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EXECUTIVE SUMMARY 
 
 
Ecological surveys of vegetation, habitats, and plants, lizards, birds, and terrestrial 

invertebrates were undertaken in the summers of 2022-2024 across a proposed solar farm site 

on outwash plains between the Ohau River and Twizel River, south of Twizel in the Mackenzie 

Basin. 

 

The site has largely been cultivated and mostly supports improved pasture or exotic vegetation, 

but small areas of uncultivated outwash plain support indigenous vegetation, which have been 

excluded from the proposed development area.  Scarps run across the north and down each side 

of the site, and these are critical habitats for indigenous biodiversity values including 

populations of Threatened and At Risk plants, lizards, and invertebrates. 

 

Important biodiversity values at the site include: 

 

¶ Seven plant species classified as At Risk or Threatened.  

¶ Eight Threatened and nine At Risk avifauna species may be present at the site. 

¶ Three lizard species have been confirmed at the site, including two At Risk species and one 

Not Threatened species.  

¶ Four notable terrestrial invertebrate species occur at the site. 

¶ An ephemeral wetland is located in the north of the site, and other wetlands are located on 

an alluvial terrace on the eastern side of the site.  

 

In general, these biodiversity values are located on the margins of the site. On-site options to 

address non-avoidable adverse effects are available.   
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1. INTRODUCTION 

Nova Energy is proposing to develop a solar energy farm east of Twizel township 

(Figure 1). Nova Energy commissioned Wildlands Consultants to assess the ecological 

features and values present at this site and identify potential ecological effects 

associated with the proposed solar farm, using a combination of both desktop and field-

based methods. Measures have been developed by which to avoid, remedy or mitigate 

potentially adverse effects, as well as methods for monitoring ecological outcomes. 

Offsetting and compensation are not required as the residual effects after avoidance and 

other effects management are considered to be no more than minor. 

 

 

2. METHODS 

2.1 Desktop assessment 

Vegetation and Habitats 

 

Relevant existing information was collated and assessed. 

 

Avifauna 

 

A desktop assessment for avifauna was carried out using the online bird database eBird 

(maintained by Cornell University). All species with records within five kilometres of 

the proposed solar farm were reviewed (January 2021 and January 2023). 

 

Herpetofauna 

 

Department of Conservation BioWeb Herpetofauna Database records within 

20 kilometres of the site were assessed.  

 

Freshwater Fauna 

 

A desktop assessment of freshwater fauna in the area was undertaken using the New 

Zealand Freshwater Fish Database (Stoffels 2022), which is hosted by NIWA and 

accessed online. Records from the Twizel and ǽhau rivers adjacent to the proposed site 

were assessed, along with any records from connected waterways within the 

surrounding area. The presence of dams and hydro-generation structures was taken into 

consideration, as these pose significant barriers to fish movement throughout the 

waterways in this area. 

 

Terrestrial Invertebrates 

 

A desktop assessment of terrestrial invertebrates was undertaken using the Global 

Biodiversity Information Facility GBIF1. GBIF data was filtered using a polygon 

covering the site of the proposed development as well as an area encompassing a five 

kilometre radius around the site. Insecta, Mollusca, Arachnida, and Chilopoda were 

 

1 https://www.gbif.org/ 
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included as species filters. Freshwater species (primarily mayflies/Ephemeroptera) 

were deleted from the data set. 

 

2.2 Field assessment 

Vegetation, Habitats, and Flora  

 

Field surveys were undertaken on 8 and 9 December 2022, 19 December 2023, and 

23 and 24 January 2024. Vegetation and habitat types were identified and mapped 

(using aerial photography) and described following the structural classes of Atkinson 

(1985). Hard copy field mapping was digitised using ArcGis10.8.  

 

Locations of Threatened and At Risk species were recorded using a hand-held GPS unit 

(refer Table 1). All vascular plant species observed are listed in Appendix 1. 

