The Project Area
4.
Recommended Herbicide Treatments

23
34
35
38

Reviewed and approved for release by:

___________________________
Dr Steve Rate
Senior Ecologist
Wildland Consultants Ltd

 Wildland Consultants Ltd 2016
This report has been produced by Wildland Consultants Ltd for Restore Deep Creek Action
Committee. All copyright in this report is the property of Wildland Consultants Ltd and any
unauthorised publication, reproduction, or adaptation of this report is a breach of that
copyright.

© 2016

Contract Report No. 4070

1.

INTRODUCTION
The Restore Deep Creek Action Committee commissioned Wildland Consultants Ltd
to develop an Ecological Management Plan for Deep Creek and Waiake Estuary, via
funding from the Hibiscus and Bays Local Board, Auckland Council.
Deep Creek is a permanent watercourse that flows into the Waiake Estuary near
Torbay on the North Shore of Auckland. The creek is largely bounded by private
dwellings, although the lower reaches (true right side) are bordered by Aicken
Reserve and Waiake Beach Reserve. The Restore Deep Creek Action Committee (the
‘Committee’) has recently been established in order to address the degraded state of
the creek and estuary. In particular, the Committee is concerned about the spread of
mangroves (manawa; Avicennia marina subsp. australasica) and build-up of sediment
and debris in the brackish reaches of the creek.
This plan provides options and recommendations to guide the restoration of Stage 1 of
the Deep Creek and Waiake Estuary restoration. Stage 1 covers the area between
Waiake Beach to the east, and Deep Creek Road bridge to the west. Stage 2 will
comprise the area of Deep Creek upstream of the Deep Creek Road bridge.
The management plan includes recommendations for the management of pest plants,
and other exotic vegetation, within the project area. It identifies suitable locations and
provides recommendations for future restoration planting. The plan also details
recommendations with regard to managing storm water and rubbish within the
estuary.

2.

ECOLOGICAL CONTEXT
The project area is located in Torbay, Auckland, and lies within the Tamaki
Ecological District (ED). This ED encompasses the heavily urbanised isthmus
between the Manukau and Waitemata Harbours, and is one of the most modified
ecological districts in New Zealand. The North Shore section of Tamaki ED covers
“21% of the district and contains 49% of the indigenous forest and scrub cover of the
district” (Myers et al. 2005). The biodiversity of the North Shore is “representative of
New Zealand’s northern lowland ecosystems” and these have been significantly
reduced from their former extent as a consequence of human occupation and farming
activities (Myers et al. 2005).
Pre-human vegetation of the North Shore is likely to have comprised kauri (Agathis
australis), tānekaha (Phyllocladus trichomanoides) and hard beech (Fuscospora
truncata) on upper valley walls ridges and spurs; taraire (Beilschmiedia tarairi), tawa
(B. tawa) and kohekohe (Dysoxlyum spectabile) occurred in sheltered coastal and
inland valleys, with some rimu (Dacrydium cupressinum) and nīkau (Rhopalostylis
sapida) also present. Lower valleys are thought to have been predominantly kahikatea
(Dacrycarpus dacrydioides), mātai (Prumnopitys taxifolia), pūriri (Vitex lucens), and
pukatea (Laurelia novae-zelandiae). On steep coastal slopes whau (Entelea
arborescens), mangeao (Litsea calicaris), houpara (Pseudopanax lessonii),
pōhutukawa (Metrosideros excelsa), karo (Pittosporum crassifolium), and tawāpou
(Planchonella costata) are believed to have dominated.
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Moist alluvial soils are likely to have supported kahikatea forest, and in wetter, fertile
sites pukatea, swamp maire (Syzygium maire), kiekie (Freycinetia banksii) and
Gahnia xanthocarpa flourished (Myers et al. 2005). Harakeke (Phormium tenax),
raupō (Typha orientalis), and sedges are likely to have occurred mainly in marshy
places or on the edges of forests.
Pre-European vegetation in Auckland following land clearance by Māori is likely to
have been predominantly mānuka (Leptospermum scoparium) and kānuka (Kunzea
robusta) scrub with bracken (Pteridium esculentum).
Despite the extent of human modification on the North Shore, some elements of its
natural character have survived, and reserve status to various areas has assisted
environmental protection. Small areas of indigenous vegetation within urban reserves
collectively provide important habitat for many species of indigenous fauna, such as
North Island fantail (Rhipidura fuliginosa placabilis) and tūī (Prosthemadera
novaeseelandiae), as well as facilitating the movement of indigenous species
throughout the City.
Under the Proposed Auckland Unitary Plan, the coastal vegetation (pōhutukawa
forest) at Waiake Beach, east of Beach Road, is designated as a Significant Ecological
Area (SEA).

3.

OBJECTIVES
To create a plan for the Restore Deep Creek Action Committee, Council and public to
enhance and restore the ecological values of the estuary, by:





improving water quality;
improving the recreation amenity of the area, including kayak/rowboat access to
and up the estuary;
managing pest plants; and,
enhancing riparian vegetation;

There is also the opportunity to promote awareness amongst residents bordering the
reserve and estuary, of the impacts that pest plant species can have. Reinvasion of
pest plant species will be significantly reduced if neighbours can be encouraged to
control pest plants on their land.

4.

METHODS

4.1

Onsite meeting and literature review
A preliminary on-site meeting was undertaken with representatives of the Restore
Deep Creek Action Committee on 30 June 2016. The meeting confirmed the scope of
the project, and defined the project area. A walkover of the site was undertaken at the
same time. Relevant hard copy photographs and reports were provided by Committee
members.
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A base field map was prepared using colour aerial photography. A literature review
was undertaken to seek any further ecological information relating to the site.
4.2

Field survey
A field survey was undertaken on 22 July 2016. Vegetation habitat types were
mapped and described. The distributions and abundances of pest plants were mapped.
Stormwater drains were photographed and mapped as they were encountered, along
with any potential pollution sources. Sites and opportunities for indigenous restoration
planting were recorded and mapped.
Potential barriers to fish migration were identified and mapped. All plant and animal
species encountered during the field survey were recorded. Representative site
photographs were taken.
The ecological values of mangrove habitat, including avifauna habitat and indigenous
epiphyte habitat, were surveyed and assessed.

4.3

Ecological Management Plan preparation
An Ecological Management Plan was prepared that included:


Ecological context of the site (including the estuarine system).



Vegetation descriptions and mapping, including specific detail on the ecological
values of mangrove habitats present.



Pest plant control recommendations and exotic tree management.



Opportunities for restoration planting.



A summary of amenity values, and suggestions for initiatives such as walking
tracks, board walks and interpretation signage.



Outcome monitoring, e.g. photopoints.

5.

