ECOLOGICAL RESTORATION PLAN FOR
WAIPARURU STREAM, GRAFTON GULLY

R4879

ECOLOGICAL RESTORATION PLAN FOR WAIPARURU
STREAM, GRAFTON GULLY

Mid-reaches of Waiparuru Stream, Grafton Gully

Contract Report No. 4879
May 2019

Project Team:
Jarrod Cusens - Field survey, report author
Nick Goldwater - Field survey, peer review
Brian Patrick - Macroinvertebrate identification
Chris Russel - Field survey
Mike Chen - Field Survey
Tanja Kozelj - GIS
Matt Bloxham (Auckland Council) - Field survey
Prepared for:
Auckland Council

AUCKLAND OFFICE: 12 NIXON STREET, GREY LYNN, AUCKLAND 1021
P.O. BOX 46-299, HERNE BAY, AUCKLAND 1001, Ph 09-360-6083; Fax 09-377-4889
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

CONTENTS
1.

INTRODUCTION

1

2.

ECOLOGICAL CONTEXT
2.1
Vegetation
2.2
Fauna
2.3
Local context
2.4
Historical site description
2.5
Existing ecological works

1
1
2
2
2
3

3.

CULTURAL CONTEXT
3.1
Tangata whenua
3.2
Community groups

3
3
3

4.

PROJECT OBJECTIVES

4

5.

METHODS
5.1
Vegetation and pest plant survey
5.2
Fauna surveys
5.2.1 Fish
5.2.2 Bats
5.2.3 Aquatic macroinvertebrates
5.3
Planting
5.4
Photopoints

4
4
5
5
5
5
6
6

6.

VEGETATION AND HABITAT TYPES
6.1
Overview
6.2
Terrestrial habitats
6.3
Aquatic habitats

6
6
6
9

7.

FLORA

11

8.

FAUNA
8.1
Avifauna
8.2
Bats
8.3
Fish
8.4
Aquatic macroinvertebrates

11
11
11
11
12

9.

PEST PLANTS
9.1
Overview
9.2
Pest plant categories
9.2.1 Total Control pest plants
9.2.2 Containment pest plants
9.2.3 Surveillance pest plants
9.2.4 Pest plants not within the ARPMS 2007-2012
9.2.5 Large exotic trees
9.3
Pest plant management approach
9.3.1 Overview

13
13
13
13
14
15
15
15
16
16

© 2019

Contract Report No. 4879

9.4
9.5
9.6
9.7
9.8
9.9
9.10

9.3.2 Tradescantia control
9.3.3 Biocontrol
Planting site preparation
Recommended pest plant control methodologies
Disposal of material
Pest plant control outcomes
Boundary threats
Agrichemical use, record keeping and reporting
Banned flora

16
16
16
16
16
17
17
19
19

10.

PEST ANIMAL CONTROL
10.1 Existing pest animal control
10.2 Recommended pest animal control

19
19
19

11.

PLANTING
11.1 Overview
11.2 Planting Area 1: Floodplain
11.3 Planting Area 2: Tradescantia infestations
11.4 Planting Area 3: Enrichment planting
11.5 Site preparation
11.6 Plant stock and availability
11.7 Plant layout and spacing
11.8 Maintenance

20
20
22
23
23
24
24
24
24

12.

PROVISION OF IN-STREAM HABITAT

25

13.

MONITORING
13.1 Photopoints
13.2 Macroinvertebrate monitoring

25
25
25

14.

COSTS

25

15.

WORK PROGRAMME, RESOURCES, AND TIMELINE

26

ACKNOWLEDGMENTS

28

REFERENCES
APPENDICES
1. List of vascular plant species recorded at Waiparuru Stream, grafton
2. Monitoring photographs
3. Pest plant species controlled by Wildlands under the Auckland Council EcoServices Contract
4. List of environmental pest plant species recorded at Waiparuru Stream
5. Recommended herbicide treatments

© 2019

30
33
36
38
39

Contract Report No. 4879

Reviewed and approved for release by:

___________________________
Nick Goldwater
Principal Ecologist
Wildland Consultants Ltd

 Wildland Consultants Ltd 2019
This report has been produced by Wildland Consultants Ltd for Auckland Council. 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.

© 2019

Contract Report No. 4879

1.

INTRODUCTION
The Waitematā Local Board intends to restore Waiparuru Stream in Grafton Gully,
Auckland City. Most of Waiparuru Stream flows through the Symonds Street
Cemetery East Reserve, extending on to private land in the north where it is piped.
Within the cemetery, the stream is largely natural and features a range of habitats
including pools and runs with sections of hard and soft substrates. The stream is wellshaded by a canopy of mature trees in its mid- to upper-reaches. The stream banks and
floodplain in the lower reaches of the stream, however, are sparsely vegetated and the
canopy is less developed.
Surveys for indigenous land snails in the vicinity have recorded 56 indigenous
species, one of which may be endemic to Grafton Gully (Hazelwood et al. 2003).
Previous restoration works within the reserve include the control of tradescantia
(Tradescantia fluminensis), which is locally abundant on the true right side of
Waiparuru Stream. It is noted that these control works have been undertaken in a
carefully staged manner to avoid adversely impacting indigenous snail communities;
however, a long-term restoration goal is to replace tradescantia with indigenous
vegetation (Auckland Council 2015).
There is an network of tracks within the reserve which encompass sites of cultural
interest such as significant exotic trees including English oak (Quercus robur) and
Port Jackson Fig (Ficus rubiginosa), and grave sites of prominent Aucklanders
(Waitematā Local Board).
Auckland Council, on behalf of the Waitematā Local Board, commissioned Wildland
Consultants Ltd to develop an ecological restoration plan for Waiparuru Stream. This
plan provides specific and detailed methodologies for the management of pest plants
within the vicinity of the stream.
Recommendations for indigenous revegetation are also provided. The plant schedules
include details of the species, grades, and numbers of plants to be planted. Maps of the
recommended planting areas are also included.

2.

