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1 | ntroducti on

1.1 Overview

Arrowsouth Properties Limited is pursuing a private plan change to the Operative District Plan
Arrow South Special Zone in order to enable the subdivision and residential development of
Lots 102 and 103 of DP 535793 on the eastern side of McDonnell Road (Stage 2
Development ), adjacent to earlier subdivision (RM161093) to the north (Stage 1
Development ).

The Stage 1 Development required the remainder of the McDonnell Road property be secured
as Private Open Space (POS). At that time a Private Open Space Management Plan and
Overarching Open Space Management Plan were prepared by Rough and Milne Landscape
Architects for the Stage 1 Development (refer to Appendices 1 and 2) these provided an
outline strategy for revegetation planting and ongoing maintenance of the POS.

In accordance with the relevant conditions of consent for the Stage 1 Development, following
the subdivision and development of the 20 residential lots (RM161093) and the third growing
season after the establishment of planting, (Condition 24q), the residents of Brodie Avenue
and Patton Place (Owners Group) have taken on the responsibility for ongoing maintenance
of the northern Escarpment (Lot 104) and Roadside Planting Strip, refer to Appendix 2.

The balance of the land, being Lots 100 7 103 has been managed and maintained by
Arrowsouth Properties Ltd under the Open Space Management Plan. Lot 100 was reserved
for future roading, Lot 101 was a stormwater asset being a wetland (stream), Lot 102 was a
private open space, Lot 103 included a public trail, and POS areas on the escarpment (POS-
E1), along the water course (POS-W1) and a schist outcrop (POS-E5).

Natural Solutions for Nature Ltd (NSN) has been engaged to assess the establishing plantings
in the Private Open Space Management Plan areas and provide advice regarding their
fecol ogical appropriatenesso, antici pat evdh
those learnings and observations made, to provide recommendations for landscape planning
and urban design of the proposed Stage 2 subdivision via a Private Plan Change.

Documents reviewed and considered in undertaking this assessment were:
1 RM161093 Decision, re-issued and dated 31/10/2016.

1 Rough & Milne Landscape Architects (September 2017): Arrowtown South Special
Zone Overarching Open Space Management Plan. Prepared in collaboration with
Lane Neave and CHA Surveyors Limited. For Arrowsouth Properties Limited.

1 Rough & Milne Landscape Architects (September 2017): Arrowsouth Properties Ltd
Private Open Space Management Plan. Prepared in collaboration with Lane Neave
and CHA Surveyors Limited. For Arrowsouth Properties Limited.

1 Indicative Subdivision of Lots 102 and 103 of DP 5357931 Concept Plan; prepared by
C Hughes and Associates Ltd. Dated 30/6/2023.
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1 Arrowtown South Private Plan Change. Ecological Assessment and
Recommendations. Contract Report NSN92/09 Prepared by Natural Solutions for
Nature Ltd on behalf of John Edmonds and Associates Ltd. Dated 14/9/2009.

1.2 Limitations

The services provided by NSN have been performed with the level of care and expertise
exercised by professional ecological practitioners.

The site assessment for this report was undertaken in May 2025 at a time when some species
are less conspicuous or the lack of seeds, flowers and fruit may make them more difficult to
identify. The instruction for this report required that NSN undertake a qualitative assessment
rather than a quantitative assessment of the establishing vegetation. While care was taken to
record the full suite of species planted, some may have been overlooked.

Normal assessments of data reliability have been made, however NSN assumes no
responsibility or liability for errors in any data obtained from regulatory agencies, and
information and statements obtained from third party sources relied upon, developments
outside the scope of this assessment or amendments to the proposal following the completion
of this report. Therefore, no warranties, express or implied, are made.

2 Met hodol ogy

2.1 Site Visit and Office Based Assessments

For the purposes of this assessment, site visits were undertaken on 27" and 28™ of May 2025.
The planted areas were divided into sample areas, refer to Figure 1. A walkover survey
through Lots 10071 104 DP 535793 was undertaken; the shortest and tallest specimen of each
species present in each area was recorded. Height was estimated against a 1500mm
fibreglass pole with increments of 500mm, 1000mm and 1200mm marked. No attempt was
made to count the number of plants present, conversely, an estimate of planting gaps was
made based on the stated planting density of 1m spacing specified in the Open Space
Management Plan and judged by the layout of plants on site. Empty plant guards and dead
plants provided confirmation of loses.

