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Executive summary 
Surveys were undertaken in the 2022-2023 field season, on a proposed solar farm site on outwash 
plains between the Ohau and Twizel Rivers, south of Twizel in the Mackenzie Basin. The surveys found 
the site to be largely cultivated and heavily modified, but important ecological values had been 
identified, triggering targeted surveys. 

Targeted ecological surveys of vegetation, lizards, and terrestrial invertebrates were undertaken over 
the 2023-2024 field season. The following ecological values (identified in previous surveys) were 
further investigated: 

-One plant species (Convolvulus verecundus f. verecundus) 

-Five lizard species 

-Three terrestrial invertebrate species. 

Tekapo ground wētā was discovered on-site. Further surveying is recommended to assess its 
distribution. 

Most ecological values are around the margins of the site, indicating that they can be avoided based 
on current conceptual plans for the solar farm that are available at the time of writing. Advice is 
provided to enable avoidance of most potential ecological effects in subsequent drafts of the solar 
farm plan. 
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1.0 Introduction 

Nova Energy Ltd is proposing to develop a solar energy farm east of Twizel township in the Mackenzie 
Basin (Figure 1) and previously commissioned Wildlands Consultants Ltd (Wildlands) to provide an 
assessment of the site’s ecology and an Assessment of Ecological Effects (AEE) for the project1. The 
assessment of ecological values present at the site was undertaken using a combination of both 
desktop and field-based methods (Wildlands 2023). Potential ecological effects associated with the 
proposed solar farm were presented in that report, based on a development area provided by Nova 
Energy. Measures were also developed by which to avoid, remedy, mitigate, offset or compensate for 
potentially adverse effects, as well as methods for future monitoring.  

The AEE recommended that further surveys were required to accurately assess potential ecological 
effects resulting from the installation and ongoing function of the proposed solar farm. This report 
summarises additional vegetation, lizard, and invertebrate surveys2 that were undertaken after being 
identified as a requirement for the completion of an accurate AEE. 

This report is intended to supplement the AEE.   

2.0 Project scope 

Targeted ecological surveys were conducted to provide further information regarding the potential 
ecological values, and therefore potential ecological effects, at the proposed solar farm site. These 
surveys were targeted at the knowledge gaps identified in the initial AEE: 

• Targeted Convolvulus verecundus f. verecundus surveys throughout suitable habitat across the 
site, specifically rocky scarps running along the east and western boundaries of the site. 

• Surveys for lizard abundance across the site. Notable areas of lizard habitat surveyed included 
areas of rank grass (e.g., along fence lines) and talus piles (e.g., at the base of scarps). 

• Targeted minute grasshopper surveys using hand-searching and live pitfall trapping to 
determine distribution across the site.  

• Targeted short-horned grasshopper surveys using hand-searching and live pitfall trapping to 
determine presence at the site.  

• Targeted Tākapo/Tekapo ground wētā surveys using pitfall traps to determine presence at the 
site. 

Relevant potential effects were reassessed against the data from these surveys, and suggestions for 
avoidance, remediation, mitigation, offsetting, or compensation to address any adverse effects were 
modified accordingly. The assessment of ecological significance against relevant policy in the 
Mackenzie District Plan and Canterbury Regional Policy Statement were reviewed and updated as 
required. 

This scope encompasses most outstanding targeted surveys that are required for an accurate and 
comprehensive AEE of the project3. A ground wētā survey using tracking tunnels is scheduled to take 
place in April 2024. After the ground wētā survey has been completed, and once a detailed project 
design becomes available, the full AEE for the project will be able to be completed. The outcomes of 

 

1 Wildland Consultants 2023: Assessment of potential Ecological Effects of the proposed Nova Energy Solar Farm near Twizel. 
Wildland Consultants Ltd Contract Report No. 6620. Prepared for Nova Energy. 67 pp.  

2 The initial avifauna surveys provided sufficient information to assess potential ecological impacts. 
3 This report does not encompass tracking tunnel Tekapo ground wētā surveys, which are the only surveys remaining to be 

completed. 
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3.2 Lizards 

A site visit was undertaken between 3-4 October 2023 to set up 120 Onduline Artificial Cover Objects 
(ACOs) at the site. ACOs were set up along the east-west fence line through the centre of the site, in 
browntop-sweet vernal-clover grassland and hares foot trefoil herbfield (Figure 2).  