 

Avifauna 

 

A site visit was undertaken on 14 and 15 December 2022. Due to the large size of the 

site, four discrete continuous transects were evaluated to ensure that all habitat types 

were surveyed and to encompass as much of the area as possible. All bird species seen 

or heard while walking each transect were also recorded, and any additional species 

detected while travelling between the separate transects were recorded as incidental 

counts. The location of any Threatened or At Risk species within the site were recorded 

using a hand-held GPS unit. Bird species using the waterways adjacent to the site were 

also recorded (Table 3). 

 

Lizards 

 

Two lizard surveys of the site were undertaken. 

 

Survey 1 

 

An initial site visit that was undertaken on 16 December 2022, during which 74 artificial 

cover objects (ACOs) were placed along six transects in lizard habitat throughout the 

site. A habitat assessment was also undertaken during this first site visit. Incidental 

lizard encounters were recorded.  

 

A survey of the ACOs was subsequently undertaken over four days (three nights) in 

warm conditions (c.23°C) between 27 February and 3 March 2023. ACOs were checked 

daily between 7:30 am and 1:00 pm, to avoid the hottest part of the day.  

 

Additionally, limited manual and visual searching was undertaken. Manual searching 

consisted of lifting rocks or other debris (e.g. pieces of wood) to detect lizards within 

refuges. Visual searching consisted of slowly walking through talus slopes looking for 

basking skinks.  

 

Survey 2 

 

A site visit that was undertaken between 3-4 October 2023 to set up 120 ACOs at the 

site. ACOs were set up along the east-west fence line through the centre of the site.  
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A lizard survey was subsequently undertaken between 18-23 December 2023 using the 

ACOs, as well as Geeôs minnow (funnel) traps and visual and manual searching. 

Twenty-five funnel traps were set up on 18 December, and an additional 25 traps were 

set up on 19 December.  

 

Traps were set up in an area of old river terrace and talus, at the base of an area of scarp 

herbfield and grassland in the central southern part of the site. During the previous lizard 

survey of the site, lizards were detected in this area in high abundance (i.e. within 

complex rock piles at the base of the scarp), and it was considered possible that Lakes 

skink may be present in this habitat. Therefore, funnel traps were set up partially buried 

within rock piles, to increase the likelihood of capturing Lakes skink. All funnel traps 

were baited with Berry Bliss (The Natural Confectionery Co.) and grass was added to 

protect any lizards caught from predation and desiccation.  

 

Funnel traps and ACOs were checked daily over five days in hot conditions (c. 25°C) 

between 19-23 December and removed on 23 December 2023. ACOs were checked 

between 8:00 am and 1:00 pm to avoid the hottest part of the day. Limited manual and 

visual searching was undertaken in areas of rock piles.  

 

Terrestrial Invertebrates 

 

Invertebrate survey methods are summarised in Figure 2. 

 

General invertebrate survey 

 

Initially, three field visits were undertaken for a general invertebrate field survey: 

28 February and 1 and 3 March 2023. A total of approximately 16 hours was spent 

searching the site for any notable terrestrial invertebrates. The survey included 

searching for potential habitats for minute grasshopper (Sigaus minutus; Threatened-

Nationally Vulnerable) and short-horned grasshopper (Phaulacridium otagoense; At 

Risk-Declining), which were both identified in the desktop survey as possibly being 

present. A sweep net was used to capture flying and jumping insects for identification. 

 

Targeted grasshopper and wǛtǕ survey 

 

Targeted grasshopper and Tekapo ground wǛtǕ surveys were conducted in summer 

2023. The full methodology is described in the report (Wildland Consultants, 2024a). 

Methodology was based on the robust grasshopper population monitoring transect 

protocol developed by Schori et al. (2020), with guidance from T. Murray (pers. 

comm.), adapted for presence-only detection. Live-capture pitfall traps were used to 

detect presence of Tekapo ground wǛtǕ. 

  

Fifteen transects were established on-site on the 19 and 20 December 2023. Transects 

were approximately 100 m long, estimated using the GPS receiver. Transects were 

distributed throughout potential grasshopper habitat.  

 

Each transect was walked five times in weather conditions suitable for robust 

grasshopper activity (temperature exceeding 14°C, winds below gale-force, no 

precipitation; Schori et al. 2020). Any habitat patches encountered between transects 

were briefly searched.  
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Three sets of five live-capture pitfall traps were deployed to detect Tekapo ground wǛtǕ. 