Browsing damage was noted, and rabbit holes - both active and inactive - were recorded using
a handheld GPS.

Notes were also made regarding the condition of plants; site factors influencing the condition
observed were recorded. Observations were informed by extensive in-house knowledge and
experience with revegetation projects across the Whakatipu Basin.

A track of the route followed through each Open Space area was recorded using a handheld
GPS, the track indicates that the width and length of each planted area was sampled by the
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survey, refer to Figure 2. The POS areas surveyed are described below and shown in Figures
1 and 2.

Sample Areas

RPS | Roadside Planting Strip
The Roadside Planting Strip has been incorporated into Lots 20, 1, 4, 5 and 6 of Stage 1,
fronting McDonnell Road. It is about 6 metres wide.

POS i E1 | Escarpment

1 E21_1 The upper slope wedge, above the trail crossing the escarpment from the trail
fork to the top of the escarpment.

1 E1_2 The small wedge between the fork in the trail at the southern margin of the
escarpment.

1 E1_3 The band of the escarpment above/ east of the trail and north of the fork in the
trail.

1 E1_4 The band of the escarpment below the trail.

E1 5 Lower slope; the lower portion of the escarpment north of the trail in Lot 104.

1 EL1_5 Upper slope; the upper portion of the escarpment north of the trail in Lot 104.

=

POS i W1 | Waterway

1 WZ1_1 The true left side of the waterway upstream of a culvert crossing. The walking
trail is east of the stream, and a large stormwater basin has also been formed east of
the trail.

1 WZ1_3 The true right of the stream, upstream of a culvert crossing.

W1 _5 The true right of the stream from the culvert crossing to the southern boundary.

1 WZ1_7 The true left of the stream from the culvert crossing to the southern boundary.

=

POS T E5 | Outcrop

1 Above the outcrop.
1 Below (east of) the outcrop.

Above the schist outcrop, the soils are thin over bedrock; east of the outcrop the soils are
deeper.

Office based assessments involved curation of data and photographs; analysis of results, web-
based assessments, review of the RM161093 decision and comparison of results with the
approved Private Open Space Management Plan.

The species recorded in each area were entered into an excel spreadsheet with the maximum
and minimum heights (the height range) measured for each species (i.e. not each individual
plant) within each area. The average of the maximum and average of minimum
measurements for each species was calculated from aggregated data for all transects, refer
Table 1. These do not represent true averages of all the establishing plants, rather they are
averages of the range of maxima and the range of minima for each species in each area
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surveyed. The measurements, combined with site observations provide a summary indication
of the sort of growth achieved at the site thus far, refer Tables 2A and 2B.

The anticipated growth rates were analysed based on the assumption that plants were
supplied at the grades specified in the Private Open Space Management Plan. The height at
time of planting was estimated based on in-house knowledge of height usually supplied for
the grades specified. NSN understands that planting was completed by Autumn 2020, about
5 years ago.

The estimated height at 5 years relied on in-house knowledge of annual incremental growth

(growth rate) experienced in local conditions which are reasonably consistent with the
guidelines provided in the Wakatipu Reforestati
Pl ants i n t Wee WRa k\yar heightdwere therefore used as a published local

reference to compare establishment success at this site, refer to Table 1.

The estimated growth rate is variable depending on site conditions with wind exposure,
drought and frost prone sites, and sites with poorly developed, or shallow soils achieving
slower growth rates than sites with moist, fertile, free draining soil in sheltered, warm sites.
There is variability within the Arrow South Special Zone with drought and frost prone areas
and moderately fertile soil on the escarpment; the shallow soil of the outcrop, and the more
fertile, moist and frost prone soils along the stream?.

The estimated growth at 5 years was compared to the mature height of the species so that
species capable of reaching mature height within 5 years at the site could be identified (e.qg.
tussocks and sedges).

From survey data, an overall indication of establishment success of each area was assessed
with a traffic light system allocated. This data has been summarised in Table 1 attached.