ECOLOGICAL CONTEXT

2.1

Vegetation
Waiparuru Stream is located in the suburb of Grafton within the Tāmaki Ecological
District, which encompasses the heavily urbanised Auckland isthmus between the
Manukau and Waitemata harbours, the former North Shore City, and the lowlands of
Waitakere.
Prior to human settlement, the Tāmaki Ecological District would have been almost
entirely forested. Coastal areas would have been almost entirely covered with forest
dominated by pōhutukawa (Metrosideros excelsa) in association with species such as
karaka (Corynocarpus laevigatus), rewarewa (Knightia excelsa), kohekohe
(Dysoxylum spectabile), and pūriri (Vitex lucens). Wetter areas, such as swamps
formed by the damming of streams by lava flows, would have supported freshwater
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wetlands dominated by raupō (Typha orientalis) with areas of swamp forest
dominated by pukatea (Laurelia novaeseelandiae) and kahikatea (Dacrycarpus
dacrydioides). Recently-disturbed areas would have been dominated by mānuka,
(Leptospermum scoparium) and kānuka (Kunzea robusta), with harakeke (flax;
Phormium tenax) common on the most exposed slopes. Recently formed volcanic
surfaces would have been the only terrestrial habitats relatively bare of vegetation,
and grassland and terrestrial herbfield would have been very rare, if present at all.
Currently, only 6.9 percent of the Tāmaki Ecological District remains in indigenous
vegetation cover (Lindsay et al. 2009). The project area is situated in an ‘At Risk’
Land Environment, i.e. 20-30 percent indigenous vegetation cover remaining at a
national scale (Walker et al. 2015). Although ‘At Risk’ land environments are highly
modified and depleted of habitat for indigenous species, they still provide critical
habitat for threatened species.
2.2

Fauna
Indigenous forest remnants and suburban gardens in the Tāmaki Ecological District
provide habitat for common bird species such as riroriro; grey warbler (Gerygone
igata), silvereye (Zosterops lateralis) and pīwakawaka; North Island fantail
(Rhipidura fuliginosa placabilis). Species such as tūī (Prosthemadera
novaeseelandiae) and kererū (Hemiphaga novaeseelandiae) are more common in
larger forest remnants. Ruru/morepork (Ninox novaeseelandiae) occurs in indigenous
and exotic forest, and in open country or suburban gardens with areas of mature trees
(Heather & Robertson 2000).

2.3

Local context
Waiparuru Stream is located within Symonds Street East Cemetery Reserve. The
reserve is situated in a highly-urbanised landscape with Auckland CBD to the north
and west, and bounded by main arterial highways to the south and east. The nearest
vegetated areas to the reserve are Symonds Street Cemetery West c.50 metres away to
the west and Auckland Domain approximately one kilometre to the northeast. This
reserve is classified as a ‘High Value’ site and ecological works are managed by
Wildland Consultants under contract to Auckland Council.

2.4

Historical site description
Prior to 1965 the wider Grafton Gully and catchment for Waiparuru Stream was
vegetated with indigenous forest described by Wall and Cranwell (1943) as
comprising pūriri, tītoki (Alectryon excelsum), kohekohe, karaka and rewarewa likely
representing ‘WF7’- Pūriri forest (Singers et al. 2017). Climbing lianas including
bush-lawyer (Rubus cissoides), kohia (native passionfruit; Passiflora tetrandra) and
pōhuehue (Muehlenbeckia sp.) were common. The understorey was dense and
supported a high diversity of shrubs and small trees such as porokaiwhiri
(pigeonwood; Hedycarya arborea), māhoe, rangiora (Brachyglottis repanda),
heketara (Olearia rani var. colorata), patē (Schefflera digitata), the usually coastal
houpara (Pseudopanax lessonii), tōwai (Weinmannia silvicola), hangehange
(Geniostoma ligustrifolium), kōwhai (Sophora sp.), kawakawa (Piper excelsum subsp.
excelsum) and tī kōuka (Cordyline australis). Numerous ground ferns were recorded
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together with the treeferns ponga (Cyathea dealbata) and mamaku (Cyathea
medullaris) up to 15 metres tall. Of botanical note was the occurrence of large
kotukutuku (Fuchsia excorticata), and the ground orchid tutukiwi (Pterostylis
banksii). Importantly, tradescantia was present at the site in 1947.
2.5

Existing ecological works
Ecological management of Symonds Street East Cemetery is currently undertaken by
Wildland Consultants Ltd (Wildlands). The reserve is classified by Auckland Council
as a high value reserve and as such receives pest plant control, pest animal control,
and monitoring under the contract specifications. Revegetation planting is considered
unscheduled works outside of the contract specifications.

3.

CULTURAL CONTEXT

3.1

Tangata whenua
The site of Symonds Street Cemetery has cultural significant to tangata whenua and
Auckland Council recognises 13 iwi with customary relationships to the local area
(Ngā Tira Consulting 2015), including Ngāti Whātua Ōrākei. The site of present-day
Auckland CBD was well settled by Māori in pre-European times. In the vicinity of
Symonds Street Cemetery Horotiu pā was located along Karangahape Ridge and the
site of Karangahape Road was a significant track used by Māori (Te Iwi O Ngāti Te
Ata 2012). There is no archaeological evidence of Māori settlement within the areas
now occupied by the cemetery and surrounding reserve areas; however, the Waiparuru
Stream has cultural significance and the area may “regarded by some Māori as a wāhi
tapu, or at least one that should be managed sensitively” (Ngā Tira Consulting 2015,
p. 6). Therefore, a precautionary Discovery protocol should be implemented. Should
any archeological sites be discovered during the implantation of any parts of this
restoration plan, works should stop immediately and tangata whenua should be
notified as soon as possible.
It is important to acknowledge that for Ngāti Whātua Ōrākei, waterways, wetlands,
estuaries and marine resources were fundamental for their tūpuna in Tāmaki and
provided rich resources - 'te pai me te whai rawa ō Tāmaki' ('the wealth and
abundance of Tāmaki'). In line with their iwi management plan, Ngāti Whātua Ōrākei
wishes to ensure that water is managed, and where necessary restored, to maintain or
enhance mauri and to protect ecosystem, amenity, and mana whenua values. In
particular, water quality in streams, rivers and sea should be fit for swimming, and
enable safe gathering of kai. Public access to waterways and the coast should be
protected and enhanced.

3.2

Community groups
Friends of Symonds Street Cemetery (FSSC) is a local community group that
undertakes works within the reserve. The groups primary aim is to “protect, preserve,
enhance, restore, inform and educate the public about Symonds Street
Cemetery”. These works are primarily of a heritage nature (e.g. grave restoration,
trail maintenance and enhancement), although the group undertakes regular cleanups
removing rubbish and/or dumped waste within the reserve. The presence of FSSC
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within the reserve is an opportunity for advocacy and implementation of ecological
restoration (e.g. planting days).

4.

PROJECT OBJECTIVES
Waiparuru Stream represents one of very few open (i.e. unpiped), natural-bottomed
streams with forested riparian margins in Auckland CBD. Tradescantia currently
forms dense mats along the true right margin of the stream. However, control of
tradescantia is constrained by the presence of the high diversity of indigenous land
snails. In addition, there are areas of bare ground in the lower reaches of the stream
and floodplain.
The short to mid-term objectives of this restoration plan are to:


Assess the ecological values of the site.



Control pest plant species present within the reserve that are not controlled under
the Eco services specification.



Revegetate areas of bare ground to enhance the functioning of the riparian
margin.



Develop a monitoring programme to assess ecological restoration outcomes.

Longer term objectives are to:


Manage tradescantia infestations in the upper- and mid-reaches of the stream in a
manner that is sensitive to existing snail populations.



Replace tradescantia infestations with indigenous plant cover.