A lizard survey was subsequently undertaken between 18-23 December 2023 using the ACOs, as well 
as Gee’s minnow (funnel) traps and visual and manual searching. 25 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 (Figure 2). During 
the previous lizard survey of the site, lizards were detected in this area in high abundance, and it was 
deemed possible that Lakes skink may be present in this habitat. Therefore, funnel traps were set up 
partially buried within rock piles (Plate 1), 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. A funnel trap without bait, grass, or camouflage is 
shown in Plate 2 for reference. 

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. Visual searching consisted of slowly walking through the habitat looking for basking skinks. 
Manual searching consisted of lifting rocks or other debris (e.g., pieces of wood) to detect lizards within 
refuges. 

 

Plate 1 — Funnel trap setup 
(outlined in red, with 
associated yellow tag), 
showing trap partially buried 
within rock pile. 
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Plate 2 — Close-up of a 
funnel trap prior to adding 
grass and bait, and covering 
the trap. 

3.3 Grasshoppers and wētā 

Standard methods for detecting the presence of any of the species of interest have not yet been 
developed, so methodology was based on the robust grasshopper population monitoring 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 wētā (Plate 
3). 

On hot days, grasshoppers move quickly. Handling small specimens was avoided due to the risk of 
harming them. If a specimen could not be identified before it was lost, its suspected species was noted 
as a tentative identification. 

 

Plate 3 — Live-capture pitfall 
trap setup, showing rocks 
under corners to allow more 
room for wētā to pass 
underneath. 
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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 three times in weather conditions suitable for robust grasshopper activity 
(temperature exceeding 14°C, winds below gale-force, no precipitation; Schori et al. 2020). Weather 
conditions were recorded for each transect. Each transect took approximately 10 minutes to walk. Any 
habitat patches encountered between transects were briefly searched. 

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

3.4 Assessment of ecological significance 

The assessment of ecological significance provided in Wildland Consultants (2023) were updated in 
light of the findings of these additional ecological surveys.  

4.0 Results 

4.1 Vegetation 

Locations of Threatened and At Risk plants have been mapped across the site (Figure 1). Several 
additional populations of Convolvulus verecundus f. verecundus were detected at the site (Plates 4 
and 5). Most notably, populations were detected along the northern fence line in the east of the site 
and along the southern fence line in the centre and west of the site. Convolvulus verecundus f. 
verecundus was detected on areas mapped as scarp herbfield and grassland or along the fencelines, 
outside of areas which have been used for productive pasture or cropping.  

On Figure 1, a point represents a cluster of individalus ranging from 1 to 100 individual plants, and 
newly identified populations are presented together with existing known populations.  

Two additional Threatened or At Risk species were detected on the site during field surveys that were 
not detected in the 2022 survey (Table 2): 

•  Pimelea sericeovillosa subsp. pulvinaris (Threatened – Nationally Vulnerable) was detected in a 
scarp herbfield and grassland near the southern fence line in the centre of the site. An additional 
plant was detected on the scarp in the west of the site.  

• A small indigenous grass, Rytidosperma exiguum (At Risk – Declining), was detected on a scarp 
along the northern fence line (Plates 6 and 7). 

Table 2: Threatend and At Risk vascular plant species present on the site. Newly-identified species are 
in bold. 
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Plate 4 — Cluster of 
Convolvulus verecundus f. 
verecundus plants.   

 

 

Plate 5 — Convolvulus 
verecundus f. verecundus 
plants growing on open scarp, 
showing the challenges of 
searching for vegetative 
material only. 
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Plate 6: Rytidosperma 
exiguum plant with old flower 
head. 

 

 

Plate 7: Cluster of 
Rytidosperma exiguum. 

 

4.2 Lizards 

Lizard detections at the site are indicated in Figure 2 and survey effort and findings are summarised in 
Table 3. One hundred and sixty-two McCann’s skinks and 18 Southern Alps geckos were observed or 
captured during the surveys. No other lizard species were detected on-site. Following the intensive 
survey effort undertaken, no additional lizard species are considered likely to be present on site.
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4.2.1 Central southern river terrace 

One hundred and fifty-one McCann’s skinks, and all Southern Alps geckos, were captured in funnel 
traps in the area of the old river terrace (at the central southern edge of the property; Figure 2). Two 
McCann’s skinks were seen basking or actively moving throughout the terrain, but were not captured. 

