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Statement of Evidence of Trent Peter Bell 

1 Introduction 

1.1 My full name is Trent Peter Bell.  

1.2 I am a Senior Ecologist specialising in Herpetology at Beca. I have been in this 

position since October 2022. I am responsible for undertaking surveys, impact 

assessments, mitigation planning and implementation of required management 

actions for lizards in projects across New Zealand.  

1.3 This evidence focuses on matters of ecology, specifically effects on lizards, and 

their proposed management, arising from the Notice of Requirement (‘NOR’) 

lodged by Wellington City Council (‘WCC’) on 3 August 2022. The NOR is to alter 

Designation 58 (Moa Point Drainage and Sewage Treatment) in the Wellington 

City District Plan (‘WCDP’) to provide for the construction, operation and 

maintenance of the proposed Sludge Minimisation Facility (‘SMF’ or ‘Project’) at 

Moa Point, Wellington. 

1.4 I have been asked to provide evidence by WCC.  

1.5 In 2021, I was invited by Beca to undertake a Lizard and Threatened Plant survey 

of the proposed Moa Point SMF site, which is Appendix I to the NOR Assessment 

of Environmental Effects (‘AEE’). 

1.6 I also prepared a draft Lizard Management Plan (‘LMP’) (Appendix A to my 

evidence) to identify and address the adverse effects of the Moa Point SMF 

project on the resident lizard fauna, and develop lizard management actions that 

addresses these effects. The draft LMP is referred to in the SMF NOR conditions1 

but was prepared to support an application for a Wildlife Act Authority (‘Wildlife 

Permit’) issued by the Department of Conservation under the Wildlife Act 1953. A 

wildlife permit is required to authorise the effects of the Project on legally 

protected wildlife (lizards) and undertake the management actions needed to 

address these effects.  

1.7 At the time of preparing these reports and the draft LMP, I was employed by 

Wildlands Consultants where I was a Principal Ecologist. 

 
 
1 McGimpsey EIC, Appendix A, conditions 21.2 and 27.1. 
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2 Qualifications and experience  

2.1  In 2004, I graduated with a BSc in Biology from Victoria University of Wellington. 

I am a Certified Environmental Practitioner – Ecology Specialist (CEnvP-ES) 

(Registration Number 22014), specialising in herpetology. This is a certification 

provided by EIANZ. Certification as an ‘Ecology Specialist’ requires independent 

appraisal of professional and ethical performance at a high level in a specialist 

field for a period of at least 10 years. Recertification is based on meeting a 

minimum number of Professional Development credits recorded annually through 

an audited log. I have held this Ecology Specialist certification since 2015. 

2.2 I am currently serving on the Council of the Society for Research on Reptiles and 

Amphibians in New Zealand (SRARNZ). SRARNZ is New Zealand’s leading 

professional body in herpetology.  

2.3 At the time the NOR was lodged, I was a Principal Ecologist (Herpetology) at 

Wildland Consultants Ltd. I had been employed as a consultant 

ecologist/herpetologist with Wildland Consultants since July 2019 (3 years, 5 

months). Before this, I was Director and Principal Herpetologist at EcoGecko 

Consultants Ltd (2009-2019), and Herpetologist at Manaaki Whenua Landcare 

Research (2004-2009). I have been a full-time professional herpetologist for 18 

years. 

2.4 In my role as a professional herpetologist, my work involves lizard surveys, 

assessments of ecological effects (AEEs)/impact assessments (IAs), also known 

as ecological impact assessments (EcIA), management planning, lizard salvage 

and relocation operations, translocations, population monitoring studies, and 

discovery and description of new lizard species. The nature of land development 

projects that I have been involved with include single-lot and multiple lot housing 

and subdivisions, motorways, infrastructure facilities, cycle trails, dams, and wind 

farms. I have also been involved in Plan Change processes and presented a 

Statement of Evidence to the Environment Court for the Mt Cass Wind Farm. 

2.5 My survey and population monitoring work with lizards has involved a very wide 

range of habitat types throughout New Zealand, including alpine zones, forests, 

shrublands, grasslands, dunelands, and offshore islands. My work with lizards 

has frequently involved ‘Threatened’ and ‘At Risk’ lizard species.2 

 
 
2  Threat classifications from Hitchmough et al. (2021). 
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2.6 I have published over 20 scientific papers in peer reviewed journals and also over 

100 technical reports relating to New Zealand herpetology. With colleagues, I 

formally named (described) 15 new lizard species, re-described four species and 

I am currently assessing the taxonomic status of another 19 species.  

2.7 I am highly experienced in the use of detection tools for lizards and have 

personally developed novel ways for determining the presence of highly cryptic 

herpetofauna. These tools include closed-cell foam covers for arboreal geckos, a 

novel multiple-entrance funnel trap, and a capture-pole for lizards in trees. 

2.8 I have provided lizard expertise for several particularly large projects as follows: 

a Roading: Waka Kotahi NZ Transport Agency (Waka Kotahi), and other 

roading stakeholders: Taranaki’s State Highway 3 Safety Improvements 

Project (2022); Tauranga’s Takitimu North Link (2021); State Highway 58 

Safety Improvements Project (2019-2021); Hamilton’s Southern Links 

(2019); Huntly Expressway (Taupiri) (2015); Christchurch Southern 

Motorway Stage Two and Main South Road Four Lane (2013); and 

Transmission Gully (2013). I have also consulted on a few smaller roads in 

the Wellington Region, such as Ohariu Valley Road (2018) and Ngaio Gorge 

(2019).  

b Wind farms: Mercury Energy’s Turitea Wind Farm (2019-2021), Mt Cass 

Wind Farm (2009-2015) and Mighty River Power’s (now Mercury) Puketoi 

Wind Farm (2011) 

2.9 My work in the above projects involved lizard surveys, lizard impact assessments, 

lizard mitigation planning, lizard management planning, and lizard salvage and 

release programmes.  