SITE DESCRIPTION

5.1

Overview
The project area comprises tidal estuary, mangrove forest and scrub, mixed
indigenous exotic scrub and forest, treeland, indigenous planting, mown grass, and
exotic plantings. The project area is defined by the Deep Creek and Waiake Estuary
between Waiake Beach to the east, and Deep Creek Road bridge to the west. Aicken
Reserve is located to the south of the estuary and comprises mature pōhutukawa
(Metrosideros excelsa) and scattered exotic trees (predominantly macrocarpa,
Cupressus macrocarpa), a narrow band of indigenous riparian planting, exotic
planting, and mown grass. Estuary vegetation comprises mangrove scrub and forest.
The northern side of the estuary comprises mixed indigenous and exotic forest (mostly
on private land), with pest plant species common.
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There is a community hall and the Torbay Sailing Club premises adjacent to the
estuary at the eastern end of Aicken Reserve.
5.2

Vegetation types
Vegetation within the project area can be divided into seven main types:








Pōhutukawa treeland
Mixed indigenous/exotic scrub
Mangrove forest and scrub
Exotic weedfield
Pōhutukawa-macrocarpa treeland
Exotic planting
Mixed indigenous/exotic forest

These vegetation types are described in more detail below:
Vegetation type 1: Pohutukawa treeland
The portion of Waiake Beach Reserve along the southern side of the Waiake estuary
comprises mature pōhutukawa over mown kikuyu grass (Cenchrus clandestinus). It
also includes planted karo (Pittosporum crassifolium) and harakeke (flax; Phormium
tenax), with one wilding Phoenix palm (Phoenix canariensis).
Vegetation type 2: Mixed indigenous/exotic scrub
The vegetation on the northern side of the Waiake estuary comprises Sydney golden
wattle (Acacia longifolia), tree privet (Ligustrum lucidum), madeira vine (Anredera
cordifolia), tī kōuka (cabbage tree; Cordyline australis), karamū (Coprosma robusta)
and ponga (Cyathea dealbata), with emergent pōhutukawa and puriri (Vitex lucens).
The ground tier is dominated by pest plants including tradescantia (Tradescantia
fluminensis), Kahili ginger (Hedychium gardnerianum) and periwinkle (Vinca major).
The area includes a small area (c.20 m2) of rank grass.
Vegetation type 3: Mangrove forest and scrub
Mangrove forest and scrub is present along most banks of the estuary between Beach
Road and Deep Creek Road. The largest area of mangrove forest is located just west
of the Beach Road bridge.
Vegetation type 4: Exotic weed field
A small area to the west of the Beach Road bridge is dominated by agapanthus
(Agapanthus praecox), tuber ladder fern (Nephrolepis cordifolia) and periwinkle, with
scattered tree privet, karamū and pōhutukawa.
Vegetation type 5: Pōhutukawa-macrocarpa treeland
The vegetation on the southern bank of Waiake Estuary (between Beach Road and
Deep Creek Road) comprises mature pōhutukawa and macrocarpa over mown grass
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with scattered Sydney golden wattle, karo, and tī kōuka, and locally scattered toetoe
upoko-tangata (Cyperus ustulatus) and Bolboschoenus fluviatilis. Riparian plantings
have been undertaken along the estuary margin and comprise oioi (Apodasmia
similis), wharariki (coastal flax; Phormium cookianum subsp. hookeri), pōhuehue
(Muehlenbeckia complexa), taupata (Coprosma repens), and Astelia banksii. Single
mature specimens of coast redwood (Sequoia sempervirens) and swamp cypress
(Taxodium distichum) are present at the western end of this vegetation unit.
Vegetation type 6: Exotic planting
These two areas comprise plantings of camellia (Camellia japonica), rhododendron
(Rhododendron sp.), azalea (Azalea sp.), sycamore (Acer pseudoplatanus) and Indian
bead tree (Melia azedarach). Several indigenous species, including tī kōuka, kōwhai
(Sophora microphylla) and kauri (Agathis australis) have also been planted.
Vegetation type 7: Mixed indigenous/exotic forest
The area to the north of the Waiake estuary (between Beach Road and Deep Creek
Road) comprises predominantly brush cherry (Syzygium paniculatum), māpou
(Myrsine australis) and monkey apple (Syzygium smithii), with local liquid amber
(Liquidambar styraciflua), Phoenix palm, tree privet, tī kōuka, karamū and ponga
(Cyathea medullaris).
5.3

Stormwater observations
During the field survey, particular attention was paid to locating, photographing
(Appendix 1), and mapping the locations of stormwater inflows (Figure 1) within the
project area.
The majority of direct stormwater inflow appears to come from Beach Road and Deep
Creek Road, via roadside drains located adjacent to the road bridges. On the initial
site visit, following recent rain, it was evident that sediment was discharging into the
estuary via the drains on Deep Creek Road. It would be useful therefore to consider
options for the treatment of such stormwater through a swale or similar structure to
reduce the level of sediment (and road pollutants) from entering the estuary during
rain events.
The stormwater inflow point to the west of the community hall appears to be where
the car park runoff enters the estuary. During the site visit, at low tide, it was evident
that this outlet discharges pollutants into the estuary from the car park. There was a
distinct oily slick to the mud below the outlet, and the smell emanating from the mud
in this area was the worst encountered during the field survey.
One other inflow (near the Deep Creek Road bridge) appears to come from a wet
boggy area in the grassed park land. Consideration should be given to creating a small
wetland/swale area in this location, which could also incorporate filtering stormwater
from Deep Creek Road.
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6.

STORMWATER ISSUES

6.1

Stormwater and contaminants
Surface run-off from impermeable surfaces increases the amount and rate of
stormwater flow into streams. After heavy rainfall events, large amounts of fastmoving water flows into gullies and streams, creating a scouring effect that is harmful
to aquatic fauna and can result in streambank erosion and sedimentation. Roofs,
roads, and driveways are the main contributors to surface run-off. Such effects are
likely to be compounded by poorly drained local soils.
Stormwater can also transport a range of contaminants, such as heavy metals, which
accumulate in estuarine receiving environments, as well as hydrocarbons
(petrol/diesel/oil) that can also pollute receiving environments. Heavy metals such as
zinc (commonly used in roofing), copper and lead can persist in the aquatic
environment for considerable periods of time, particularly in sediment. As a
consequence, metals can accumulate in the tissues of benthic organisms and their
predators at higher trophic levels. Zinc is toxic to aquatic plants and animals
(Widianarko et al. 2001). Zinc is one of the most common contaminants found in
estuarine receiving environments, and largely results from galvanized surfacing used
in residential and industrial roofing. In residential areas, contamination can also occur
through activities such as washing cars on impermeable surfaces, whereby cleaning
chemicals and detergents are readily transported into drains and into aquatic and
estuarine receiving environments.
Auckland Regional Council (2004) summarised the issue of contaminants in
sediments in urban estuaries:
“Small sheltered muddy estuaries are also susceptible to rapid metal contamination
(e.g., Deep Creek at Torbay) as they have relatively large urban catchments which
provide more contaminants”

6.2

Effects of sedimentation on benthic organisms
Terrigenous sediment1 is increasingly recognized as a disturbance agent in coastal
marine communities. However, while sediment run-off is a natural process, human
activity can dramatically increase the rate at which this occurs 2. In run-off events
terrigenous sediment can muddy the waters for fish and reduce oxygen levels in
aquatic environments which affects the faunal communities at all levels. Marine
benthic organisms are sensitive to increased benthic and suspended sedimentation,
which has been associated with smaller cockle (Austrovenus stutchburyi) size,
smothering of benthic fauna and complete shifts in species diversity and abundance
from sand-dominated to mud-dominated ecosystems (Gibbs & Hewitt 2004).
Suspended sedimentation causes reduced water clarity and an increase in suspended
particles which results in feeding behaviour changes in many bivalves and gastropods.