Traps consisted of the typical standard lidded cup design used for invertebrates, with a 

hole drilled in the bottom of each cup and baited with a small piece of canned pear. 

Each trap was left out for two nights and checked every day.  

 

If minute grasshoppers were found in any transect, or if Tekapo ground wǛtǕ were found 

in any line of pitfall traps, that transect or line of pitfall traps would be discontinued as 

presence of Threatened species had been determined. 

 

Tekapo ground wǛtǕ tracking tunnel survey 

 

After confirming the presence of Tekapo ground wǛtǕ on-site, a methodology was 

designed to use tracking tunnels to find out more about their distribution throughout the 

site. Methodology was based on previous studies where tracking tunnels have been used 

to detect and monitor wǛtǕ (primarily giant wǛtǕ; e.g. Watts et al. 2011). The full 

methodology is described in the report (Wildland Consultants, 2024b). 

 

The tracking tunnel survey was carried out in April 2024 during fine, sunny weather 

with cold, clear nights. Black TrakkaTM tracking tunnels with ready-inked cards were 

used. Tinned pear was used as bait, as it has been used in live-capture pitfall traps for 

Tekapo ground wǛtǕ (T. Murray, pers. comm).  

 

Six tracking tunnel transects were run across the whole property (Figure 2). Each 

transect consisted of ten tracking tunnels spaced 50 metres apart to give good coverage 

of the site while minimising the potential for double-counting the same individual 

Tekapo ground wǛtǕ. Tracking tunnels were left out for two nights. 

 

Prints on tracking cards were analysed to identify which animals had used the tunnels. 

Prints made by insects were sorted into wǛtǕ prints, potential wǛtǕ prints, and other 

insect prints. Since wǛtǕ species cannot be reliably discerned from prints alone, and 

Tekapo ground wǛtǕ are the most likely ground wǛtǕ species of their size to be on the 

property, all large wǛtǕ prints were considered likely to be Tekapo ground wǛtǕ. 

Potential wǛtǕ prints were similar to wǛtǕ prints but smaller. They are likely to indicate 

insects with similar footprints, juvenile Tekapo ground wǛtǕ, or other, smaller wǛtǕ 

species. 

 

Prints from mice and hedgehogs were also recorded for the interests of pest mammal 

monitoring and control (Section 10).  

 

Unmanned aerial vehicle (UAV) survey 

 

After minute and Otago short-horned grasshopper were both confirmed on-site, a UAV 

survey was commissioned to better understand the distribution of their habitat on-site. 

The survey took place in November 2024 and mapped as much of the habitat that had 

not been walked through as possible, where minute and Otago short-horned 

grasshopper habitat had been found or were suspected. Some areas could not be mapped 

due to legal constraints (proximity to aerodrome) and the logistics of mapping such a 

large area.  
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The UAV photographs were examined for potential habitat, characterised by yellow to 

red patches (denoting dry plants) mottled with white or pale brown (denoting bare 

ground, rocks, or sparse plant cover). These areas were then mapped to assess the 

distribution of potential habitat for minute and Otago short-horned grasshoppers on-

site. 

 

The UAV survey is also described in the Terrestrial Invertebrate Management Plan 

(Wildland Consultants, 2025a). 

 

2.3 Statutory context 

2.3.1 Ecological significance 

Ecological values at the site were assessed against the ecological significance criteria 

in the Canterbury Regional Policy Statement (CRPS; Appendix 2), and the Mackenzie 

District Plan.  

 

Areas of ecological significance in Canterbury are areas of vegetation or habitats that 

meet one or more of the criteria listed in Appendix 3 of the Canterbury Regional Policy 

Statement (CRPS). The CRPS criteria set can be used to assess significance of 

indigenous vegetation and habitat of indigenous fauna against 10 criteria within four 

categories: 

 

¶ Representativeness 

¶ Rarity or distinctive features 

¶ Diversity and pattern 

¶ Ecological context 

 

2.3.2 Wildlife Act  

All indigenous lizards, most indigenous  birds, and some indigenous invertebrates, are 

protected under the Wildlife Act (1953). It is an offence to disturb or destroy protected 

wildlife  without a Wildlife Act Authorisation (WAA; also known as a wildlife permit) 

from the Department of Conservation. A permit must be obtained from the Department 

before any protected wildlife (and/or their habitats) can be disturbed, handled, 

translocated or killed, including the lizards considered in this report. Because of these 

requirements, provisions for the management of indigenous fauna provided in this 

report need to be considered within the context of the Wildlife Act (1953). 