These objectives will significantly enhance the ecological values of the site by
replacing pest plants with indigenous species, facilitating the natural regeneration of
indigenous forest vegetation, and improving the habitat values for indigenous flora
and fauna. The monitoring programme will provide information regarding restoration
works.

5.

METHODS

5.1

Vegetation and pest plant survey
A field survey was carried out on 4 December 2018. Key vegetation and habitat types
within the vicinity of the stream were described. In addition, all vascular plant species
observed at the site were recorded and are listed in Appendix 1.
During the site visit a survey for pest plants was undertaken. Environmental pest
plants are introduced species that threaten the ecological processes and values within
the area where they are present. The field survey involved walking through the project
area identifying and recording the location, distribution and density of all
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environmental pest plants encountered. Particular attention was given to tradescantia
infestations within the stream margins.
Distributions and densities of pest plants were mapped in the field onto hard copy
prints of digital aerial photographs. The maps were then used for data input into
ArcGIS 10.4 (GIS programme). The locations and distributions of each environmental
pest plant species were digitised. Environmental pest plant species were labelled with
their common name and a brief description of the extent of the infestation as
percentage cover, and overlaid onto the aerial photograph.
Recommended control methodologies were prepared for each of pest plant species
recorded at the site. These recommendations were informed by the following factors:


The classification of the species under the Auckland Regional Pest Management
Strategy (ARC 2007).



The ecological values of the site in which the infestation occurs.



The relative vulnerability of the vegetation and habitats present.



The level of threat posed by the environmental pest plant species.



The size of the infestation.



The likelihood that the infestation supports indigenous land snails.

Representative photographs were taken in the field and present within the report.
5.2

Fauna surveys
5.2.1

Fish

Fish surveys were undertaken during the day on 4 December 2018 and the night of
17 December 2018. The day time survey involved kick-netting using a pole kick-net
with a 0.5 millimetres mesh with particular attention paid to suitable fish habitat under
logs and undercut banks. The night survey was undertaken using spotlighting.
5.2.2

Bats

The study area contains large mature pūriri and pines that provide potential habitat for
long-tailed bats, an endemic species that is ranked as ‘Threatened-Nationally Critical’
by O’Donnell et al. (2018). A dusk walk-through survey of the study site was
undertaken during fine weather on 17 December 2018 between 20:00 and 21:30 using
a hand-held Bat Box III set to 40 kHz. The peak loudness of long-tailed bat calls is 40
kHz (Parsons et al. 1997) and is the recommended frequency for surveying for them
(O’Donnell & Sedgeley 2001). The average temperature did not fall below 10° C
during night of survey.
5.2.3

Aquatic macroinvertebrates

Macroinvertebrates were sampled on 4 December 2018 following standard New
Zealand macroinvertebrate sampling protocols, using a pole kick-net with a
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0.5 millimetre mesh (cf. Stark et al. 2001). Five samples were collected at evenly
spaced intervals along the length of the stream. Macroinvertebrates were preserved in
ethanol and identified to the taxonomic level required for the Macroinvertebrate
Community Index (MCI; Stark and Maxted 2004).
5.3

Planting
Potential restoration planting sites and areas where planting would be advisable were
identified during the field survey. These areas include sites where environmental pest
plant infestations will be an ongoing problem if planting is not undertaken, and areas
of established indigenous vegetation that are either species-poor or lacking key
indigenous plant species.

5.4

Photopoints
Photopoints were established at key sites for the long-term monitoring of pest plant
control and success of plantings. The locations of all photopoints were recorded with a
handheld GPS device for future monitoring. Permanent markers were considered
inappropriate for marking photopoints because the reserve is well used by people and
the likelihood of tampering is high. All photopoints are shown in Appendix 2.

6.

VEGETATION AND HABITAT TYPES

6.1

Overview
Three broad terrestrial vegetation types were identified at the site:


Karaka-tītoki-pūriri forest



Kānuka scrub



Exotic forest

These vegetation types are described in more detail below together with the in-stream
habitats present within Waiparuru Stream.
6.2

Terrestrial habitats
Karaka-titoki-pūriri forest
This forest type extends from the upper reaches of Waiparuru Stream and covers
much of the gully adjacent to the stream down to Grafton Bridge. The canopy largely
comprises pūriri, karaka and tītoki up to 15 metres tall with occasional taraire
(Beilschmiedia tarairi) and an emergent radiata pine (Pinus radiata; Plate 1). The
sub-canopy comprises frequent karaka and occasional kohekohe while the
understorey includes frequent māhoe, kawakawa and karamū with occasional ponga
and saplings of kohekohe and karaka. Indigenous ground ferns occur occasionally,
most prominently huruhuru whenua (Asplenium oblongifolium) with locally common
A. lamprophyllum. Pest plants are uncommon in this vegetation type and are limited
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to localised infestations of tradescantia and occasional African clubmoss (Selaginella
kraussiana).
This ecosystem type is classified as ‘WF7.2 - Pūriri, taraire forest’, which is ranked as
regionally ‘Critically Endangered’ by Singers et al. (2017).

Plate 1: Overview of the tree canopy of karaka-titoki-pūriri forest (Vegetation Type 1).
30 November 2018.

Kānuka scrub
A patch of kānuka scrub occurs on the true right side of the upper reaches of the
stream. The canopy is dominated by kānuka up to six metres tall, while the subcanopy and understorey are mostly limited to occasional māhoe and kawakawa. The
ground tier comprises large areas of exposed earth due to human trampling, as well as
locally common tradescantia (Plate 2). The indigenous grass Oplismenus hirtellus
subsp. imbecillis occasionally occurs where is has not been displaced by tradescantia.
This ecosystem type is classified as ‘VS2 - Kānuka scrub/forest’ and is considered
‘Not Threatened’ by Singers et al. (2017).
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Plate 2: Locally dominant tradescantia beneath the kānuka scrub canopy (Vegetation Type 2).
30 November 2018.

Exotic forest
Vegetation in the lower reaches of Waiparuru Stream comprises tall exotic trees such
as necklace poplar (Populus deltoides), balsam poplar (P. balsamifera) and English
oak (Quercus robur; Plate 3). Sub-canopy species are largely absent, although the
understorey includes planted indigenous species within the floodplain including
kahikatea, kauri and taraire. The kauri and taraire are dead or dying due to flooding
and likely extended water-logged conditions. Apart from a patch of toetoe-rautahi
(Carex lessoniana), the ground tier is largely bare ground.
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Plate 3: Canopy of necklace poplar and English oak (Vegetation Type 3) in the lower reaches
of Waiparuru Stream. 30 November 2018.