1 Green indicates species that are generally at or tracking reasonably towards an
anticipated height at 5 years.

1 Yellow indicates there have been some setbacks, plants appear to be growing slowly,
acknowledging the usual growth rate for the species.

1 Orange indicates plants are under stress, performing poorly putting on weak growth,
and/ or have suffered rabbit browse.

SArreawut@verarchi nRri satde Open S
Management Pd an Vision

The information described above provides the basis for an assessment of how successfully
the Stage 1 planting has achieved the vision and objectives of the Arrowsouth Overarching
and Private Open Space Management Plans.

1 S-Map Online, Manaaki Whenua Landcare Research, accessed 28/6/2025; Hewitt (2010)
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The key vision statements and objectives have been copied from those documents and
inserted below.

Overarching Open Space Management Plan Vision Statement

Arrowsouth will be a unique neighbourhood and open space defining the edge of Arrowtown
that provides new living opportunities within an ecologically enhanced and protected
environment. A major native revegetation project will see the existing stock damaged
waterway and weed infested escarpment, become a lush, enriched ecosystem for wildlife and
human communities to shareandenjoy. Thi s band of vegetation will ¢
the urban edge of Arrowtown and will assist in blending existing and proposed residential
development with the surrounding landscape. A series of tracks will enable public access
through the reserve areas and connect to the wider pedestrian/cycle network of Arrowtown.
Through implementing a unique development scheme of dividing the revegetated escarpment
into privately owned lots, residents of Arrowsouth will become stewards of their own
ecologically enhanced open space.

OOSMP Weed and Pest Management Strategy: For the site to be successfully revegetated,
it must first be cleared of any weed and pest species present.

OOSMP Restoration Philosophy:  The goal for all areas of restoration planting will be to
create a self-sustaining native shrub and forest areas, free from the pressures of stock, pest
browse and weed competition. Particular focus will be on restoring habitats and food sources
for native wildlife, including the rare and endangered NZ Eastern Falcon.

Private Open Space Management Plan Objectives:
The objectives of the POSMP which were set within the context of a staged residential
development were?:

1 & to outline a strategy for establishing, re-vegetating and maintaining Private Open
Space (POS) areas within land owned by Arrowsouth Properties Ltd, within the
Arrowtown South Special Zone.o

9 ftis intended that the POSMP will inform the current landowner and future residents
of the vision and strategy for regenerating

1T éithe intention of the Land owned by Arr owsol
enhance visual amenity of the site, while introducing ecological values at the same
ti me. 0O

1 Arhe vision for the escarpment is to create a self-sustaining native shrubland. Plants
selected for revegetation are typical to the Wakatipu Basin and hardy to local
conditions to ensure the best success rate of planting. In time, the shrubland will attract

2 Arrowtown South Private Open Space Management Plan
Project Arrow South Special Zone i Plan Change | Doc Ref: NS 197/25 8
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native fauna and provide enhanced visual, ecological and recreational amenity for
nearby residents. The escarpment shall be cleared and kept free of invasive weed
species such as broom, gorse and briar, as well as being free from animal pests such
asrabbit s and hares. o

1 Arhe schist outcrop on the lower plane has potential to be an attractive feature of the
site (on[c]e visible from McDonnell Road), but is presently obscured with broom and
gorse, and infested with rabbits. The long-term enhancement goal for the outcrop is to
remove the gorse and broom to reveal the schist formations and revegetate the area
surrounding it with native vegetation that will encourage native birds, lizards and
invertebrates to habitate there. o

T A A s gdedstreagn (approx 1m wide) flows in a south-eastern direction from a culvert
outlet beneath McDonnell Road near the northwest corner of the site across the lower
plane. The stream is currently unfenced to stock and suffers from pugging and erosion
within the flood zone leaving it in poor ecological health. The long-term enhancement
goal is to revegetate the stream margin with native riparian planting that will improve
the ecological health and amenity of the stream. Riparian planting will assist with water
guality, provide habitat for wildlife and rei

The presence of the established and maturing vegetation communities surveyed for this
assessment provides evidence of progress made towards the achievement of the overarching
vision and objectives of the OOSMP and the POSMP.