1
2

Sediment derived from land erosion.
Effects of sedimentation on macrofaunal communities: a synthesis of research studies - Auckland Council
TP 264 4.
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It is therefore important to maintain high water clarity and minimize benthic
sedimentation by reducing the amount of sediment that enters the marine area.
Benthic communities on intertidal sand and mudflats are highly vulnerable to
deposition of terrigenous sediment from coastal catchments. These communities
comprise a diverse range of benthic organisms, which have adapted to cope with the
stress associated with tidal immersion and emersion. While catastrophic events may
defaunate the intertidal zone, even small terrigenous sediment deposits could alter
interdependences and cause shifts in the structure of benthic communities
Sediment-dwelling organisms are a major component of broader estuarine, harbour,
and coastal ecosystems, providing food for birds, fish, and humans, and affecting
water quality, nutrient cycling, and productivity. Avifauna and aquatic fauna, for
example, may be indirectly affected by more frequent deposition of silt in estuarine
areas (Senior and Ramsay 2003).

7.

PEST PLANTS
Nineteen pest plant species listed in the Auckland Regional Pest Management
Strategy (ARPMS; ARC 2007) were recorded at the property. A further nine
environmental pest plant species were identified that are not listed in the ARPMS.
Control of all of these species is recommended. The distributions and abundances of
environmental pest plant infestations are mapped in Figure 2.
Pest plants have been assigned to one of the three categories in the ARPMS
(ARC 2007): (i) Total Control Pest Plants, (ii) Containment Pest Plants, and
(iii) Surveillance Pest Plants. A further class of plant is identified in this report:
(iv) pest plants not currently covered by the ARPMS (ARC 2007), but for which
control is recommended; The environmental pest plant species recorded at the site are
listed below, separated into their respective categories.
(i)

Total Control Pest Plants
Total Control Pest Plants have a limited distribution or density within the
Auckland Region, or defined areas of the Region. They are considered to be
of high potential threat to the Region, and the Auckland Council assumes full
responsibility for funding and implementing appropriate management
programmes for these species. The aim is to eradicate these plants from the
Region or defined areas of the Region, over a period of time, which may
exceed the life of the current RPMS (ARC 2007). One Total Control Pest
Plant was recorded in the project area:
Madeira vine;
mignonette vine
1
(Anredera cordifolia)

a)

b)
1.

Total Control Pest Plant in areas where it threatens
High Conservation Value sites, as determined by
Auckland Council Biosecurity staff; and a
Surveillance Pest plant throughout the remainder of
the Auckland Region.

At this site, this species/these species should be treated as a Surveillance Pest
Plant.
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(ii)

Containment Pest Plants
Containment pest plants are those that are abundant in certain habitats or areas
in the region. Landowners/occupiers are required to control these plants
whenever they appear on their land. There are two categories of Containment
Pest Plants:


Removal – Landowners/occupiers are required to completely remove
these pest plants from their properties



Boundary Control – Landowners/occupiers are required to maintain
control of these pest plants to a specified distance from all property
boundaries, if the neighbouring property is clear of, or being cleared of,
the pest plant.

Note that some Containment Pest Plants may be included in this category
throughout the entire Auckland region, or only in specified areas. All
containment pest plants are banned from sale, propagation, distribution, and
exhibition through the entire Auckland Region (ARC 2007).
All containment pest plants are banned from sale, propagation, distribution,
and exhibition through the entire Auckland Region (ARC 2007). The two
Containment Pest Plants present in the project area, and their control
requirements, are listed below:
Smilax (Asparagus
1
asparagoides)
Kahili ginger, Hedychium
1
gardnerianum)
1.

(iii)

Removal (Waitakere Ranges Weed Control Zone
and Great Barrier Island only)
Removal (Waitakere and Hunua Ranges Weed
Control Zone and Great Barrier Island only).

These species should be treated as Surveillance Pest Plants.

Surveillance Pest Plants
Surveillance pest plants include species that have been identified as having
significant impacts on the biosecurity values of the Auckland Region. The
Auckland Council seeks to prevent their establishment or spread by
prohibiting their sale, propagation, distribution, and exhibition (ARC 2007).
Sixteen surveillance pest plants were recorded during the survey.













agapanthus (Agapanthus praecox)
brush cherry (Syzygium paniculatum)
brush wattle (Paraserianthes lophantha)
Chinese privet (Ligustrum sinense)
climbing asparagus (Asparagus scandens)
climbing dock (Rumex sagittatus)
fairy crassula (Crassula multicava)
Japanese honeysuckle (Lonicera japonica)
Japanese spindle tree (Euonymus japonicus)
monkey apple (Syzygium smithii)
montbretia (Crocosmia ×crocosmiiflora)
periwinkle (Vinca major)
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(iv)

Phoenix palm (Phoenix canariensis)
tradescantia (Tradescantia fluminensis)
tree privet (Ligustrum lucidum)
tuber ladder fern (Nephrolepis cordifolia)

Environmental pest plants not within the RPMS 2007-2012
Environmental pest plant species that are present in small to moderate
infestations within the project area and are not identified in the RPMS (ARC
2007). Nine species in this category were recorded in the project area.










7.1

bears breeches (Acanthus mollis)
garden nasturtium (Tropaeolum majus)
Japanese hill cherry (Prunus serrulata)
kiwifruit (Actinidia chinensis)
macrocarpa (Cupressus macrocarpa)
mountain pawpaw (Carica pubescens)
onion weed (Allium triquetrum)
Sydney golden wattle (Acacia longifolia)
walking stick bamboo (Phyllostachys aurea)

Pest plant management recommendations
All environmental pest plants (Classes (i)-(iv)) recorded within the project area
(containment, surveillance, and non-RPMS pest plants) should be controlled.
The highest priorities for pest plant control are the riparian margins of Aicken
Reserve, to maintain this area in a low abundance of pest plants (Weed Management
Unit 4), and the single Phoenix palm within Waiake Beach Reserve (Weed
Management Unit 3).
Weed Management Unit 1 is located on Waiake Beach Reserve north of the estuary,
and is contiguous with private gardens. Weed Management Unit 2 appears to be
located within a roadside reserve. Weed Management Unit 5 comprises a mix of
private and Council-owned land. All these sites are particularly weedy and adjoin
similarly pest plant-infested private land. Therefore control is recommended to be
undertaken in conjunction with pest plant control on the adjoining private land
wherever possible to achieve the best results. This will provide an opportunity for
engagement with local landowners.
Recommended control methods for environmental pest plants species are presented in
Appendix 4. It is recommended that all environmental pest plant control operations
be undertaken in line with the Agrichemical Users’ Code of Practice, NZS 8409 2004:
The Management of Agrichemicals, and any relevant Auckland Council Policies and
procedures such as herbicide reduction strategies.
Ongoing monitoring for environmental pest plants should be maintained throughout
the project area on at least an annual basis. Any other pest plant species encountered
during the annual pest plant control operation should be controlled.
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All environmental pest plant infestations can be dealt with in situ removing the need
for disposal. It is essential that plant seeds, tubers, and fragments are not dispersed
from the current infestation areas. Many species can easily be spread by seed or
fragments. Where cut vegetation is to be left on site, seed heads should be removed
wherever possible and disposed of carefully to avoid new infestations establishing.
Suitable weed hygiene procedures should be followed at all times.
7.2

Mature exotic trees
There are several exotic trees growing in close proximity to the estuary margin, that
are recommended for removal to enhance the ecological integrity of the site. These
include:




Macrocarpa
Swamp cypress
Coast redwood

Several macrocarpa, and one Phoenix palm have been removed (or have fallen) in the
past. The stumps of these are now useful locations for the establishment of
pōhutukawa, as evidenced by some plants that have naturally established themselves
on existing stumps.
It is recommended that all of the above pest plant species are removed and replaced
with pōhutukawa as a priority.
7.3

Inappropriate indigenous plantings
At least one kōwhai (Sophora tetraptera) has been planted. This species of kowhai
only grows naturally in the central eastern parts of the North Island.
The correct species to be planting at this site is S. microphylla. All S. tetraptera plants
should be removed from the site and replaced with S. microphylla.