6.3

Aquatic habitats
Waiparuru Stream originates from a stormwater outflow c.500 millimetres in diameter
(Plate 4) and flows north for c.300 metres until it drains into an underground network.
Immediately downstream of the outfall the streambed is lined with a geotextile
matting for erosion control. The upper reach of the stream has steep banks up to 1.8
metres high that are slumped in places. The streambed is a mix of bedrock, medium to
large cobbles, fine and course woody debris and leaf litter, and locally common
patches of soft sediment. Average stream width is c.0.5 metres wide; the channel
contains a range of habitat types including riffles, runs and small pools.
Approximately 55 metres downstream the stream drops steeply down a rocky slope.
At the bottom of the slope a larger stormwater outfall (c.1,500 millimetres diameter)
discharges into the stream.
In the mid-reaches the stream widens with predominant riffle habitat and some large
pools (c.4 m2) up to c.0.5 metres deep. The banks are lower and include a flat
floodplain with locally abundant tradescantia and locally common indigenous sedges
including Carex lambertiana and toetoe-rautahi (Plate 5). The stream lacks undercut
banks.
The lower reach of the stream is artificially straightened and is bounded by a wide
floodplain with sparse low-growing herbaceous vegetation. Flooding is common due
to a partially blocked stormwater outflow at the downstream extent of the stream.
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Plate 4: Waiparuru Stream originates from a stormwater outfall at the southern end of the
reserve. 30 November 2018.

Plate 5: Tradescantia and toetoe-rautahi on the floodplain in the mid-reaches of Waiparuru
Stream. 30 November 2018.
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7.

FLORA
Seventy-eight vascular plant species were recorded in the areas surrounding the
stream, which included 47 indigenous and 31 introduced species. Two indigenous
species present at the site, kānuka and kauri, are classified as ‘Threatened-Nationally
Vulnerable’ by de Lange et al. (2018). All kauri recorded are young ricker that have
been planted. Kānuka scrub is present on the true right bank in the upper reaches of
the stream. In addition, there is a record held on the Auckland Council Flora Database
for Kunzea linearis.
Kauri has recently been classified as ‘Threatened’ due to the threat posed by the
pathogen (Phytophthora agathidicida), which causes kauri dieback.
All species within the Myrtaceae, which includes kānuka and K. linearis, have
recently been classified as either ‘Threatened’ or ‘At Risk’ as a precautionary
approach to the threat posed by the pathogenic fungus (Austropuccinia psidii) that
causes myrtle rust. Kānuka is a relatively common species in the region whereas K.
linearis (syn. K. ericoides var. linearis) is classified as ‘Regionally Acutely
Threatened-Regionally Endangered’ by Stanley et al. (2005).

8.

FAUNA

8.1

Avifauna
Four species of birds were recorded during the surveys, including three indigenous
(pīwakawaka, tūī, ruru/morepork) and one exotic species (blackbird/Turdus merula).
Other common indigenous and exotic species likely to be present at the site include
tauhou/silvereye, riroriro/grey warbler and song thrush (Turdus philomelos). All bird
species present are classified as ‘Not Threatened’ by Robertson et al. (2017).

8.2

Bats
No bats were recorded during the walkthrough survey. Failure to record bat activity
does not preclude their presence and a more comprehensive survey with multiple
Automatic Bat Monitoring (ABM) devices installed in suitable locations over several
nights (one to six nights) would provide a more conclusive result.

8.3

Fish
Two shortfin eel (Anguilla australis) c.60-70 centimeters long were recorded during
the fish survey (Plate 6). In addition, there are records for one additional indigenous
and one exotic fish species within the Waitematā catchment held on the New Zealand
Freshwater Fish Database (NIWA 2018, Table 1). Both indigenous species are
classified as ‘Not Threatened’ by Dunn et al. (2018). The piped sections up- and
downstream are significant barriers to most fish species, and eels (Anguilla spp.) are
likely to be the only species present. Although no kōura (Paranephrops planifrons)
were recorded during the survey, the stream does have moderate to good habitat
values for kōura. With some habitat enhancement (see Section 12) this site may be
suitable for kōura introduction.
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Plate 6: Shortfin eel recorded during the spotlight survey in Waiparuru Stream.
17 December 2018.

Table 1: Freshwater fish species held on the NZFFD (NIWA 2018).
Species
Anguilla australis
Galaxias fasciatus
Gambusia affinis

8.4

Common name
shortfin eel
banded kōkopu
gambusia

Threat status
Not Threatened
Not Threatened
Introduced and naturalised

Aquatic macroinvertebrates
Two hundred and fifty-eight macroinvertebrates comprising six taxa were recorded
within the stream (Table 2). None of the taxa were identified as being ‘Threatened’ or
‘At Risk’ by Grainger et al. (2018). The overall MCI score for the stream was 117. An
MCI score of 100-119 is classified as ‘good’ by Stark and Maxted (2004) and
‘doubtful quality or possible mild pollution’ by Stark (1998).
Table 2: Macroinvertebrate taxa and numbers recorded within Waiparuru Stream.
CLASS/Order/Family/Genus
INSECTA
Diptera
Chiromomidae
Tanypodinae
Tipulidae
Zelandotipula
Rhabdomastix
Coleoptera
Hydrophilidae
MOLLUSCA
Gastropoda

© 2019

12

Number

Tolerance
score

92

5

3
88

6
9

4
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CLASS/Order/Family/Genus
Physidae
Physa
CRUSTACEA
Talitridae
Total individuals sampled
MCI score

9.

PEST PLANTS

9.1

Overview

Number

Tolerance
score

68

3

3
258

5
117

Pest plant diversity is low along the length of the stream, with tradescantia the most
widespread pest plant present on the stream margins.
Seven pest plant species that are listed in the Auckland Regional Pest Management
Strategy (ARPMS; ARC 2007) were recorded at the site. A further six plant species
were identified that are not listed in the ARPMS, but which are recommended to be
controlled. Many of the species recorded are already controlled by Wildlands as per
the specification for ‘High Value’ reserves under the Eco Services contract. A full list
of species controlled under the Eco-services contract is presented in Appendix 3.
The plant species for which control or removal is recommended have been assigned to
one of the following four categories.


Total Control pest plants as per the ARPMS.



Containment pest plants as per the ARPMS.



Surveillance pest plants as per the ARPMS.



Pest plants that not currently included in the ARPMS, but for which control is
recommended.

A full list of species for which control or removal is recommended is provided in
Appendix 4.
9.2

Pest plant categories
9.2.1

Total Control pest plants

Total Control pest plants have a limited distribution or density within the Auckland
Region, or within defined areas of the Region. They are considered to pose a high
potential ecological threat, 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 locations where they are identified. Some
plant species are categorised as Total Control pest plants throughout the entire
Auckland region, while others fall into this category only in specified areas. All Total
Control pest plants are banned from sale, propagation, distribution, and exhibition
through the entire Auckland Region (ARC 2007).
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One Total Control pest plant species, Asiatic knotweed (Fallopia japonica) occurs at
the site (Table 3). The species is currently controlled by Auckland Council
Biosecurity as per the ARPMS.
Table 3: GPS locations of Asiatic knotweed in Symonds Street Cemetery.
Easting
1757269
1757298

9.2.2

Northing
5919148
5919188

Containment pest plants

Containment pest plants are abundant in certain habitats or areas in the Auckland
Region and landowners and/or tenants are obliged to control these plants in
accordance with the ARPMS requirements. There are two categories of Containment
pest plants:


Removal - Landowners and/or tenants are required to completely remove these
pest plants from their properties.