4 Description of Arrow South Envi

The Arrow South pre-development environment was previously described in the NSN
Ecological Assessment prepared in 2009 and summarised in the Overarching Open Space
Management Plan (2017). The site has since been retired from grazing, and riparian and
planted areas have been fenced off. Trails have been established across the escarpment and
along the true left of the stream. Stage 1 of a residential subdivision has occurred, and a
Owners Group established. The current environment can now be summarised as having four
ecological zones established by the implementation of the OOSMP and POSMP:

1) The escarpment has been planted with red and silver tussocks (Chionochloa rubra,
Poa cita), sedges (Carex secta and C. buchananii), shrubland (Olearia, Coprosma,
Ozothamnus, Veronica) and mountain ribbonwoods (Plagianthus regius), kohuhu
(Pittosporum tenuifolium), cabbage trees (Cordyline australis), kowhai (Sophora
microphylla) and beech trees (Fuscospora cliffortioides, F. fusca).

2) The waterway has been enhanced and protected by the removal of stock, fencing and
riparian planting which is established and maturing along the margins the stream.
Plants included tussocks, rushes, flax, toetoe, shrubland (e.g. Olearia and Coprosma),
and trees (mountain ribbonwoods, kowhai and cabbage trees). Introduced wetland
obligate species within the wet channel continue to include soft rush (Juncus effusus),
watercress (Nasturtium spp.), water starwort (Callitriche stagnalis), floating sweetgrass
(Glyceria fluitans), creeping buttercups (Ranunculus repens) and pasture species.

Project Arrow South Special Zone i Plan Change | Doc Ref: NS 197/25 9
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3) The schist outcrop in the southwest corner of Stage 2 has been planted with tussocks,
Coprosma and Olearia shrubland, kohuhu, and mountain ribbonwood.

4) Mown pasture grass, retired from grazing.

More detailed descriptions of these establishing communities are provided below.

This report focuses on the Stage 1 Development landscape plantings in the areas highlight in
Figure 1, with consideration of their ecological appropriateness, and establishment success.
Outcomes of this assessment will inform considerations for a proposed Stage 2 development.
Learning from Stage 1 will inform recommendations for continuing ecological enhancement,
and the extension of support for the achievements of the POSMP under the proposed Stage
2 Development.

Google Eacth

34419508162 lon 1 32 elev 396m  eyealt 825m

Figure 1: Private Open Space Management Plan Planting Zones
Source Map: Google Earth Pro, © Airbus 2025, accessed 23/6/2025.
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Goégle Earth

L e — at. 44195 ele m.eyealt 1.02/km

Figure 2: Survey trck through Open Space Management Plan Planting Zones on 27" and
28" May 2025. Source Map: Google Earth Pro, © Airbus 2025, accessed 23/6/2025.

|
Figure 3: Distribution of rabbit holes and warrens. Yellow sites were inactive, grey sites were

active holes. Rabbits were also gaining access to the site through the southern fence (on the
right margin of the site).

N
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4 Resul ts

Using the indicative range of growth, combined with observations made during the site visit,
an assessment of species performance in the POS, and those best suited (ecologically) to
each POS have been made. This information will be used to inform ecological outcomes and
continued management of vegetation under Stage 2.

An overview of ecological fit or appropriateness has also been undertaken for each of the
Private Open Spaces (POS). A summary for each of the Private Open Spaces is provided
below.

Table 1 provides a summary of growth and establishment for each species with notes
regarding whether plants have been eco-sourced and appropriately matched with the site6é s
environment

Table 2A provides a summary of the minimum heights recorded for each species in each
sample area.

Table 2B provides a summary of the maximum heights recorded for each species in each
sample area

Table 3 provides a summary of gaps in each survey area and recommended species for
supplemental planting for each area as part of a Stage 2 development

Field sheets for each sampled area can be supplied on request.

Ecologically fappropriatedis defined in this context as meaning, the species naturally occurs
in similar habitats within the Shotover Ecological District and adjoining Ecological Districts in
the Lakes Ecological Region ( bei ng t he @ Whlaik acknowedgedahatesanie)
species have a broad range of tolerances, however, ensuring species are well matched within
suitable environmental conditions is also important, providing a good fit with the site. For
example, planting species associated with wetlands on dry hill slopes is less ecologically
appropriate than planting obligate or facultative wetland species within wetland ecosystems
and habitats®, conversely grey shrubland species are better suited to drier sites.