8.

MANGROVES

8.1

Mangroves - an indigenous species
Mangroves have been present in New Zealand for a very long time, and arrived here
without human assistance. The mangrove species found in New Zealand - Avicennia
marina subsp. australisica - is a sub-species of the grey mangrove (Morrisey et al.
2007). Mangroves have been present in estuaries of northern North Island for
millennia. Silicified wood of Avicennia is present in 19 million-year-old rocks on the
shores of the Kaipara Harbour (Sutherland 2003), and pollen evidence indicates that
mangroves occurred in the Poverty Bay area approximately 9,840 years ago
(Mildenhall and Brown 1987).

8.2

Contribution of mangroves to the wider estuarine food web
Mangroves contribute to estuarine food webs by the production of detritus that is
carried by tidal currents into adjacent habitats such as tidal flats and seagrass beds.
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Species that utilise mangrove detritus as part of their diet include pipi (Paphies
australis), cockle, and oyster (Crassostrea gigas). Mangroves also indirectly
contribute to the food web within the wider estuary by providing the substrate on
which other important providers grow. Neptune’s necklace (Hormosira banksii) also
grows in association with mangroves, and is likely to make an important contribution
to the food web of the estuary.
8.3

Connectivity of estuarine and terrestrial habitats
Mangrove-lined estuary edges may provide ‘long-shore corridors’ for indigenous
avifauna, particularly where indigenous vegetation, such as saltmarsh, freshwater
wetlands or coastal forest, is lacking or absent on the landward side of the mangroves
(Haggitt et al. 2008). Where mangroves provide the only form of vegetative cover on
the estuarine edge, their removal may reduce the movement of species such as banded
rail (Gallirallus philippensis assimilis) between estuarine and terrestrial habitats.
Connectivity of habitat is important for maintaining access to food resources and nest
sites, and for the movement of species between different inlets and embayments.

8.4

Protection of coastal margins
Mangroves can reduce erosion at the estuary-land interface by reducing current
velocities and attenuating waves (Alfaro et al. 2006). By increasing sedimentation
(reducing run-up), mangroves provide some protection from storm events, i.e. short
period waves and from catastrophic events such as cyclones and tsunami. Depending
on the degree of sedimentation, they may also reduce localised effects of sea level rise
(if the rate of sedimentation is greater than rate of sea level rise). Mangroves will,
however, migrate inland in response to sea level rise, if suitable landforms, tidal
zones, and substrates are suitable.

8.5

Estuary formation and infilling
Estuaries are formed when rising sea levels drown the lower reaches of rivers. On the
east coast of the North Island, many estuaries were formed during sea level rise
following the last glaciation (Morrisey et al. 2007). This period of sea level rise ended
approximately 6,500 years ago. Following formation, estuaries begin to infill as
sediments carried by inflowing rivers and streams settle in the marine environment,
and intertidal areas eventually become elevated to levels that allow colonisation by
plants. This gradual process of estuarine infilling has been occurring for millennia.
However, the amount of sediment flowing into many estuaries, and therefore the rate
of estuarine infilling, has increased greatly due to land clearance, indigenous logging,
plantation forestry, pastoral farming, and the construction of coastal settlements. A
study of Coromandel estuaries by Hume and Dahm (1992), cited in Morrisey et al.
(2007), showed that sedimentation rates were 0.1 mm per year prior to Polynesian
settlement, and increased to 0.3-2.8 mm per year following European settlement. This
increase in the sedimentation rate due to land clearance and development is
undoubtedly a key driver resulting in the expansion of mangroves in Deep Creek
estuary.
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8.6

Ecological sequences
Seagrasses (Zostera spp.) are vascular plant species that are tolerant of saltwater
inundation for most or all of the tidal cycle, and inhabit the lower levels of intertidal
flats and shallow sub-tidal channels. Seagrass typically occurs to the seaward of
mangroves, but in some places, can occur as a mosaic with mangroves where
immersion with seawater is retained for most of the tidal cycle, and where mangroves
form a broken canopy.
Mangroves usually occur inland of seagrass beds, only colonising intertidal sites that
are inundated and then exposed during every tidal cycle. The establishment of
mangroves can mark a stage in the process of estuary development where the rates of
sediment accumulation increase, as mangroves are very effective at entrapping and
binding sediments with their extensive woody root systems. Sediment accumulation
beneath mangroves eventually raises the surface of the sediments, so that they are
only inundated by high tides and, eventually, only by spring high tides. At this point,
in space and time, mangroves can be replaced by saltmarsh species.
Saltmarsh occurs at the upper limit of the tides, and are transitional from estuarine to
terrestrial environments. Within saltmarsh, there are also sequences of different
species. Typically, sea rush (Juncus krausii var. australiensis) occurs at the seaward
edge of saltmarsh, often mixed with scattered mangrove shrubs and seedlings within a
narrow mangrove-saltmarsh transition zone. Oioi usually occurs further landwards, in
the areas of saltmarsh only inundated by spring high tides, or where there are
freshwater influences, such as near stream mouths. Marsh ribbonwood (Plagianthus
divaricatus) occurs at the landward, upper, edge of saltmarsh, and commonly lines the
brackish reaches of streams. Saltmarsh species also entrap and accumulate material,
through the accumulation of organic matter and the entrapment of sediments, until the
substrate becomes elevated above the limits of all tides, thus completing the
successional development from estuarine to terrestrial environments (i.e. saltmarsh
can, eventually, be replaced by coastal scrub or forest, or freshwater wetlands). The
gradual infilling of estuaries, and the succession from mangroves to saltmarsh to
freshwater wetlands, shrubland, and forest, has been well-documented for
Whangapoua Estuary, on the eastern coast of Great Barrier Island (Deng et al. 2004).
Transitions between intertidal vegetation communities can be either gradual or abrupt.
If a shoreline is characterised by a gradual increase in elevation from one tidal zone to
another, a zone may be present within which both mangroves and saltmarsh species
can establish and these species will then become intermixed. Alternatively, the
change from mangrove to saltmarsh communities can be marked by an abrupt change
in both elevation and substrate.
The Deep Creek – Waiake estuary comprises a portion of corridor habitat that
contributes to the North-West Wildlink project (www.forestandbird.org.nz/what-wedo/projects/northwest-wildlink).