Boundary Control - Landowners and/or tenants 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.

As with the Total Control category, 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). One Containment pest
plant species was identified at Waiparuru Stream (Table 4).
Table 4: Containment Pest Plants observed at within the project area.
Common Name
Woolly
nightshade

Species Name
Solanum
mauritianum

Pest Plant Designations
Removal (Waitakere Ranges Weed Control Zone
and Great Barrier Island only)
Boundary control (20 m in remainder of Region).

Woolly nightshade was recorded occasionally along the mid reaches of the stream. As
Waiparuru Stream is not within the Waitakere Ranges Weed Control Zone, or on
Great Barrier Island, woolly nightshade is treated as a ‘Boundary Control’
Containment pest plant. As such, control of these species is recommended within the
project area.
Although the ARPMS only requires woolly nightshade to be controlled along the
boundary of the reserve, in this case it is recommended that it should be control across
the project area. This will prevent any remaining individual plants acting as a seed
source and allowing reinvasion to the rest of the reserve and the wider environment.
Woolly nightshade is currently controlled by Wildlands as per the specifications under
the Eco-services contract.
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9.2.3

Surveillance pest plants

Surveillance pest plants include species that have been identified as having significant
impacts on biodiversity across the entire Auckland Region. The Auckland Council
seeks to prevent their establishment or spread by prohibiting their sale, propagation,
distribution, and exhibition (ARC 2007). Six Surveillance pest plants were recorded
during the survey (Table 5).
Table 5: Surveillance pest plants observed within the project area.
Common Name
Species Name
Selaginella kraussiana
African club moss
1
Ipomoea indica
Blue morning glory
1
Asparagus scandens
Climbing asparagus
1
Crocosmia ×crocosmiiflora
Montbretia
2
Ligustrum lucidum
Tree privet
3
Tradescantia fluminensis
Tradescantia
1. Controlled by Wildlands under the Eco-services contract
2. Trees under five metres tall controlled under the Eco-services contract
3. Currently not controlled under the Eco-services contract for land snail protection

All Surveillance pest plants present within the project area except African clubmoss
are controlled by Wildlands as per the specifications under the Eco-services contract.
9.2.4

Pest plants not within the ARPMS 2007-2012

Six pest plant species were observed in the project area that are not identified in the
ARPMS (Table 6).
Table 6: Pest plants not listed in the ARPMS observed within the project area.
Common Name
1
Bindweed
Cape gooseberry
Cretan brake
Tamarillo
Veldt grass
Velvety nightshade

Species Name
Calystegia sp.
Physalis peruviana
Pteris cretica
Solanum betaceum
Ehrharta erecta
Solanum chenopodioides

1. Controlled by Wildlands under the Eco-services contract

Although these species are not within the ARPMS, they have the potential to
adversely impact the ecology at the site. As such, control of all the non-ARPMS pest
plant species observed within the project area should be implemented.
9.2.5

Large exotic trees

Large tree privet above five metres tall not controlled under the ecoservices contract
should be controlled using either the ‘drill-and-inject’ method or basal spraying. This
will allow trees will die in situ and reduce disturbance to understorey plants. Trees
adjacent to tracks will need to be removed by contract arborists do to safety concerns.
There are several species of large exotic trees within the stream margins including
radiata pine, necklace poplar and English oak. The necklace poplar and English oak in
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the lower reaches of the stream currently shade the stream and do not have any
apparent negative ecological effects. Moreover, several of these trees are within the
Notable Trees Overlay; these trees also provide amenity values and should therefore
should be retained. The needle litter from radiata pine in the upper reaches of the
stream is suppressing indigenous regeneration to some extent; however, this effect is
localised and not considered to be significant.
9.3

Pest plant management approach
9.3.1

Overview

All pest plant species identified above should be controlled. Some of the species are
already controlled under the Eco-services contract. Apart from tradescantia, the
abundance of all other pest plant species is presently low and can be controlled
relatively easily.
9.3.2

Tradescantia control

There are several areas with dense tradescantia on the stream banks (Figure 1).
Tradescantia control should follow the previous methodology and take place in stages.
Previous control was undertaken in c.3-4 metre wide strips along the edge of
infestations. In addition, it is recommended that control begins at the upstream and
upslope extents of the infestations. This approach will reduce the risk to indigenous
land snails as well as prevent reinvasion via dislodged fragments moving downstream
or downslope.
9.3.3

Biocontrol

Although mistflower (Ageratina riparia) was not recorded during the survey, it is
known to be present in the reserve (pers. comm. Mary Stewart, Auckland Council).
On 9 September 2009 the biocontrol agent mistflower gall fly (Procecidochares
alani) was released into the reserve. The biocontrol agent has now become established
and mistflower is no longer controlled with herbicide within the reserve.
9.4

Planting site preparation
Site preparation work must be carried out in areas where indigenous revegetation
plantings are to be established (see Section 11 for details).

9.5

Recommended pest plant control methodologies
Recommended control methods for all pest plant species and problem exotic species
recorded at the site are presented in Appendix 5. Repeated treatment rounds of
tradescantia will be required to achieve full control. Likewise, species with large
tubers or bulbs (e.g. montbretia) will require repeat treatments. The recommended
timing of treatment rounds is provided in Section 15.

9.6

Disposal of material
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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 as some species can easily be spread by seed or
fragments species (e.g. tradescantia). Where cut vegetation is to be left on site, seed
heads should be removed wherever possible and disposed to avoid new infestations
establishing.
9.7

Pest plant control outcomes
No mature, flowering or fruiting pest plants or exotic ground cover species should be
remaining in the planting area prior to planting work being carried out. In the rest of
the project site no mature, flowering or fruiting pest plants - apart from tradescantia should be remaining by the end of the first year of control. After this stage ongoing
maintenance should be carried out in order to keep the planting area and the rest of the
project area in pest plant-free state for five years. All newly established pest plants,
regrowth of unsuccessfully controlled pest plants, and plants that are hindering the
growth of indigenous plantings should be controlled during regular maintenance
visits. See Section 15 for the recommended frequency and timing of maintenance
work.

9.8

Boundary threats
The northern end of the reserve borders with private land owned by University of
Auckland. On this boundary within the private land there is an infestation of ginger
(Hedychium gardnerianum), which poses a threat to the ecological values of the
reserve. It is recommended that the ginger be controlled.
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9.9

Agrichemical use, record keeping and reporting
All environmental pest plant control operations should be undertaken by “Growsafe”
certified operators, in line with the Agrichemical Users’ Code of Practice (NZS 8409
2004: The Management of Agrichemicals) and industry best practice. This includes
recording and maintaining records of all agrichemical usage on appropriate spray
record sheets.
Reports summarising the pest plant control work undertaken during each year of the
programme should be presented to Auckland Council on an annual basis. This report
should include, but is not limited to:


The timing of pest plant control rounds.