Lizards were observed in abundance at the river terrace, reflecting the high quality habitat available (a 
surplus of refuges and food source). The low proportion of recaptures (17 recaptures of McCann’s 
skink and one recapture of Southern Alps gecko) over five days of surveying suggests there is a very 
large population of McCann’s skinks and a moderate population of Southern Alps geckos in this area.  

One mouse was found dead in a funnel trap during the survey period. This suggests there is a very 
small population of mice in the area of old river terrace rock piles, although the mouse population is 
likely to fluctuate seasonally and mice may be present in higher abundance at other times of year (e.g. 
during grass seeding and cropping). 

4.2.2 Central fenceline 

Six McCann’s skinks were detected under ACOs along the fenceline running from west to east along 
the centre of the site. This species was observed in moderate abundance in the area of rock piles at 
the western end of the fenceline (Plate 8). This is likely due to the relatively complex protective ground 
cover provided by the rock piles. Both McCann’s skinks and sign were also detected under ACOs in 
areas with minimal ground cover (Plate 9), such as around small amounts of dense vegetation or small 
groupings of loose rocks, indicating that McCann’s skink are likely present across the site in low 
densities (even in low-quality habitat).  

Lizard sign (scat) was identified on or under an additional ten ACOs where lizards were not observed, 
indicating lizard presence in these areas. McCann’s skink is considered to be the only species present 
along the fenceline, due to the dry, exposed habitat, and shallow retreat site availability. 

 

 

Plate 8 — The area of rock 
pile at the western end of the 
central fenceline, where 
McCann’s skinks were 
detected in higher abundance 
than the remainder of the 
fenceline. 
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Plate 9 — An ACO in the 
centre of the site along the 
east-west fence line where 
lizard sign was detected, with 
marginal lizard habitat. 

 

4.3 Grasshoppers and wētā 

Weather conditions throughout the surveying period were generally close to optimal for grasshopper 
detection. Winds were often high, but never gale-force. Only five grasshopper transect runs were 
completed due to weather constraints, as rain set in at the end of the survey period. We were intending 
to complete six transect runs, but for the purposes of this survey five are considered adequate, as the 
purpose was to detect presence rather than to monitor numbers. 

Tekapo ground wētā were detected in two out of the three sets of pitfall traps (within the concept 
panel area, near the western edge; Plate 10). Two individuals were caught. The hardness of the ground 
prevented more than 15 live-capture pitfall traps from being set. Running the traps for 2-3 nights 
increased the sample size, and succeeded in detecting Tekapo ground wētā presence on-site, but does 
not provide much information concerning their distribution. 

Minute grasshoppers were found on the old river terrace at the central-southern edge of the property 
(outside the concept panel area), in approximately the same location as they were found previously 
(Figure 3). They were not found elsewhere despite available habitat. The area of river terrace in the 
southern-central part of the site, where minute grasshoppers were found, is the best quality 
grasshopper habitat on-site, with the highest abundance and diversity of grasshoppers present. 

The western third of the property has patches of grasshopper habitat that are highly degraded with 
exotic grass, but Otago short-horned grasshopper was frequently detected there and on the same 
terrace on the southern edge as the minute grasshoppers (Figure 3). Within these areas, Otago short-
horned grasshopper appears to be relatively abundant.  

In the central portion of the property, particularly south of the road, there are patches of apparently 
excellent habitat for grasshoppers. Some areas have been ploughed and are therefore not suitable 
habitat. Neither Otago short-horned nor minute grasshoppers were found in this part of the property 
despite numerous transects and searching between transects. This may be due to farming practises 
such as ploughing or spraying, or the presence of a predator or competitor, such as tiger beetles, which 
were seen on-site. There may be other factors involved, as the habitat requirements of these species 
are not fully understood. 
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The western end of the site where Otago short-horned grasshoppers and Tekapo ground wētā were 
found appears to be of high value for grasshoppers and wētā. Minute and Otago short-horned 
grasshopper are unlikely to be present in the central or eastern terrace portions of the site, though 
their possible presence in undetectable numbers cannot be ruled out in suitable habitat. The 
distribution of Tekapo ground wētā on-site cannot yet be determined.  