8.7

Mangroves in Deep Creek - Waiake Estuary
A review of Google Earth historical aerial imagery determined that mangroves were
present within the estuary in 1963, but not as widespread as they are now. Imagery
from 1996 shows a very similar mangroves distribution as to what is present now. It
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appears therefore that mangroves colonization has reached somewhat of a plateau, and
that significant mangrove advancement was a direct result of increased urbanization
and associated sedimentation in the mid to late 1990’s.
Mangroves are an important part of the estuarine system, have high ecological values,
and provide valuable habitat for indigenous species. The mangroves also protect and
retain catchment sediment and associated pollutant inflows (historic and current), and
reduces the chance of these flowing out onto Waiake Beach.

9.

FAUNA

9.1

Avifauna
Eight indigenous bird species were recorded during the field surveys: black-backed
gull (Larus dominicanus dominicanus), grey warbler (Gerygone igata), kōtare
(kingfisher, Todiramphus sanctus vagans), North Island fantail, pied shag
(Phalacrocorax varius varius), silvereye (Zosterops lateralis), tūī, and white faced
heron (Egretta novaehollandiae). White faced heron were reported (by the
Committee) to be nesting in the western most macrocarpa tree in August 2016.
Ruru (Ninox novaeseelandiae novaeseelandiae) are known to visit the project area
and may utilise the existing macrocarpa trees for roosting sites. It is noted however,
that there are many other large mature trees in the general vicinity that may also be
utilised by morepork.
North Island kākā (Nestor meridionalis septentrionalis) may visit the site at certain
times of the year. Banded rail may also be present, but not likely given the lack of salt
marsh habitat adjoining the mangroves.
Pied shag and North Island kākā are classified as ‘Threatened-Nationally Vulnerable’
by Robertson et al. (2013).
Four exotic bird species were recorded during the survey: blackbird (Turdus merula),
mynah (Acridotheres tristis), mallard duck (Anas platyrhynchos) and spotted dove
(Streptopelia chinensis).

9.2

Herpetofauna
A targeted survey for reptiles was beyond the scope of this project, but lizards are
likely to be present. Two lizard species, copper skink (Oligosoma aeneum) (Not
Threatened1), and forest gecko (Mokopirirakau granulatus) (At Risk-Declining) may
be present as they have both been recorded within a two kilometre radius of the
project area post 2005. Lizards, especially geckos, are cryptic species, so historic
records are a good indication of potential presence at a site. There is also a record of
an Auckland green gecko (Naultinus elegans elegans) (At Risk-Declining) from 1965,
so it is possible that this species is still present in the vicinity.

1

Threat classifications for lizards as per Hitchmough et al. (2012).
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Plague skink (Lampropholis delicata) is an invasive species from eastern Australia,
and is also likely to be present.
9.3

Long-tailed bats
Long-tailed bats (Chalinolobus tuberculatus) occur in the Auckland Region, within
forests dominated by both indigenous and exotic trees. The species is classified as
‘Threatened-Nationally Vulnerable’ by O’Donnell et al. (2013). The mature
macrocarpa trees have cavities and rough bark that bats require for roosting habitat,
but it is unlikely that bats are resident at this site due to the lack of nearby mature
indigenous forest.

9.4

Freshwater fish and macroinvertebrates
No barriers to fish passage were identified within the project area.
A fish survey was beyond the scope of the assessment. A search of the New Zealand
Freshwater Database revealed records of six indigenous fish species and one
indigenous macroinvertebrate species in Deep Creek, including three fish species
classified as ‘At Risk-Declining’ by Goodman et al. (2014).
Table 1: Freshwater fish and invertebrate species known from Deep Creek,
Torbay.
Group

Freshwater
fish

Freshwater
invertebrates
1.

10.

Common Name and Taxon
Longfin eel (tuna; Anguilla dieffenbachii)
Inanga (Galaxias maculatus)
Redfin bully (Gobiomorphus huttoni)
Shortfin eel (Anguilla australis)
Banded kokopu (Galaxias fasciatus)
Common bully (Gobiomorphus cotidianus)

Threat Classification
At Risk-Declining
At Risk-Declining
At Risk-Declining
Not Threatened
Not Threatened
Not Threatened

Freshwater shrimp (Paratya curvirostris)

Not Threatened

[1]

Threat classifications for freshwater fish as per Goodman et al. (2014) and for freshwater
invertebrates as per Grainger et al. (2014). NIWA 2016: https://www.niwa.co.nz/ourservices/online-services/freshwater-fish-database

RESTORATION PLANTING OPPORTUNITIES

10.1 Overview
Restoration planting is recommended in the following areas/scenarios:


Planting Unit 1: A small area comprising c.20 m2 of rank grass on the northern
side of the estuary, east of Beach Road.



Enrichment planting of pōhutukawa to replace any exotic trees, as they are
removed.



Additional riparian planting wherever gaps are created through pest plant control,
or where it is deemed appropriate to widen the existing planting.



Swale/wetland planting sites (if required).
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The location of Planting Unit 1 is shown in Figure 2. The locations and scale of other
planting will need to be determined as and when other management actions occur.
Recommended plant schedules have been prepared below for the above planting
areas/scenarios.
Table 2: Indicative planting schedule for Planting Area 1 (c.20 m2).
Species
Coprosma robusta
Cordyline australis
Metrosideros excelsa
Phormium cookianum
Melicytus ramiflorus
1
Phormium tenax
Total

Common Name
karamū
tī kōuka
pōhutukawa
wharariki
māhoe
harakeke

Grade
PB3
PB3
PB3
PB3
0.5L
0.5L

Spacing (m)
1
1
5
1
1
1

Quantity
5
5
1
5
2
2
20

Table 3: Planting schedule for pōhutukawa replacement of mature trees.
Species
Metrosideros excelsa
Total

Common Name
pōhutukawa

Grade
PB3

Spacing (m)
5

Number
As required

Spacing (m)
0.5
1
1
5
1
1
1

%
25%
20%
20%
As required
5%
25%
5%
100%

Spacing (m)
0.5
0.75

%
75%
25%
100%

Table 4: Indicative planting schedule for riparian margins.
Species
1
Apodasmia similis
Coprosma robusta
1
Cordyline australis
Metrosideros excelsa
Muehlenbeckia complexa
Phormium cookianum
Pseudopanax lessonii
Total

Common Name
Oioi
karamū
tī kōuka
pōhutukawa
pōhuehue
wharariki
houpara

Grade
PB3
PB3
PB3
PB3
PB3
PB3
PB3

1. Plant closest to the water

Table 5: Indicative planting schedule for swales/wetlands.
Species
Apodasmia similis
Rautahi
Total

Common Name
Oioi
Carex lessoniana

Grade
0.5L
0.5L

10.2 Site preparation
Site preparation will be a key factor in the successful implementation of this project.
All environmental pest plants should be controlled as per Section 6 above, prior to
undertaking planting. Non-invasive weeds should be blanket sprayed with a
Glyphosate-based herbicide.
Where rank kikuyu is present, spraying should be undertaken at least 12 weeks in
prior to planting, to allow time for the vegetation to rot down. A second spray may be
required two weeks prior to planting.
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10.3 Plant stock and availability
All plants should be sourced from the Tamaki Ecological District in line with
Auckland Council’s eco-sourcing Code of Practice. To ensure availability, the plant
stock should be ordered as far in advance as possible, especially for slower-growing
species required in larger grades (e.g. pōhutukawa).
10.4 Plant layout and spacing
In general, most species should be planted at one metre centres. Pōhutukawa should
be planted at approximately five metre centres. Sedges and rushes should be planted at
0.75 metre centres.
10.5 Maintenance
Plantings should be inspected at least three times in the first 12 months following
planting operations to identify any management that may be required. Plantings
should be released from exotic vegetation competition a minimum of three times a
year for the first two years, with further releases at a reduced frequency as required
over the following three years.
Limited infill planting1 may be required in the second planting season depending on
plant survival over the first summer. Infill plants should be of a bagged grade (PB3).
Infill planting requirements should be identified in February/March proceeding the
upcoming planting season.