An understanding of local conditions is also important in interpreting a species
fappropriatenesso. For exampl e, whedumeatiocat he spe
site conditions (with initial maintenance support) and whether the species and plantings buffer,

extend, support, reinstate or contribute to local diversity, or not.

To assist in this consideration, it is noted that the Land Environments of the site are classified

using a suite of abiotic drivers that relate to indigenous biodiversity as N5.1c (the flat ground

of Lot 103) and N4.1d (the Escarpment land in Lot 103 and 104). Less than 10 percent of the

indigenous vegetation associated with the N5.1c Environment and less than 20 percent in the

N4.1d Environments remains.

3 https://environment.govt.nz/assets/publications/Wetland-delineation-protocols.pdf page 12 Glossary.
Project Arrow South Special Zone i Plan Change | Doc Ref: NS 197/25 12
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The vegetation in N1.5¢ Environments would historically have included short tussock
grassland with hard and silver tussocks and Elymus (Anthosachne) species at the time of
European settlement (c 1860s). Kanuka, common to other N5 environments did not naturally
extend into the Kawarau catchment (Burrell, 1965). Large swamps within N5 environments in
central and eastern Otago are classified as N7 environments with the species present varying
with drainage with fsilver tussocks on rises, red tussocks on the damper ground, Carex
sinclairii and Carex coriacea in wet hollows and C sectai n d e e p e(Leathwick, et.al.d
2003). Species associated with dry short tussock grassland communities include tall and dwarf
shrubs (Carmichaelia, Melicytus), tall forbs (Aciphylla and Celmesia), sedges, flax
(Phormium), toetoe (Austroderia richardii), herbs (Gentians, Wahlenbergia, Geraniums,
Viola), mat forming species (Raoulia).* The riparian habitat of this site has been channelised
by historic farming and was likely an N7 Environment.

Indigenous vegetation associated with N4.1d Environments in the Shotover Ecological District
includes small-leaved Coprosmas, Olearia, Matagouri, native brooms and Kowhai along with
lianes such as Muehlenbeckia (pohuehue) and Rubus (bush lawyer), (Leathwick, et.al., 2003).

Singers and Rogers (2014) building on previously established classification systems including
Leathwick, et.al. (2003), published a more comprehensive system of classification of New
Zeal andds t er r eand poterdidl ecasysterasy The Singess and Rogers (2014)
classification indicates pre-colonisation ecosystems. This system also relies on the abiotic
drivers, particularly temperature and moisture gradients, along with gravity, wind, landform,
geological (lithological), edaphic (soil) conditions and biological responses to extremes along
with patterns of spatial distribution. They described climatic zones and azonal areas
recognising 152 ecosystems including 78 zones and 74 predominantly non-forest azonal
ecosystems. Most of the Whakatipu Basin, including the Arrowsouth Properties Ltd land is
classified as Cold Forest and Scrub (CDF3): Mountain Beech Forest. However, this is a very
widespread modelled ecosystem unit described as generally supporting mountain beech with
small-leaved Coprosmas, weeping matipo, mountain celery pine, snow totara, broadleaf,
threef i nger and putaputaweta and |l ocally Hallds t
beech may be present in humid locations®. Today, the closest examples of these ecosystems
are fragments in Bush Creek, near Arrowtown, the Coronet Faces on the northern slopes of
the Whakatipu Basin, fragments on the northern and western flanks of the Remarkables
Range.

Species from all these ecosystems have been incorporated into the Arrow South Special Zone
and the POSMP planting schedules.