 

2.3.3 Mackenzie District Plan 

Relevant rules and definitions outlined in the operative Mackenzie District Plan relate 

to indigenous vegetation and vegetation clearance. It should be noted that these rules 

and definitions are currently under appeal as part of Plan Change 18 of the Mackenzie 

District Plan. Vegetation and habitat types present at the site were assessed against the 

operative definitions for indigenous vegetation and the definition of improved pasture, 

to assess whether they are subject to vegetation clearance rules.  

 

The Mackenzie District Plan also stipulates limits on activities adjacent to wetlands.  
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The site was assessed in relation to these rules.  

 

2.3.4 Natural wetlands 

Natural wetlands are identified according to the Resource Management Act (RMA; 

1991) and the National Policy Statement for Freshwater Management (NPS-FM; 2020). 

The RMA defines wetlands as ñpermanently or intermittently wet areas, shallow water, 

and land/water margins that support a natural ecosystem of plants and animals that are 

adapted to wet conditionsò.  

 

A natural inland wetland is defined in the operative NPS-FM as a wetland (as defined 

in the Act) that is not: 

 

(a) In the coastal marine area; or 

(b) A deliberately constructed wetland, other than a wetland constructed to offset 

impacts on, or to restore, an existing or former natural inland wetland; or 

(c) A wetland that has developed in or around a deliberately constructed water body, 

since the construction of the water body; or 

(d) A geothermal wetland; or 

(e) A wetland that: 

i. Is within an area of pasture used for grazing; and 

ii.  Has vegetation cover comprising more than 50% exotic pasture species (as 

identified in the National List of Exotic Pasture Species using the Pasture 

Exclusion Assessment Methodology (see clause 1.8)); unless 

iii.  The wetland is a location of a habitat of a threatened species identified under 

clause 3.8 of this National Policy Statement, in which case the exclusion in 

9e) does not apply.  

 

Development within 100 metres of areas classified as wetlands is restricted in some 

circumstances under the NES-FM. The vegetation and habitats on the site and within 

100 metres of its boundaries were evaluated for wetland status. Our assessment did not 

formally delineate these areas, but noted where such areas may trigger this definition.  

 

 

3. ECOLOGICAL CONTEXT 

3.1 Pukaki Ecological District 

The proposed solar farm site is located within the Pukaki Ecological District (McEwen 

1987), which is characterised by dry outwash plains between Lakes Tekapo and 

Benmore, mostly below 600 metres above sea level. The geology is fluvioglacial 

outwash deposits, with isolated greywacke and argillite hills. The climate is semi-arid 

to sub-humid with cold winters, warm summers and 600-1,600 mm of rainfall annually. 

Soils are moderately fertile but prone to drought in summer, they are easily erodible in 

steep areas with bare screes being common. Pasture now occupies much of this 

Ecological District, with some tussockland and areas of indigenous scrub (matagouri, 

coprosma, kǾwhai, and corokia) remaining. Significant grazing impacts are due to the 

effects of sheep and rabbits. The braided riverbeds provide important habitat to a 

number of bird species, and there are also notable rare insect species in the area. 
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3.2 Nearby protected areas 

The Lake Ruataniwha Conservation Area surrounds much of the proposed solar farm 

site, made up of several discrete areas of land. One area lies along most of the Twizel 

River side of the proposed solar farm property, with another area on the ǽhau River 

side nearest to Lake Ruataniwha. The Ben ǽhau Conservation Area is approximately 

five kilometres to the north and the Glenbrook Conservation Area is approximately 

10 kilometres to the south (Figure 3). 