11.

RECREATION OPPORTUNITIES
The Waiake estuary and its environs can provide valuable recreational opportunities.
The estuary is readily accessible by kayak, paddleboard and row boat from Waiake
Beach, and is easily navigable upstream as far as the deep creek Road bridge on all
but the lowest tides. At high tide there are some mangrove branches that obstruct
access, and it is recommended these are pruned back on an ‘as required’ basis. There
is an opportunity to enhance the use of the estuary by installing a formal small
watercraft access area adjacent to the community hall (refer Plate 18). There is a
suitable clearing in the riparian vegetation, and this site is close to the car park. It is
likely that several mangroves will require pruning, or possibly removal, to create a
suitable access point.
There is existing interpretation signage regarding the estuarine environment on the
boardwalk under the Beach Road bridge. Further interpretation signage could be
installed detailing restoration opportunities being undertaken, as well as some history
of the site incorporating some historical photographs.
It also makes sense to consider realigning the seating within Aicken Reserve. This
currently looks away from the estuary, when it is probably be more appropriate to face
out onto the estuary.

1

Infill planting is required on sites where there are gaps in the planting because of plant mortality or where
initial stocking rates were too low.
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12.

MANAGEMENT RECOMMENDATIONS
The health of the Deep Creek – Waiake Estuary is greatly influenced by what inputs
are coming in from the wider catchment. Restoration works can start immediately at
the lower end of the catchment (Stage 1), and this is likely to provide a catalyst for
community engagement and expanding the restoration area to eventually include the
whole catchment.
The following management activities are recommended:


Canvas Auckland Council/Auckland Transport to investigate possible solutions to
capture, or minimise the volume of sediment and rubbish discharging into the
estuary from Beach Road and Deep Creek Road.



Lobby Auckland Council to undertake regular water quality testing within the
estuary, and monitor the results.



Consideration should be given to recording and measuring the volumes and types
of rubbish that are removed from the Deep Creek and Waiake estuary during
community working bees, and feeding this information back to the local
community to help raise awareness as to where poorly disposed of rubbish ends
up and the ecological problems it may cause.



Investigate options for installing swales/wetlands within Aicken Reserve where
overland flows currently pool, and where stormwater from car park areas
discharge (currently directly into the estuary).



Undertake pest plant control within areas of public land, and engage and
encourage adjacent landowners to do the same on their land.



Remove mature macrocarpa, coast redwood and swamp cypress, and replace with
pōhutukawa.



Selective local pruning of mangrove branches where these obstruct access



Undertake restoration planting within suitable sites, with appropriate indigenous
species.



Install a formal kayak/small boat launching area (next to the community hall) to
encourage recreational use of the estuary.



Reposition park seating to face the estuary, rather than away from it.



Install suitable interpretation signage detailing the ecological values, and
anthropogenic history of the estuary.
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13.

MONITORING
Monitoring is a key component in measuring the success of management activities,
particularly when looking at trends over time.
It is recommended that a series of permanent photopoints be setup throughout the
project area to record and monitor any changes. Photopoints could be used to monitor:





Changes in the distribution of mangroves;
Changes in the levels of pest plant infestation;
The removal of mature exotic trees, and the transition to an indigenous vegetation
community; and,
The establishment, and growth, or restoration plantings.

Water quality monitoring can be a valuable tool for monitoring the health of a
waterway. WaiCare have a programme of monitoring fresh water habitats upstream
(David Gray pers. comm.) and Auckland council undertake regular water quality
monitoring at Waiake Beach over the summer months. It would also be useful to
monitor water quality within the Waiake estuary.

14.

CONCLUSION
The Restore Deep Creek Action Committee commissioned Wildland Consultants Ltd
to develop an ecological management plan for Deep Creek and Waiake Estuary
(Stage 1: Deep Creek Road to Waiake Beach). Deep Creek is a permanent
watercourse that flows into the Waiake Estuary near Torbay on the North Shore of
Auckland. The creek is largely bounded by a combination of private land, Aicken
Reserve and Waiake Beach Reserve. In particular, the Committee is concerned about
the spread of mangroves and build-up of sediment and debris in the brackish reaches
of the creek.
The management plan includes recommendations for the management of water
quality, pest plants and mature exotic trees, and restoration planting opportunities
within the project area, including the replacement of exotic trees with more
ecologically appropriate options. The plan also details recommendations with regard
to managing storm water and rubbish within the estuary through investigating options
for the establishment of swales/wetlands. Recommendations for increasing the
recreation values of the estuary were provided, including providing better access to
the water, installation of interpretation panels, and revised seating arrangement.
Monitoring recommendations were also provided, including the establishment of
photopoints and water quality monitoring.
The health of the Deep Creek – Waiake Estuary is greatly influenced by what inputs
are coming in from the wider catchment. For example, the spread of mangroves is
largely a result of increased sediment inputs.
Restoration works can start immediately at the lower end of the catchment (Stage 1),
and this will provide a catalyst for community engagement and expanding the
restoration area to eventually include the whole catchment, where there is potential
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for addressing stormwater issues, further pest plant control, restoration planting, and
any fish barriers that may be present.
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APPENDIX 1

SITE PHOTOGRAPHS
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Plate 1: Silt laden stormwater flowing into the estuary from the south side of the
Deep Creek Road bridge. 30 June 2016

Plate 2: Silt laden stormwater flowing into the estuary from the south side of the
Deep Creek Road bridge. 30 June 2016
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Plate 3: Potential restoration planting site (Planting Unit 1), east of the Beach
Road bridge. 30 June 2016

Plate 4: Large madeira vine infestation within Weed management Unit 1.
22 July 2016
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Plate 5: Network of stormwater outlets on the north eastern side of the Beach
Road bridge. 22 July 2016

Plate 6: Several mature macrocarpa trees recommended for removal (Weed
Management Area 4. 22 July 2016
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Plate 7: Site where a Phoenix palm has been removed. Note the mangroves have
been growing out into the estuary seeking light. 22 July 2016

Plate 8: Inappropriate planting of kowhai (Sophora tetraptera). Weed
Management Unit 4. 22 July 2016
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Plate 9: Open navigable channel between Beach Road and Deep Creek Road.
22 July 2016

Plate 10: A pōhutukawa growing on an old macrocarpa stump. 22 July 2016
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Plate 11. An example of a mature pōhutukawa sprawling out over the estuary.
22 July 2016