Species from outside the Ecological Region or not known to have naturally occurred within the
Shotover Ecological District or Kawarau River catchmentarelessiecol ogi cal ly appr
Planting of such species could in my opinion be considered amenity plantings in much the
same way as exotic trees may be introduced to plantings as a feature or expression of cultural
values. However, the purpose of the plantings and the potential for introduced species to
spread into natural ecosystems or potentially hybridise with indigenous species contributes to

4 Wardle, P. (1991): Short tussock and related grasslands of inland districts; page 244 of Chapter 9,
Vegetation of NZ

5 Singers and Rogers (2014): Appendix 3: A classification of New Zealand terrestrial ecosystems.
Project Arrow South Special Zone i Plan Change | Doc Ref: NS 197/25 13
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the determination of 0 atthiedite lgassesa that theprigkofeegrapeeat ene s s
infestations of non-eco-sourced plants and hybridisation with local species is low due to the

small numbers, their isolated distribution within the plantings reducing the potential for

fertilisation and seed production and the presence of actively managed landscapes

surrounding the Arrow South Special Zone

4.1 Summary of Stage 1 POS Community Establishment

RPS 1 Roadside Planting Strip

The roadside planting strip contributes elements of indigenous biodiversity, amenity and a low
level of screening between McDonnell Road and the private residences. The strip is about 6
metres wide. The diversity of planting (15 species) is greater than was indicated in the Private
Open Space Management Plan schedule (7 species). The planted area includes a mixture of
Coprosma (4 species), Olearia (3 species), flaxes, Corokia, a Pittosporum cultivar; a smaller
variety than the wild Pittosporum tenuifolium. No lemonwoods were recorded which | consider
appropriate as this species is a forest associate with a mature height of about 12 metres and
a spread of about 3 metres in good conditions. This species would have overwhelmed the
roadside strip where planted. Use of the Pittosporum tenuifolium cultivar also moderated a
similar impact that this species would have had with a mature height of about 6 to 8 metres,
also with a spread of about 3 metres. Maturing plants in this area are establishing but have
yet to put on width to infill the planted area and provide the anticipated visual screening, about
58 gaps were recorded.

Muehlenbeckia astonii (shrubby tororaro) was recorded in the RPS area, a Threatened,
Nationally Endangered species popular in cultivation and often used in hedges and wind
breaks has a natural range in Canterbury and Marlborough. This species was also recorded
in the Outcrop plantings. The RPS is more of a cultivated setting than the Outcrop plantings
where its inclusion is less ecologically appropriate than the Roadside Planting Strip, but
contributes to the amenity values of the plantings

POS i E1 | Escarpment

The indicative plant schedule for the escarpment listed 15,825 plants with 46 percent of these

comprised of silver tussocks (Poa cita), red tussock (Chionochloarubra), Buc hananés sedg
(Carex buchananii), and narrow-leaved snow tussock (Chionochloa rigida). The latter is

difficult to source despite being abundant in the surrounding hill country. Additionally, Carex

secta (purei) was also scattered within the escarpment plantings but was not in the primary

schedule for this area.

Sedges such as Carex secta and Carex buchananii are commonly associated with damp
hollows, ponds, lakes, streams, wetlands and their margins. While it is present throughout the
escarpment plantings, Carex buchananii has failed to put on vigorous growth. Most plants
seen had attained mature height but with only a few leaves present so have not developed
the erect form or biomass of a mature plant in the appropriate habitat. As such, it is competing
with and being overwhelmed by the vigorous pasture grass sward. | do not consider either of
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these Carex species to be ecologically appropriate for the escarpment habitat. Similarly, red
tussocks are only scarcely present in natural wetlands of the Lakes Ecological Region and are
more common in lowland wetland complexes although they are a popular species incorporated
into landscape planting throughout the Whakatipu Basin. At this site, they are more
appropriately planted on the flats adjacent to the stream than the escarpment habitat. They
require control of competing pasture grasses to flourish and provide the intended landscape
amenity impact.

The plant schedule also indicated a mix of five Coprosma species accounting for 12% of the
schedule which also included four species of Olearia, manuka, mountain ribbonwoods, red
and mountain beech trees and beech forest associates including broadleaf, and kohuhu
(Pittosporums).

Coprosma rigida (572) were identified in the planting mix. This is another species that is not
usually available in high numbers from eco-sourcing nurseries servicing the Lakes Ecological
Region. It appears that Plagianthus divaricatus (makaka/ salt marsh ribbonwood), a coastal
species has been substituted into the schedule. It is thriving at the site and has been
incorporated into most of the planting schedules across the site but as a coastal species. It
seems to be providing functional habitat and is contributing to the aesthetic values of the
plantings.