 

3.3 Sites of natural significance 

An area along the ǽhau River is identified as a Site of Natural Significance in the 

Mackenzie District Plan, primarily for its avifauna habitat values, as well as areas of 

wetland. It extends along the ǽhau river from Lake Benmore into, and including, parts 

of Lake Ruataniwha and its margins (Figure 4). There are two locations where this area 

overlaps with the boundary of the proposed solar farm property.  

 

3.4 Threatened environment classification 

The proposed solar farm development is within a land environment that is classified as 

>30% indigenous cover left with <10% protected (Figure 5). This means that it falls 

into the threatened environment classification of being ópoorly protectedô but also not 

strongly threatened by historic loss. 

 

3.5 Land cover database 

Various land cover types have been mapped in the New Zealand Land Cover Database1 

for the potential solar farm site. Most of the area is described as depleted grassland with 

smaller areas of high-producing and low-producing grassland also present. Patches of 

exotic hardwood trees are present along river margins.  

  

3.6 Inland outwash gravels 

Inland outwash gravels (or outwash plains) are a historically rare ecosystem type and a 

critically endangered ecosystem (Williams et al. 2007, Holdaway et al. 2012). The 

majority of the site has been mapped as an outwash plain or terrace formed in the latest 

late Otiran glacial stage. Outwash plains are located in intermontane basins and are 

characterised by gravels which are well drained and result in low nutrients, supporting 

sparse vegetation (Manaaki Whenua 2023, Barrell et al. 2011).  

 

3.7 Braided rivers 

Braided rivers and their associated gravel beds have been identified as a historically 

rare ecosystem type and are naturally uncommon on a national basis (Williams et al. 

2007). Braided river ecosystems are therefore classified as Threatened-Endangered 

(Holdaway et al. 2012). Sixty-four percent of New Zealandôs braided rivers occur in 

Canterbury. The braided rivers of the Mackenzie Basin drain into the Waitaki river. The 

braided rivers and wetlands of the upper Waitaki Basin are subject to active restoration 

 

1 https://lris.scinfo.org.nz/layer/104400-lcdb-v50-land-cover-database-version-50-mainland-new-zealand/ 
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under ñProject River Recoveryò This programme is run by the Department of 

Conservation and funded by Meridian Energy and Genesis Energy under a 

compensatory agreement that recognises the impacts of hydroelectric power 

development on these rivers and wetlands (DOC 2020).  

 

3.8 Notable hydro scheme modifications 

The proposed solar development site is in close proximity to several hydropower 

stations which are part of the larger Waitaki hydro scheme. This scheme comprises five 

hydro-generation stations in the Upper Waitaki and three in the Lower Waitaki as well 

as a series of dams and canals to optimise generation potential. Development of this 

hydro scheme has resulted in notable modifications to the surrounding environment due 

to the construction of dams, formation of lakes (e.g. Lake Benmore), and diversion of 

water through canals, drastically altering hydrological regimes of the rivers in the 

Mackenzie basin.  Construction of dams has also hindered the movement of aquatic 

species through the river system.  

 

The site lies alongside the ǽhau B and C canals, which connect Lake Ruataniwha and 

Lake Benmore, and are associated with two power stations (ǽhau B and ǽhau C).  

 

3.9 Hydropower inundation areas 

Parts of the proposed solar farm property fall within the hydroelectricity inundation 

hazard area identified in the Mackenzie District Plan This includes a large area along 

the northern side of the property, and a smaller area on the southern side. These areas 

are recognised as those at risk of inundation due to the unlikely event of a dam or canal 

breach only and do not reflect any natural hazards, for example flooding from rivers. 