Plate 12: Pest plants including tradescantia, kahili ginger and tree privet dominate
the north bank of the estuary. Weed Management Unit 5. 22 July 2016
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Plate 13: Exotic planting comprising rhododendron, camellia and azalea. Aicken
Reserve. 22 July 2016

Plate 14: Stormwater outlets east of Deep Creek Road. The novaflow pipe on the
left drains a low lying grass area. 22 July 2016
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Plate 15: A potential site for a wetland or swale to be established. Note the drain
grate behind the kowhai tree. Aicken Reserve. 22 July 2016

Plate 16: Brush cherry, tree privet dominant with occasional titoki, ti kouka and
mapou. Weed Management Unit 5. 22 July 2016
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Plate 17: Roadside drain on Deep Creek Road showing residue of silt in kerb
channel. 22 July 2016

Plate 18: Potential site for the establishment of a formal kayak/small watercraft
launching area. Aicken Reserve. 22 July 2016
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Plate 19: Oily film on mud located below the stormwater outlet below the car
park. Aicken Reserve. 22 July 2016

Plate 20: Mangrove forest, and riparian vegetation along the south side of the
estuary. Note the mature macrocarpa trees that are recommended for replacement
with pohutukawa (as shown in left hand side of photograph). 22 July 2016
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APPENDIX 2

ENVIRONMENTAL PEST PLANT SPECIES RECORDED
WITHIN THE PROJECT AREA
Common Name
Agapanthus
Bears breeches*
Brush cherry
Brush wattle
Chinese privet
Climbing asparagus
Climbing dock
Fairy crassula
Garden nasturtium*
Japanese honeysuckle
Japanese hill cherry*
Japanese spindle tree
Kahili ginger
Kiwifruit*
Macrocarpa*
Madeira vine
Monkey apple
Montbretia
Mountain pawpaw*
Onion weed*
Periwinkle
Phoenix palm
Sydney golden wattle*
Smilax
Tube ladder fern
Tradescantia
Tree privet
Walking stick bamboo*

Scientific Name
Agapanthus praecox
Acanthus mollis
Salix fragilis
Paraserianthes lophantha
Ligustrum sinense
Asparagus scandens
Rumex saggitattus
Crassula multicava subsp. multicava
Tropaeolum majus
Lonicera japonica
Prunus serrulata
Euonymus japonicus
Hedychium gardnerianum
Actinidia chinensis
Cupressus macrocarpa
Anredera cordifolia
Syzygium smithii
Crocosmia × crocosmiiflora
Carica pubescens
Allium triquetrum
Vinca major
Phoenix canariensis
Acacia longifolia
Asparagus asparagoides
Nephrolepis cordifolia
Tradescantia fluminensis
Ligustrum lucidum
Phyllostachys aurea
* Not currently included in the RPMS (ARC 2007).
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APPENDIX 3

VASCULAR PLANT SPECIES RECORDED IN THE PROJECT AREA
INDIGENOUS SPECIES
Gymnosperms
Agathis australis (planted)
Podocarpus totara var. totara

kauri
tōtara

Monocot. trees and shrubs
tī kōuka, cabbage tree

Cordyline australis
Dicot. trees and shrubs

tītoki
mānawa, mangrove
taupata
karamū, kāramuramu

Alectryon excelsus subsp. excelsus
Avicennia marina subsp. australasica
Coprosma repens (planted)
Coprosma robusta
Coprosma macrocarpa subsp. minor × C. robusta
Corynocarpus laevigatus
Entelea arborescens (planted)
Geniostoma ligustrifolium var. ligustrifolium
Hebe stricta var. stricta (planted)
Leptospermum scoparium agg. (planted)
Metrosideros excelsa
Myoporum laetum (planted)
Myrsine australis
Piper excelsum subsp. excelsum
Pittosporum crassifolium
Plagianthus divaricatus (planted)
Pseudopanax lessonii
Solanum aviculare var. aviculare
Sophora microphylla (planted)
Sophora tetraptera (planted)
Vitex lucens

karaka
whau
hangehange
koromiko, kōkōmuka
mānuka
pōhutukawa
ngaio
māpou, matipou, māpau
kawakawa
karo
marsh ribbonwood mākaka
houpara
poroporo
kōwhai
kōwhai
pūriri

Dicot. lianes
pōhuehue

Muehlenbeckia complexa (planted)
Ferns
Asplenium oblongifolium
Blechnum parrisiae
Cyathea dealbata
Cyathea medullaris
Diplazium australe
Microsorum pustulatum

huruhuru whenua
pukupuku
ponga, silver fern
mamaku
kōwaowao, pāraharaha, hound’s tongue
fern

Grasses
Oplismenus hirtellus subsp. Imbecillis
Sedges
pūrua grass, kukuraho
manaia

Bolboschoenus fluviatilis
Carex flagellifera
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Cyperus ustulatus f. ustulatus
Isolepis cernua
Morelotia affinis

toetoe upoko-tangata

Rushes
Apodasmia similis (planted)

oioi

Monocot. herbs (other than orchids, grasses, sedges, and rushes)
kakaha, pūwharawhara, wharawhara,

Astelia banksii (planted)
kōwharawhara
Phormium cookianum subsp. hookeri
Phormium tenax

wharariki, mountain flax
harakeke, flax

Dicot. herbs (other than composites)
Apium prostratum subsp. prostratum
var. filiforme
Haloragis erecta subsp. erecta
Sarcocornia quinqueflora
Selliera radicans

tūtae-kōau, New Zealand celery
toatoa
ureure, glasswort
remuremu, rekoreko, raumangu

NATURALISED AND EXOTIC SPECIES
Gymnosperms
Cupressus macrocarpa
Sequoia sempervirens
Taxodium distichum)

macrocarpa
coast redwood
swamp cypress

Monocot. trees and shrubs
Phoenix canariensis

Phoenix palm

Dicot. trees and shrubs
Acacia longifolia
Acer pseudoplatanus
Azalea sp.
Camellia japonica
Carica pubescens
Euonymus japonicas
Gomphocarpus fruticosus
Ligustrum lucidum
Ligustrum sinense
Melia azedarach
Prunus serrulata
Rhododendron sp.
Syzygium paniculatum
Syzygium smithii

Sydney golden wattle
sycamore maple
common camellia
mountain pawpaw
Japanese spindleberry
swan plant
tree privet
Chinese privet
Indian bead tree
Japanese hill cherry
rhododendron
brush cherry
lillypilly, monkey apple

Monocot. lianes
Asparagus asparagoides
Asparagus scandens
Dicot. lianes

smilax
climbing asparagus

Actinidia deliciosa
Anredera cordifolia
Lonicera japonica
Rumex sagittatus

kiwifruit
madeira vine, mignonette vine
Japanese honeysuckle
climbing dock
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Vinca major

periwinkle

Ferns
Nephrolepis cordifolia

tuber ladder fern

Grasses
Cenchrus clandestinus
Ehrharta erecta
Phyllostachys aurea

kikuyu grass
veldt grass
walking stick bamboo

Sedges
Cyperus congestus

purple umbrella sedge

Monocot. herbs (other than orchids, grasses, sedges, and rushes)
Agapanthus praecox
Allium triquetrum
Crocosmia ×crocosmiiflora
Hedychium gardnerianum
Narcissus pseudonarcissus
Tradescantia fluminensis

agapanthus
onion weed
montbretia
kahili ginger, wild ginger
daffodil
tradescantia