Weather conditions during control rounds.



Pest plant species controlled.



The results/effectiveness of the control.



Recommendations for pest plant control priorities for the following year.

9.10 Banned flora
Potentially invasive exotic species should not be planted on anywhere at the site. This
includes any species listed in the Regional Pest Management Plan for Auckland, in
the National Pest Plant Accord or on the Weedbusters website1.

10.

PEST ANIMAL CONTROL

10.1 Existing pest animal control
Pest animal control takes place with Symonds Street Cemetery East under the Eco
services contract. Species that are currently controlled are rats (Rattus spp.) and
possum (Trichosurus vulpecula). Contract specifications for pest animal control are
quarterly pulses of lockable bait stations with diphacinone for rats and Timms traps
for possums; however, if no possums are trapped in the first annual pulse, no further
possum trapping takes place during that year.
10.2 Recommended pest animal control
Although hedgehogs (Erinaceus europaeus) are not currently controlled within the
reserve they may pose a threat to resident land snails (McGuinness 2001). In addition,
hedgehogs predate on skinks, and although there are no records of indigenous skinks
from the reserve, copper skink and ornate skink may be present. It is therefore
recommended that hedgehogs be controlled within Symonds Street Cemetery East
Reserve. Hedgehog control should be undertaken using one DOC200 per hectare (i.e.
four DOC200 traps for Symonds Street Cemetery East) check and rebaited and
checked four times per year.
1

http//:www.weedbusters.org.nz

© 2019

19

Contract Report No. 4879

11.

PLANTING

11.1 Overview
Two planting areas have been identified within the project area:
1. Staged replacement planting of tradescantia infestations on rocky stream banks
in conjunction with staged control.
2. Revegetation of bare earth areas in the floodplain in the lower reach of the
stream.
The locations of the planting areas are shown in Figure 2. All planting work within
these areas should follow the plant schedules provided below in Tables 7 & 8, and the
timeline presented in Section 15.
It has been identified that there are safety concerns within Symonds Street Cemetery
and recommended that any planting that takes place in the reserve does not obscure
site lines (Auckland Council 2015). The recommended planting areas are not adjacent
to any formal walking tracks therefore planting will not obscure site lines.
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11.2 Planting Area 1: Floodplain
This planting area is located on the floodplain of the lower reaches of the stream. In
the upstream sections of this planting area tradescantia is abundant, while the lower
sections comprise predominantly bare ground with occasional young indigenous
kahikatea and nīkau (Rhopalostylis sapida). This area floods during heavy rainfall due
to the blocked or poorly function stormwater outlet (Plate 7). Species selected for this
planting area are tolerant of flooding and waterlogged soils.
Once established, the plantings (particularly toetoe-rautahi), will provide filtering
services and trap debris flowing from upstream. In addition, māhoe and treefern
species planted close to the stream edge will facilitate the development of undercut
banks and provide good habitat for aquatic organisms. All of the species are tolerant
of flooding events. This planting schedule has allowed for existing indigenous plants
(Table 7).
Table 7: Planting schedule for Planting Area 1 (c.2,000 m2).
Species
1
Carex lambertiana
1
Carex lessoniana
1
Carex virgata
Carpodetus serratus

Common Name

2

Cordyline australis
3

Cyathea dealbata
3
Cyathea meduallris
2
Laurelia novae-zelandiae
Rhopalostylis sapida
3
Melicytus ramiflorus
Total

toetoe-rautahi
pūrei
putaputawētā,
marbleleaf
tī kōuka, cabbage
tree
ponga
mamaku
pukatea
nīkau
māhoe

Grade
0.5L
0.5L
0.5L

Spacing (m)
0.75
0.75
0.75

1L

1.4

1L

1.4

1L
1L
2L
1L
1L

1.4
1.4
5
1.4
1.4

Number
530
890
360
75
100
75
75
5
50
175
2235

1. Plant in open areas
2. Plant in sheltered areas, with some shade
3. Plant close to the stream edge
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Plate 7: Flooding in the lower reaches of Waiparuru Stream. 4 December 2018.

11.3 Planting Area 2: Tradescantia infestations
This planting area currently comprises locally abundant patches of tradescantia along
the rocky banks in the upper-to-mid reaches of the stream. Tradescantia will be
controlled in stages to reduce potential negative impacts on indigenous land snails.
This staged control approach should be continued with gradual replacement by
parataniwha (Elatostema rugosum) in areas where it is appropriate. Parataniwha forms
a dense ground cover in moist, shaded riparian areas, which is likely to provide high
quality habitat for indigenous land snails.
11.4 Planting Area 3: Enrichment planting
Some areas on the true right side in the upper reaches of the stream may benefits from
enrichment planting. These areas appear to be previous revegetation sites that have
become infested with tradescantia and blue morning glory (Ipomoea indica). Given
their small size, these areas may regenerate naturally; however, they should be
monitored for regeneration success following pest plant control. If regeneration is
slow and pest plants continue to reinvade, enrichment planting should be undertaken.
The recommended enrichment species comprise large canopy species and shrubs
locally common at the site that will fill small gaps and exclude pest plants (Table 8).
Table 8: Indicative species for enrichment planting
Species
Beilschmiedia taraire
Carpodetus serratus
Corynocarpus laevigatus
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Species
Common Name
Alectryon excelsus
tītoki
Melicytus ramiflorus
māhoe
Myrsine australis
māpou
Rhopalostylis sapida
nīkau
Vitex lucens
pūriri
Plant numbers will need to be calculated as required

Grade
2L
1L
1L
1L
2L

Spacing (m)
5
3
1.4
1.4
5

11.5 Site preparation
Appropriate site preparation is essential to the success of indigenous revegetation
plantings. Site preparation in Planting Area 1 largely involves the control of
tradescantia. Minimal site preparation is required within Planting Area 2; however, all
environmental pest plants that are present should be controlled. In addition, all noninvasive exotic grasses and herbaceous plants should also be blanket sprayed with a
Glyphosate-based herbicide before planting work is carried out. Care should be taken
with herbicides along stream edges and hand-control may be more suitable to avoid
introducing herbicides into the stream.
11.6 Plant stock and availability
All plants should be sourced from the Tāmaki Ecological District, in line with
Auckland Council’s eco-sourcing Code of Practice and consistent with the wishes of
tangata whenua (Ngā Tira Consulting 2015). 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. pukatea).
11.7 Plant layout and spacing
In general, most shrub and smaller tree species should be planted at 1.4 metre centres.
Larger growing species (e.g. kahikatea, pūriri) should be planted further apart at
approximately five metre centres, while maintaining an overall coverage of 1.4 metre
spacing between all plants. Within wetland and floodplain areas, sedges and rushes
should be planted at 0.5-0.75 metre centres (3-4 plants/m2).
11.8 Maintenance
Planted areas should be inspected at least three times during the first two years
following planting. During these visits, plants should be released from exotic
vegetation to ensure they are able to receive sufficient sunlight to thrive. As the plants
become established, they will start to out-compete exotic species and the frequency of
releasing will decrease. After five years no releasing should be necessary.
Limited infill planting1 may be required during the next planting season depending on
plant survival over the first summer. Infill plants should be of the same grade as those
used in the initial planting. The number and species of infill plants should be
identified in the February or March proceeding the infill planting season.