 

3.10 Current and recent land use 

The site is currently operating under a farm lease arrangement, predominantly as 

cropping and sheep grazing.  The area is subdivided into fenced paddocks and some 

have been used for hay/baleage production.  Most of the site has been cultivated by 

direct-drilling, and this has led to a widespread distribution of improved pasture species 

across the site, Table 9 provides a breakdown of indigenous vegetation, exotic 

vegetation and improved pasture at the site.  
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4. VEGETATION AND HABITATS  

4.1 Overview 

Fifteen vegetation and habitat types were identified at the site: 

 

Terrestrial Habitats 

 

1. Flood channel shrubland (1.2 hectares) 

2. Sweet briar shrubland (22.4 hectares) 

3. Browntop-sweet vernal-clover grassland (488.3 hectares) 

4. Alluvial grassland (35.7 hectares)  

5. Scarp herbfield and grassland (10.2 hectares) 

6. [Wilding conifer]/scarp herbfield and grassland (4.2 hectares) 

7. Sweet vernal-mouse-ear hawkweed herbfield and grassland (2.9 hectares) 

8. Hares foot trefoil-sweet vernal- grassland (5.3 hectares) 

9. Old river terrace (8.1 hectares) 

10. Haresfoot trefoil herbfield (272.3 hectares) 

11. Earthworks and quarrying (3.5 hectares)  

 

Wetland Habitats 

 

12. Ephemeral wetland (0.1 hectares) 

13. Tall fescue- rautahi marsh (2.1 hectares) 

14. Alder forest (1.9 hectares)  

15. Crack willow forest (0.8 hectares) 

 

These vegetation/habitat types are described below and mapped in Figure 6. 

4.2 Vegetation and habitat types 

4.2.1 Terrestrial  

1. Flood channel shrubland 

 

Shrubland is present along a seasonally wet flood channel in the northeastern 

part of the site. The indigenous shrub tȊmatakuru/matagouri (Discaria 

toumatou) is common along edges with occasional exotic woody species such 

as elder (Sambucus nigra), sweet briar (Rosa rubiginosa) and broom (Cytisus 

scoparius). A large crack willow is also present in this area. The ground cover 

is dominated by sweet vernal, browntop (Agrostis capillaris), and Yorkshire fog 

(Holcus lanatus), along with yarrow (Achillea millefolium), red fescue (Festuca 

rubra), white clover (Trifolium repens), creeping buttercup (Ranunculus 

repens), cleavers (Galium aparine), mouse ear chick weed (Cerastium 

fontanum), and bog stitchwort (Stellaria alsine). In areas that lack shrubs, small 

localised wetlands are present, containing pasture species (sweet vernal, 

browntop, Yorkshire fog, rautahi (Carex coriacea), oval sedge (Carex 

leporina), Juncus conglomeratus, and track rush (Juncus tenuis). 
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Plate 1: Flood 
channel shrubland 
with tumatakuru and 
sweet briar. 

 

 

 

2. Sweet briar shrubland  

 

Sweet briar forms patches of shrubland in the southern part of the site, with a 

ground cover dominated by occasional spring speedwell (Veronica verna), 

haresfoot trefoil (Trifolium arvense), browntop, sweet vernal, vipers bugloss, 

yarrow, sheeps sorrel (Rumex acetosella), Bromus tectorum, and white clover. 

 

3. Browntop-sweet vernal-clover grassland 

 

Exotic-dominated improved pasture grassland in the northern part of the site 

comprises patches of browntop and sweet vernal, red fescue, and Bromus sp. 

This area also contains a high abundance of yarrow and red clover (Trifolium 

pratense) probably due to the presence of more productive soils. This grassy 

vegetation also contains patches of herbfield dominated by white clover, mouse-

ear hawkweed and red clover with haresfoot trefoil, sheepôs sorrel and 

occasional sweet vernal and woolly mullein (Verbascum thapsus). 

 

 

 

Plate 2: Browntop-
sweet vernal-clover 
grassland,  
towards the interior of 
the site. 
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4. Alluvial grassland 

 

A small stream runs through alluvial grassland in the eastern part of the site.  

Vegetation is taller in stature and comprises exotic grasses and herbs with 

occasional indigenous species. Pasture species ï including sweet vernal, 

browntop, Yorkshire fog and white clover ï are abundant, as well as Juncus 

conglomeratus, jointed rush, red fescue, bog stitchwort, water forget-me-not 

(Myosotis laxa), and lotus (Lotus pedunculatus) in marshy areas. Indigenous 

sedges rautahi, pȊkio (Carex secta), and bog rush (Schoenus pauciflorus) are 

occasional present along stream margins with the indigenous herb Bulbinella 

angustifolia also present in some areas. Woody species ï including common 

alder (Alnus glutinosa), sweet briar and tumatakuru ï are also present 

occasionally on stream banks.  