Composite herbs
Bellis perennis
Leontodon taraxacoides
Sonchus oleraceus
Taraxacum officinale

lawn daisy
hawkbit
puha, sow thistle
dandelion

Dicot. herbs (other than composites)
Acanthus mollis
Crassula multicava
Galium aparine
Lotus pedunculatus
Modiola caroliniana
Oxalis corniculata
Ranunculus repens
Rumex obtusifolius
Tropaeolum majus

bear's breeches
fairy crassula
cleavers
lotus
creeping mallow
horned oxalis
creeping buttercup
broad-leaved dock
garden nasturtium
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APPENDIX 4

RECOMMENDED HERBICIDE TREATMENTS
Pest Plant
Control Method(s)
Agapanthus
Dig out and dispose off
(Agapanthus praecox) site

Bear’s breeches
(Acanthus mollis)
Brush cherry
(Syzygium australe)

Brush wattle
(Paraserianthes
lophantha)
Chinese privet
(Ligustrum sinense)

Climbing asparagus
(Asparagus scandens)
Climbing dock
(Rumex saggitattus)
Fairy crassula
(Crassula multicava)
Garden nasturtium
(Tropaeolum majus)

Chemical(s)
-

Application Rate
-

Timing
Year round

Knapsack – foliar spray
Knapsack – foliar spray
Dig out and dispose off
site
Cut and treat stump
Hand pull seedlings/small
plants
Cut and treat stumps
Drill and inject, frill and
spray
Hand pull seedlings/small
plants
Cut and treat stumps
Knapsack - foliar spray
Hand pull seedlings/small
plants
Cut and treat stumps
Drill and inject

Triclopyr
Metsulfuron

60ml/10 litres water
2.5g/10 litres water

Year round
Year round
Year round

Triclopyr

60ml/1 litre water

October-March
Year round

Triclopyr
Metsulfuron

60ml/1 litre water
5g/1 litre water, plus 2 ml
surfactant

October-April
October-April

Knapsack - foliar spray

Year round
Triclopyr
Triclopyr

60ml/1 litre water
60ml/10 litres water

October-April
November-March
Year round

Triclopyr
Metsulfuron

October-April
October-April

Green Glyphosate 360

60ml/1 litre water
5g/1 litre water, plus 2 ml
surfactant
100ml/10 litres water

Knapsack - foliar spray

Metsulfuron

5g/10 litres water

Knapsack - foliar spray

Metsulfuron

5g/10 litres water

NovemberFebruary
October-March

Knapsack - foliar spray

Metsulfuron

5g/10 litres water

November-March

© 2016

Remarks
Only if this can be done
without posing a weed
hygiene risk
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October-March

Pull vines away from nontarget vegetation before
spraying.

Pest Plant
Japanese hill cherry
(Prunus serrulata)
Japanese honeysuckle
(Lonicera japonica)

Control Method(s)
Cut and treat stumps

Chemical(s)
Triclopyr

Application Rate
60ml/10 litres water

Timing
November-March

Knapsack - foliar spray
Cut and treat stems

Clopyralid
Triclopyr

40-50ml/10 litres water
60ml/1 litre water

October-March
October-March

Japanese spindle tree
(Euonymus japonicus)
Kahili ginger
(Hedychium
gardnerianum)

Cut and treat stumps

Metsulfuron

5g/10 litres water

October-March

Hand pull seedlings/small
plants.
Knapsack - foliar spray

Metsulfuron

Cut and treat stems/tubers Metsulfuron

Kiwifruit
(Actinidia chinensis)

Macrocarpa
(Cupressus
macrocarpa)
Madeira vine,
mignonette vine
(Anredera cordifolia)

Monkey apple
(Syzygium smithii)

Montbretia
(Crocosmia
×crocosmiiflora)

Cut and treat stumps

Metsulfuron

Drill and inject

Metsulfuron

5g/10 litres water + 10ml
Surfactant
20g/10 litres water

5g/1 litre water, plus 2 ml
surfactant
5g/1 litre water, plus 2 ml
surfactant

October to
February
Spring to late
autumn
Spring to late
autumn

Not for use around native
vegetation or waterways.
For application near
waterways and indigenous
vegetation.

October-April

Triclopyr

60ml/1 litre water

October-March

Cut and treat stump

Picloram (Vigilant gel)

Apply gel to cut stem

October-March
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Do not pull vegetation from
host plant.
All parts of plant must be off
the ground.
Ensure no tuber left behind.

October-April

Hand pull seedlings/small
plants
Ring bark or fell larger
trees
Cut and treat stump

Hand pull seedlings/small
plants
Cut and treat stumps
Drill and inject, frill and
spray
Knapsack - foliar spray

Remarks

Year round
Year round
Follow up control required to
treat propagules
Follow up control required to
treat propagules
Carefully remove as many
aerial tubers as possible
that may drop.

Year round
Triclopyr
Metsulfuron
Metsulfuron
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5g/1 litre water, plus 2 ml
surfactant
5g/10 litres water + 20ml
surfactant
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October-April
October-April
October-February

Follow-up control will be
necessary.

Pest Plant
Mountain pawpaw
(Carica pubescens)

Control Method(s)
Cut and treat stumps

Chemical(s)
Metsulfuron

Application Rate
5g/1 litre water

Timing
Year round

Onion weed
(Allium triquetrum)
Periwinkle
(Vinca major)
Phoenix palm
(Phoenix canariensis)

Knapsack – foliar spray

Triclopyr

60ml/10 litres water

Knapsack - foliar spray

Metsulfuron

5g/10 litres water

September December
October-March

Smilax
(Asparagus
asparagoides)
Sydney golden wattle
(Acacia longifolia)

Tradescantia
(Tradescantia
fluminensis)
Tree privet
(Ligustrum lucidum)

Hand pull seedlings/small
plants. Fell larger palms
Foliar spray
Knapsack - foliar spray

Year round
Metsulfuron
Green Glyphosate 360

Hand pull seedlings/small
plants
Cut and treat stumps
Drill and inject

Triclopyr
Metsulfuron

Knapsack - foliar spray

Triclopyr

Cut and treat stumps
Drill and inject

Triclopyr
Metsulfuron

Tuber ladder fern
Knapsack - foliar spray
(Nephrolepis cordifolia)
Walking stick bamboo Cut and treat stump
(Phyllostachys aurea)
Foliar spray re-growth
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Remarks
Remove cut vegetation and
dispose of carefully as stem
fragments can regrow.

5g/10 litres water
200ml/10 litres water

Year round
October-March

Do not add penetrant when
spraying against tree trunks.

Year round
60ml/1 litre water
5g/1 litre water, plus 2 ml
surfactant
60ml/10 litre water

October-April
October-April

November-March
November-March

Metsulfuron

60ml/1 litre water
20g/litre water, plus 2ml
surfactant
5g/10 litres water

Green Glyphosate 360

250ml/1 litre water

Year round

Activated Amitrole

30ml/1 litre water

Year round
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November-March

Pull away from non-target
species before spraying.

March to May
Mulch cut canes or stack
tidily.