At the very eastern tip of the site is a field planted with barley. Due to the shading effect from the 
barley, there is no habitat in the field that would support the grasshopper species of interest. 

 

 

Plate 10 — Tekapo ground 
wētā caught in a live-capture 
pitfall trap on-site. 

 

 

Plate 11 — Otago short-
horned grasshopper found in 
a transect. 
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5.0 Implications for project impacts on ecological values 

5.1 Overview 

The findings of the additional surveys detailed in this report have minor influence on the interpretation 
of the existing AEE. This includes minor changes to the assessment of ecological significance against 
the Canterbury Regional Policy Statement Appendix 3 criteria (Appendix 1). Further, some levels of 
effects provided in the AEE have been altered.  

5.2 Vegetation  

The survey results have increased the known distribution of Convolvulus verecundus f. verecundus at 
the site. The distribution of Carmichaelia petriei, Carmichaelia vexillata and Raoulia australis has also 
been expanded at the site and two additional Threatened and At Risk species were detected, Pimelea 
sericeovillosa subsp. pulvinaris and Rytidosperma exiguum.  

Threatened and At Risk vascular species are present along the edges of the site, particularly within one 
metre of the boundary fence, along scarps and in wetland areas on the site. Threatened and At Risk 
species were not detected within the interior of the site and are absent from areas mapped as 
improved pasture.  

The vegetation survey results therefore do not warrant a change in the assessment of ecological 
significance. Further, the results will cause no change to the level of adverse ecological effects on flora 
present on the site.  

Recommendations 

Wildland Consultants (2023), Section 13.1 recommended that ecologically significant indigenous 
vegetation is avoided as well as notable plant locations. The current layout mostly excludes these 
areas. However, some indigenous vegetation and Threatened plants are covered by the current 
concept panel area (Figure 1). All Threatened plants and significant vegetation marked in Figure 4 
should be avoided. A buffer should be left surrounding indigenous vegetation habitats and wetlands, 
excluding them from the development to ensure that Threatened and At Risk plants will not be 
impacted through vegetation clearance or shading. The necessary buffer distance depends on the 
values to protect, and should be decided in consultation with a suitably-qualified ecologist before the 
panel area design has been finalised. The completed design for the site should be reviewed by a 
suitably-qualified ecologist before it is finalised. 

5.3 Lizards 

The survey results show that McCann’s skinks are present in low densities across the site even in areas 
with minimal habitat, such as the central fenceline. This species is considered likely to be using small 
holes in the ground as refuges, such as burrows made by Tekapo ground wētā.  

The area of river terrace with talus in the southern-central part of the site is considered to be the 
highest quality lizard habitat on-site, with the highest abundance and diversity of lizards present. This 
is likely due to the large amount of complex habitat available for lizard refuges.  

No additional species were discovered during surveys. The high quality habitat provides sufficient 
habitat for Lakes skink, but this species is now not considered to be present at the project site, or if so, 
is present at undetectable levels.  
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Overall, the results of this survey indicate there is no change to the levels of adverse ecological effects 
on lizards detailed in Wildlands 2023 from the proposed development works (Appendix 2).  

The results indicate one change in the Ecological Significance Criteria detailed in Appendix 2 of 
Wildlands 2023 (Appendix 1 of this report). This is that Ecological Context Criterion 10. is met for 
improved pasture, due to this vegetation type providing important habitat for indigenous species 
(McCann’s skink). The habitat was previously identified as ecologically significant due to the presence 
of other ecological values, this alteration adds depth to this previous assessment.  

Recommendations 

High-quality habitat areas (all lizard and habitat values in Figure 4) should be avoided by the proposed 
solar farm development. These areas could be set aside as protected areas and habitat enhancement 
and restoration, such as indigenous vegetation plantings and the creation of additional rock piles, could 
be undertaken, along with connective planting between habitats. 

5.4 Grasshoppers and wētā 

Overall, the results of this survey indicate changes in the levels of adverse ecological effects on 
terrestrial invertebrates (Appendix 2). Final ecological effects will depend entirely on the layout of the 
solar panels. 