 

5. Scarp herbfield and grassland 

 

Stony scarps on the eastern and western margins of the site support low stature 

vegetation dominated by exotic herbs and grasses, haresfoot trefoil, mouse-ear 

hawkweed (Pilosella officinarum), red fescue, and occasional sweet briar. 

Creeping pohuehue (Muehlenbeckia axillaris), mǕikaika/onion orchid (Microtis 

unifolia), white clover, purging flax (Linum catharticum), vulpia hair grass 

(Vulpia myuros), sheepôs sorrel, yarrow and Bromus tectorum are also common. 

The indigenous herb Convolvulus verecundus f. verecundus is also present on 

these scarps, as is occasional New Zealand harebell (Wahlenbergia 

albomarginata) and golden spaniard (Aciphylla aurea).  

 

 

Plate 3: Example of scarp herbfield and 
grassland in the western part of the site. 
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6. [Wilding conifer]/scarp herbfield and grassland 

 

In the northwestern part of the site, the scarp dividing the outwash plain has 

scattered Corsican pine (Pinus nigra) and ponderosa pine (P. ponderosa) above 

grassland dominated by red fescue, sweet vernal, browntop, and hard tussock 

(Festuca novae-zelandiae). Numerous sub-shrubs, herbs, and smaller grasses 

are present including purging flax, mouse-ear hawkweed, red clover, New 

Zealand harebell, Plantago novae-zelandiae, Celmisia gracilenta, Raoulia 

australis, white sun orchid (Thelymitra longifolia), desert broom (Carmichaelia 

petriei), Pimelea prostrata, Coprosma petriei, Luzula rufa, hooked sedge 

(Carex breviculmis), blue tussock (Poa colensoi), and dwarf broom 

(Carmichaelia vexillata).   

 

7. Sweet vernal-mouse-ear hawkweed herbfield and grassland 

 

Scattered sweet briar and porcupine shrubs above abundant sweet vernal and 

mouse-ear hawkweed are present on the lower uncultivated outwash plain in the 

northwestern part of the site.  Onion orchid, white sun orchid, Prasophyllum 

colensoi, Thelymitra colensoi, New Zealand harebell, Australian sheepôs burr 

(Acaena agnipila), sheepôs sorrel, hares foot trefoil, creeping pohuehue, 

Geranium brevicaule, red clover, red fescue, and vipers bugloss are also present. 

 

8. Haresfoot trefoil herbfield 

 

Herbfield dominated by haresfoot trefoil, mouse-ear hawkweed with occasional 

Bromus sp., white clover, sheepôs sorrel, sweet vernal and vipers bugloss. Briar 

rose is present occasionally. Some areas are more exclusively dominated by 

mouse-ear hawkweed with occasional sweet vernal, sheeps sorrel and haresfoot 

trefoil. Briar, vipers bugloss, king devil (Pilosella praealta) and silvery hair 

grass (Aira caryophyllea) are more abundant in rocky areas.  

 

9. Old river terrace 

 

Two examples of old river terrace are present in both the eastern and western 

margins of the site with vegetation mostly comprising of mouse-ear hawkweed, 

sweet vernal, mǕikaika/onion orchid and red fescue. Indigenous species 

including hooked sedge, creeping pohuehue, common mat daisy, Convolvulus 

verecundus f. verecundus and mǕikaika/white sun orchid (Thelymitra 

longifolia) are common as well as exotic herbs, catsear (Hypochaeris radicata), 

haresfoot trefoil, and spring speedwell. Woody species are occasionally present, 

including broom and Melicytus alpinus and wilding lodgepole pine (Pinus 

contorta). 

 

10. Haresfoot trefoil-sweet vernal-grassland 

 

Uncultivated upper outwash plain in the northwestern part of the site supports a 

grassland dominated by sweet vernal and haresfoot trefoil, with occasional 

browntop, sheepôs sorrel, white clover, red clover and St Johnôs wort 

(Hypericum perforatum). Occasional taller sweet briar and vipers bugloss are 

scattered within this grassland.   
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11. Earthworks and quarrying  

 

These areas comprise a consented operational quarry site.  