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.

© 2019

24

Contract Report No. 4879

12.

PROVISION OF IN-STREAM HABITAT
The mid to lower reaches of the stream are generally lacking in-stream habitat and
structural diversity. Introducing large woody debris, preferably hardwood, will create
habitat diversity for aquatic fauna. In addition, planting treeferns close to the stream
edge will promote the development of undercut banks which is favoured habitat for
kōura. Improving habitat in this way will provide an opportunity to introduce species
lacking from the site, kōura in particular.

13.

MONITORING

13.1 Photopoints
Four photopoints were established to monitor the effectiveness of tradescantia control
and revegetation efforts (Table 9, Appendix 2). These photopoints should be revisited
bi-annually and annually for tradescantia and revegetation respectively.
Table 9: Descriptions and locations of photopoints taken in the study site.
Photopoint
PPT01
PPT02
PPT03
PPT04

Description
Tradescantia infestation in the upper
reaches of the stream
Tradescantia infestation in the mid
reaches of the stream
Tradescantia infestation in the mid-tolower reaches of the stream
Bare ground in the floodplain of Planting
Area 2

Easting
1757220

Northing
5919156

Bearing
SW

1757258

5919199

E

1757287

5919221

S

1757383

5919318

N

13.2 Macroinvertebrate monitoring
Macroinvertebrate samples should be collected annually at the same time of year as
the original sampling (i.e. November-December). It is important to recognise that the
water flowing into the stream largely originates from stormwater outfalls, and the
proposed restoration works are not likely to affect stream quality significantly.
Nonetheless, long-term monitoring of one of the CBDs few uniped streams will
provide important data that can inform wider catchment water quality monitoring.

14.

COSTS
A cost estimate for all works including staged tradescantia control, planting and
maintenance, and future monitoring is available on request.
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15.

WORK PROGRAMME, RESOURCES, AND TIMELINE
The recommended work programmes for pest plant control, pest animal control and planting work is provided below. Timing is based on
the Auckland Council financial year of 1 July to 30 June.

Year 1: 2019/2020
Task
Order plants for Planting Area 1
Control non-Eco-service pest plants in project site
Stage 1 control of tradescantia
Follow-up control of Stage 1 tradescantia control

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Year 2: 2020/2021
Task
Planting in Planting Area 1
Stage 1 planting of parataniwha
Follow up pest plant control of non-Eco-service pest plant species
Monitoring of planting and releasing where necessary
Year 3: 2021/2022
Task
Infill planting in Planting Area 1 (if required)
Revisit planting photopoints
Maintenance pest plant control of non-Ecoservice pest plant species
Monitoring of Stage 1 parataniwha planting
Stage 2 control of tradescantia
Revisit tradescantia photopoints
Year 4: 2022/2023
Task
Stage 2 planting of parataniwha
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Monitoring of planting and releasing where necessary
Year 5: 2023/2024
Task
Stage 3 tradescantia control in tradescantia areas
Revisit tradescantia photopoints
Follow-up Stage 3 tradescantia control
Monitoring of planting
Revisit planting photopoints

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Year 6: 2024/2025
Task
Stage 3 parataniwha planting
Monitoring of planting and releasing where necessary
MCI monitoring
Revisit planting photopoints
Ongoing if required
Task
Follow-up tradescantia control
Parataniwha planting
Revisit planting photopoints
Revisit tradescantia photopoints
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APPENDIX 1

LIST OF VASCULAR PLANT SPECIES RECORDED AT
WAIPARURU STREAM, GRAFTON
INDIGENOUS SPECIES
Gymnosperms
Agathis australis
Dacrycarpus dacrydioides
Dacrydium cupressinum

kauri
kahikatea
rimu

Monocot. trees and shrubs
tī kōuka, cabbage tree
tī ngahere, forest cabbage tree
nīkau

Cordyline australis
Cordyline banksii
Rhopalostylis sapida
Dicot. trees and shrubs

Alectryon excelsus subsp. excelsus
tītoki
Beilschmiedia tarairi
taraire
Beilschmiedia tawa
tawa
Coprosma grandifolia
kanono, raurēkau, raurākau, manono
Coprosma robusta
karamū, kāramuramu
Dysoxylum spectabile
kohekohe
Entelea arborescens
whau
Geniostoma ligustrifolium var. ligustrifolium hangehange
Hedycarya arborea
porokaiwhiri; pigeonwood
Hoheria populnea
houhere, lacebark
Knightia excelsa
rewarewa
Kunzea robusta
kānuka
Melicytus ramiflorus subsp. ramiflorus
māhoe
Myrsine australis
māpou, matipou, māpau
Piper excelsum subsp. excelsum
kawakawa
Pittosporum crassifolium
karo
Pittosporum tenuifolium
kōhūhū, rautāhiri, rautāwhiri
Schefflera digitata
patē
Vitex lucens
pūriri
Monocot. lianes
Freycinetia banksii

kiekie

Ferns
Asplenium lamprophyllum
Asplenium oblongifolium
Cyathea dealbata
Cyathea medullaris
Deparia petersenii subsp. congrua
Dicksonia squarrosa
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Icarus filiformis
Lastreopsis hispida
Microsorum pustulatum
Microsorum scandens
Parablechnum novae-zelandiae
Pneumatopteris pennigera
Pteris tremula
Pyrrosia eleagnifolia

pānako
tuakura
kōwaowao, pāraharaha, hound’s tongue fern
mokimoki
kiokio
pākau
turawera, shaking brake
leather-leaf fern

Grasses
Microlaena avenacea
Oplismenus hirtellus subsp. imbecillis

bush rice grass

Sedges
Carex lambertiana
Carex lessoniana
Carex virgata

toetoe-rautahi
pūrei

Monocot. herbs (other than orchids, grasses, sedges, and rushes)
Phormium tenax

harakeke, flax

Dicot. herbs (other than composites)
Haloragis erecta subsp. erecta

toatoa

NATURALISED AND EXOTIC SPECIES
Gymnosperms
Pinus radiata

radiata pine

Dicot. trees and shrubs
Fraxinus excelsior
Ligustrum lucidum
Populus balsamifera
Populus deltoides
Quercus robur
Solanum betaceum
Solanum mauritianum

ash
tree privet
balsam poplar
necklace poplar
English oak
tamarillo
woolly nightshade