Over most of the site, where notable grasshopper species were not found, effects of habtat reduction 
have been reduced from significant to more than minor. Tekapo ground wētā is likely to be less 
sensitive to habitat modification as the result of solar panels than grasshoppers, as it is thought to have 
historically been a forest species (Van Wyngaarden 1995). 

Mortality and disturbance to invertebrates is reduced from more than minor to minor. Works during 
the day will mainly affect grasshoppers, but only in the areas where they are found. Earthworks may 
still cause mortality of Tekapo ground wētā. 

Over the southern riverside terrace, and the western paddocks where grasshoppers and wētā were 
found, shading from solar panels are likely to cause a significant effect due to the loss of basking habitat 
and the change in vegetation. This is no change from the previous report (Wildlands 2023). Excluding 
these areas from the solar panel plans would remove these effects. 

If effects management actions detailed in Wildlands (2023) are implemented, effects of mortality to 
invertebrates would be reduced from minor to less than minor, and reduction in habitat quality due 
to shading would be reduced from minor to less than minor. These effects reductions are due to the 
indication from the surveys that notable grasshoppers are not present throughout most of the site, 
but Tekapo ground wētā are. Currently, Tekapo ground wētā are assumed to be found throughout the 
site, though this may change if further surveying is undertaken. 

The results indicate no change in the Ecological Significance Criteria detailed in Appendix 2 of Wildlands 
2023 based on wētā or grasshopper results. 

Recommendations 

No further surveying for grasshoppers is necessary at this stage. Further surveying for Tekapo ground 
wētā is scheduled for April 2024 to further understand their distribution on-site. 

The previous Wildlands report (2023) detailed potential effects of dust on invertebrates. These effects 
can be reduced to less than minor if a dust management plan is prepared that considers invertebrate 
activity. Grasshoppers and New Zealand blue butterflies are most active on warm, sunny days, and 
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ground wētā are nocturnal. Therefore, dust effects will be greatest at these times. Dust management 
should be stepped up in the evening, and in areas where grasshoppers have been found during warm, 
sunny weather. 

Avoiding all populations of Otago short-horned grasshopper and Tekapo ground wētā is likely 
unfeasible as they cover a large area. If solar panels are to be erected where grasshopper populations 
have been found, residual effects will persist after avoidance, minimisation, and restoration have been 
implemented. However, the residual effects could be balanced using compensation, by funding 
research into habitat requirements, ecology, and distribution of minute and Otago short-horned 
grasshoppers, and Tekapo ground wētā. Monitoring of on-site populations during habitat changes 
resulting from the solar farm will greatly contribute to this research and our understanding of 
invertebrate effects management. 

6.0 Conclusions 

Additional field surveys have provided valuable insight into the distributions of Threatened and At Risk 
vascular plants, lizards, wētā and grasshoppers. Additional locations of Threatened and At Risk vascular 
plants were detected on the site, primarily within indigenous vegetation habitats or along the 
boundary of the site. McCann’s skink was detected within improved pasture in the interior of the site 
and within the old river terrace. Southern Alps gecko was detected in the old river terrace habitat, no 
additional species were detcted on site and Lakes skink is either not present on the site or present at 
undetectable levels. Tekapo ground wētā and Otago short-horned grasshopper were detected in the 
west of the site (within the panel area) and within the old river terrace outside the panel area. 

The level of effects associated with habitat reduction for grasshoper and invertebrate mortality have 
been reduced as a result of this survey. All other invertebrate effects identified by Wildlands (2023) 
are retained. The lizard survey results and plant surveys have not resulted in any changes to the level 
of adverse ecological effects outlined by Wildlands (2023). 

The identification of McCann’s skink within improved pasture along the central fenceline has elevated 
the ecological significance of improved pasture, although this habitat was already identified as  
ecologically significant in the previous assessment.  

The development is recommended to exclude areas of significant indigenous vegetation, wetland 
habitats, Threatened or At Risk plant populations, and areas of high quality lizard habitat. These areas 
are identified in Figure 4. Ideally, the solar farm design would avoid area where grasshopper 
populations were detected. 
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Appendix 3  

Vegetation and habitat map 

 