 

4.2.2 Wetlands  

12. Ephemeral wetland  

 

An ephemeral wetland is present in the northern part of the site. Vegetation 

within this habitat is comprised of abundant celery-leaved buttercup 

(Ranunculus sceleratus) and curled dock (Rumex crispus). Exotic rushes toad 

rush (Juncus bufonius) and jointed rush (Juncus articulatus) and the exotic herb 

Shepherdôs purse Capsella bursa-pastoris are common. Other exotic species 

present include spring speedwell, storksbill (Erodium cicutarium), water forget-

me-not, oval sedge, prickly puha (Sonchus asper), tall willowherb (Epilobium 

ciliatum) and kneed foxtail (Alopecurus geniculatus). Two indigenous herbs 

which are often associated with ephemeral wetlands are present, mudwort 

(Limosella lineata) and Glossostigma diandrum.  

 

 

Plate 4: Ephemeral wetland habitat. 

 

13. Tall fescue- rautahi marsh 

 

Marsh wetland is present in the northeastern of the site on the alluvial terrace. 

Vegetation in this area is dominated by tall fescue (Lolium arundinaceum) and 

rautahi with lotus, sweet vernal, Bulbinella angustifolia, oval sedge, Yorkshire 

fog, Juncus conglomeratus, and yarrow. An indigenous sedge, Carex kaloides, 

is also present in this area.  
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14. Alder forest 

 

Alder trees about six metres tall in an old river channel have formed a closed 

canopy, with no other woody species present in the canopy or sub-canopy.  

Groundcover is either densely vegetated with exotic grasses such as sweet 

vernal and tall fescue and herbs (bog stitchwort, Californian thistle, dock and 

hawkbit) or very sparse with celery leaved buttercup and water forget-me-not 

amongst extensive pugging by stock.  

 

15. Crack willow forest 

 

Small patches of forest dominated by crack willow (Salix ×fragilis) are present 

in wet old river channels in the east of the alluvial grassland at the eastern 

margin of the site.  These were not inspected closely.  

 

 

5. FLORA 

5.1 Overview 

Twenty-seven indigenous vascular plants and 68 exotic vascular plants were recorded 

during the site visit (Appendix 1). 

 

5.2 Rare, Threatened and At-Risk taxa 

Seven of the indigenous species observed at the site are classified as At Risk- Declining 

and an additional species, Convolvulus verecundus f. verecundus is classified at At 

Risk ï Declining (Table 1; Plate 5).   

 

Convolvulus verecundus f. verecundus is cryptic when not flowering and was recorded 

widely on the margins of the site during the 2022 field survey (Figure 7). In only one 

of these locations was Convolvulus verecundus f. verecundus flowering. An additional 

survey for Convolvulus verecundus f. verecundus was undertaken in summer 2023-

2024 with more populations detected across the site.  

 

Of the species classified as At Risk-Declining, desert broom, dwarf broom, and 

common mat daisy were only observed on scarp and terrace riser habitats. 

Rytidosperma exiguum and Pimelea sericeovillosa subsp. pulvinaris (Threatened ï 

Nationally Vulnerable) were also detected on scarp and terrace riser habitats at low 

abundance (Figure 6). 

 

In 2024, during the course of field surveys at this site, the threat classification for 

vascular plants was revised, this resulted in the status of Convolvulus verecundus f. 

verecundus changing from Threatened-Nationally Vulnerable (de Lang et al. 2017) to 

At Risk ï Declining (de Lang et al. 2024). Pimelea sericeovillosa subsp. pulvinaris 

maintained its classification of Threatened ï Nationally Vulnerable (de Lang et al. 

2024). Rytidosperma exiguum, Carmichaelia petriei, Carex kaloides Carmichaelia 

vexillata and Raoulia australis are still listed as At Risk ï Declining and 

matagouri/tȊmatakuru (Discaria toumatou) is no longer At Risk (de Lang et al. 2024). 
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