Dicot. lianes
Calystegia silvatica

greater bindweed

Lycopods and psilopsids
Selaginella kraussiana

creeping clubmoss, selaginella

© 2019

31

Contract Report No. 4879

Ferns
Adiantum raddianum
Pteris cretica

huruhuru tapairu, maidenhair fern
Cretan brake

Grasses
Ehrharta erecta

veldt grass

Sedges
Cyperus eragrostis

umbrella sedge

Rushes
Juncus effusus var. effusus

soft rush, leafless rush

Monocot. herbs (other than orchids, grasses, sedges, and rushes)
Crocosmia ×crocosmiiflora
Tradescantia fluminensis

montbretia
tradescantia

Composite herbs
Lapsana communis

nipplewort

Dicot. herbs (other than composites)
Apium nodiflorum
Callitriche stagnalis
Cymbalaria muralis
Hydrocotyle tripartita
Nasturtium officinale
Oxalis incarnata
Physalis peruviana
Ranunculus repens
Solanum chenopodioides
Stellaria media
Verbena bonariensis

water celery
starwort
ivy-leaved toad flax
Australian hydrocotyle
watercress
lilac oxalis
cape gooseberry
creeping buttercup
velvety nightshade
chickweed
purple-top
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APPENDIX 2

MONITORING PHOTOGRAPHS
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Photopoint 1: Tradescantia infestation in the upper reaches of the stream.

Photopoint 2: Tradescantia infestation in the mid reaches of the stream.
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Photopoint 3: Tradescantia infestation in the mid-to-lower reaches of the stream.

Photopoint 4: Bare ground in the floodplain of the lower reaches of the stream in
Planting Area 4.
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APPENDIX 3

PEST PLANT SPECIES CONTROLLED BY WILDLANDS UNDER THE
AUCKLAND COUNCIL ECO-SERVICES CONTRACT
Common name

Species name

Alligator weed
Arum lily
Australian sedge
Blackberry
Black-eyed Susan
Blue morning glory
Buckthorn (rhamnus)
Chilean rhubarb
Climbing dock
German ivy
Giant reed (Arundo grass)
Ginger, Kahili
Ginger, yellow
Gorse
Hawthorn
Honeysuckle, Japanese
Jasmine
Kangaroo acacia
Kikuyu grass
Mexican devil
Mexican water lily
Moth plant
Pampas species
Phoenix palm
Poplar, white
Primrose willow
Rhamnus (Italian buckthorn)
Rhus tree
1
Royal fern

Alternanthera philoxeroides
Zantedeschia aethiopica
Carex longebrachiata
Rubus fruticosus agg.
Thunbergia alata
Ipomoea indica
Rhamnus alaternus
Gunnera tinctoria
Rumex sagittatus
Delairea odorata (Syn. Senecio mikanioides)
Arundo donax
Hedychium gardnerianum
Hedychium flavescens
Ulex europaeus
Crataegus monogyna
Lonicera japonica
Jasminum polyanthum
Acacia paradoxa
Cenchrus clandestinus
Ageratina adenophora
Nymphaea mexicana
Araujia sericifera
Cortaderia selloana; & C jubata
Phoenix canariensis
Populus alba
Ludwigia peploides
Rhamnus alaternus
Toxicodendron succedaneum
Osmunda regalis
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Common name

Species name

Forest and
shrubland

Juncus effusus
Rush, soft
Paspalum vaginatum
Saltwater paspalum
Juncus acutus
Sharp rush

Asparagus asparagoides
Smilax
Paraserianthes lophantha
Wattle, brush
Acacia elata
Wattle, cedar
Salix fragilis
Willow, crack
Salix cinerea
Willow, grey

Solanum mauritianum
Woolly nightshade
Iris pseudacorus
Yellow flag Iris
Nuphar lutea
Yellow water lily
1. Royal fern is a Total Control Pest Plant under the ARPMS (ARC 2007)
2. All Total Control Pest Plant species are to be reported to Auckland Council Biosecurity
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APPENDIX 4

LIST OF ENVIRONMENTAL PEST PLANT SPECIES RECORDED
AT WAIPARURU STREAM, GRAFTON GULLY
Common Name
Bindweed*
Cape gooseberry*
Climbing asparagus
Cretan brake*
Montbretia
Selaginella
Tradescantia
Tree privet
Veldt grass*
Woolly nightshade

Scientific Name
Calystegia sp.
Physalis peruviana
Asparagus scandens
Pteris cretica
Crocosmia ×crocosmiiflora
Selaginella kraussiana
Tradescantia fluminensis
Ligustrum lucidum
Ehrharta erecta
Solanum mauritianum

* Not currently included in the ARPMS (ARC 2007).
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APPENDIX 5

RECOMMENDED HERBICIDE TREATMENTS
Pest Plant

Control Method(s)

Chemical(s)

Application Rate

Timing

Remarks

Bindweed
(Calystegia sepium ×
silvatica)

Knapsack - foliar spray

Banvine

Follow label
recommendations

October-February

Knapsack - foliar spray

Triclopyr

30ml/10 litres water

October-February

Pull vines away from nontarget vegetation before
spraying.
Pull vines away from nontarget vegetation before
spraying. Okay to spray
directly over sedges, flax,
cabbage tree.

Cape gooseberry
(Physalis peruviana)
Climbing asparagus
(Asparagus scandens)
Cretan brake
(Pteris cretica)
Montbretia
(Crocosmia
×crocosmiiflora)
Selaginella
(Selaginella kraussiana)
Tradescantia
(Tradescantia
fluminensis)
Tree privet
(Ligustrum lucidum)

Knapsack - foliar spray

Glyphosate 360

100ml/10 litres water

October-March

Knapsack - foliar spray

Glyphosate 360

100ml/10 litres water

October-March

Knapsack - foliar spray

Glyphosate 360

100ml/10 litres water

October-March

Knapsack - foliar spray

Metsulfuron

5g/10 litres water + 20ml
surfactant

October-February

Follow-up control will be
necessary.

Knapsack - foliar spray

Glyphosate 360

100ml/10L water

Year round

Knapsack - foliar spray

Triclopyr

60ml/10 litre water

November-March

Pull away from non-target
species before spraying
Pull away from non-target
species before spraying.

Cut and treat stumps
Drill and inject

Triclopyr
Metsulfuron

November-March
November-March

Veldt grass
(Ehrharta erecta)

Knapsack – foliar spray
Knapsack – foliar spray

Glyphosate 360
Haloxyfop

60ml/1 litre water
20g/litre water, plus 2ml
surfactant
100ml/10 litres water
70ml/10 litres water

Woolly nightshade
(Solanum mauritianum)

Seedlings/small plants - hand
pull
Saplings - cut and treat
Triclopyr
stump
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Year round

Useful for releasing around
indigenous plantings to
minimise non-target damage