Manuka (Leptospermum scoparium) were scattered across the site, but some well-established
plants carrying seed capsules appeared to have died recently. A few Kanuka (Kunzea spp.),
a species not naturally distributed within the Kawarau River catchment were noted to be well
established in Lot 104.

No mountain toatoa (Phyllocladus alpinus) or wineberry (Aristotelia serrata) was recorded on
site. The former is a slow growing species difficult to access in the numbers indicated in the
schedule without significant advanced notice, and the latter is frost prone and would be
challenging to establish in an open site such as this one. Other substitutions included a few
Coprosma dumosa, a species well suited to this site, Veronica cupressoides, V. odora, a grey
V. odora variant, Phormium tenax (swamp flax) and a few Myrsine australis (red matipo) a
beech forest understory species. All are found locally.

Despite the open appearance of the escarpment, losses/ gaps of only about a 5% (851 plants)
were recorded. The dominance of tussocks and sedges within the plantings and the stunted
growth of many shrubs creates the appearance of higher losses. Most of the losses were
concentrated in the areas identified as E1_3 (73) and E1_4 (425), above and below the track
across the escarpment where rabbit pressure is greatest. Figure 3 illustrates the distribution
of active rabbit burrows. Browsing pressure in the vicinity of these sites is significant with
many Coprosmas, and other species pruned by browsing, some not yet emerging from their
guards or in the case of the well-established Ozothamnus (Cottonwood), having damaged root
systems exposed by burrowing.

Plants that have been top pruned by browsing should have well developed root systems so
release from browsing pressure should enable the plants to put on good growth and recover
well. Holes underneath plants should be filled in where possible when control is undertaken.
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Overall, the shrub and tree communities on the escarpment are establishing, they are making
progress towards achieving the vision and objectives of the POSMP.The removal of rabbits
should allow trees and shrubs to improve their coverage of the site reasonably quickly.

Figure 4: Escarpment E1_1 and E1_2 view southeast at fork in trail, many plants have not
yet grown out of their guards. D Palmer 20250528 094608

Figure 5: Kowhai about 30cm tall in rank fescue grass on Escarpment E1_2.
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D Palmer, 20250528 100359

Figure 6: Escarpment E1_3, view southeast. Pittosporum on higher slope doing better than
small plants adjacent to the trail. Veronica cupressoides and cottonwood shrubs on the mid
slope are maturing. D Palmer, 20250528 094427

Figure 7: Escarpment E1_3 left of trail, E1_4 right of the trail, view southeast. Flax,
Chionochloa rigida, Poa cita; beech trees just visible on the mid slope left of trail. D Palmer,
20250528 093926
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Figure 8: Escarpment E1_4 below the trail from about halfway along; view south. Losses
and stunted plants where rabbit browse is severe. Flax, toetoe, Olearias, scattered
ribbonwoods near trail retention wall. D Palmer, 20250528 094451

Figure 9: Escarpment E1_4 view northwest from the southeast corner. Mountain
ribbonwoods are damaged by browse and stunted. Gaps where rabbit browse is severe.

D Palmer, 20250528 094628
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Figure 10: Escarpment E1_4 view north from southwest corner. Oak trees staked along the
western fence line. Tussocks and toetoe between mountain flax. D Palmer
20250528 142518

Ay

Figure 11: Escarpment E1_3 northern half view northwest towards small gully. Maturing
shrubs interspersed with tussocks, areas of rabbit browse and gaps.
D Palmer, 20250528 115236
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Figure 12: Escarpment E1_5 upper slope. View into Lot 104 from northeast corner of E1_3.
Open gaps where tussocks and sedges planted on upper margin.
D Palmer, 20250528 122336

Figure 13: Escarpment E1_5 Lower slope, view from southwest corner. Bands of flax and

Coprosma with a band of tussock and sedges along the top of the slope.
D Palmer, 20250528 144200 Esc1_5A SW cnr view N
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Figure 14: Escarpment E1_5 from northeast corner above old track bench. View southeast.
D Palmer, 20250528_153559
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