3 Code of Conduct  

3.1 While the NOR is not before the Environment Court, I have read and am familiar 

with the Code of Conduct for Expert Witnesses in the current Environment Court 

Practice Note (2014).  Accordingly, I have complied with the Code in the 

preparation of this evidence, and will follow it when presenting evidence at the 

hearing. 

3.2 The data, information, facts and assumptions I have considered in forming my 

opinions are set out in my evidence to follow.  The reasons for the opinions 

expressed are also set out in my evidence to follow. 
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3.3 Unless I state otherwise, my evidence is within my sphere of expertise, and I 

have not omitted to consider material facts known to me that might alter or detract 

from the opinions that I express. 

4 Scope of evidence 

4.1 My evidence focuses on the lizard survey undertaken by Wildland Consultants 

Limited (‘Wildlands’) (Appendix I of the AEE) as well as the draft Lizard 

Management Plan (LMP) (Appendix A). 

4.2 My evidence addresses the following:  

a The ecological context;  

b The lizard desktop assessment; 

c Lizard surveys carried out;  

d Effects on lizards 

e Wildlife Act Authorisation (Wildlife Permit);  

f Lizard Management Plan and proposed mitigation;  

g Lizard capture and handling methods;  

h Release site;  

i Release site pest animal control;  

j Habitat creation at the SMF;  

k Monitoring;  

l Compensation;  

m Contingency;  

n Reporting;   

o Response to submissions; and 

p Response to s42A officer’s report.   
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5 Summary  

5.1 A lizard survey undertaken for the project confirmed the presence of two 

indigenous lizard species at the site: northern grass skink and Raukawa gecko. 

Both these species are classified as ‘Not Threatened’ and have ‘Moderate’ 

ecological value. It is also possible that copper skink is present (‘At Risk – 

Declining’; ‘Regionally Threatened – Critical’; ecological value ‘Very High’).  

5.2 Individual lizards will be at significant risk of harm (injury or death) as a result of 

the development of the Project. Impact assessment for the two confirmed lizard 

species without mitigation was described as ‘Moderate’ for magnitude of effect 

and level of effect (and effects on copper skink, if present, would be ‘High’ in 

magnitude and ‘Very High’ in level). However, with the measures in the draft 

LMP in place, the overall level of effect for all three species (including copper 

skinks, if present) is reduced to ‘Low’.    

5.3 Due to the presence of legally protected lizards, a Wildlife Act Authority is 

required from the Department of Conservation, and has been applied for. A draft 

LMP has now been prepared to secure the authorization required for the Project.  

6 Ecological context 

6.1 Moa Point is located on the south coast of Te Motu Kairangi/ Miramar Peninsula 

within the Wellington Ecological District. 

6.2 Historically, vegetation3 on southern coast of Te Motu Kairangi/Miramar 

Peninsula would have comprised coastal broadleaf/podocarp forest dominated by 

kohekohe and māhoe, with emergent rīmū  and northern rātā  in gullies and less 

exposed sections of hills, with grey scrub dominated by Coprosma propinqua and 

tauhinu with Muehlenbeckia astonii, matagouri, Carmichaelia australis covered in 

abundant climbers (Muehlenbeckia complexa and M. australis, kōkihi, and New 

Zealand bindweed) on ridges and in steep areas. On the coast there would have 

been shrubland including wharariki, makaka, Coprosma propinqua, tauhinu, sand 

coprosma, Pimelea sp., taupata, shore spurge and tussocks in drier, rocky areas, 

with intermittent sedgeland and rushland including wīwī, Ficinia nodosa, and 

kapungawha and turf including maakoako, remuremu, sea holly, arrowgrass, 

Chenopodium triandrum and beaded samphire on edges of rockpools. Some 

duneland likely would have existed on the eastern and western sides of Moa 

Point in more protected areas, with the dune vegetation including Spinifex 

 
 
3 See Appendix B for the scientific names of plant and animal species mentioned in text. 
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sericeus, sand sedge, pīngao, and wharariki. On the most exposed areas, such 

as seaside banks and rocky outcrops, sparse vegetation would have included 

Senecio lautus and S. sterquilinus, iceplant, Apium prostratum, and beaded 

samphire. 

6.3 Extensive farming in the region, both historical and present, has removed much 

of the indigenous forest, and urban encroachment is continuing. Podocarp trees 

have largely been logged out of many remaining remnants and gorse and 

Darwin’s barberry are common invasive species (McEwen 1987). 

6.4 Te Motu Kairangi/Miramar Peninsula was an island until the 1400s, when a large 

earthquake uplifted the area.4 While much of the original kohekohe/tawa forest 

has been cleared, remnants of the original vegetation remain in the nearby 

Rangitatau Reserve (Huang 2021), and regeneration of short coastal māhoe 

forest is occurring, alongside coastal scrub (Herbert 2020). 

6.5 The proposed Moa Point SMF site is part of a rocky peninsula that was quarried 

(between 1938 and the 1950s) and cleared of vegetation to accommodate the 

Wellington International Airport (Huang 2022). 

6.6 Six terrestrial vegetation communities/habitat types were identified at the Moa 

Point SMF site.  These included: gorse-pōhuehue-mingimingi shrubland, planted 

indigenous and exotic treeland, gorse/kikuyu-pōhuehue grassland, buffalo grass 

grassland, and karo/wharariki-taupata-cape ivy shrubland. 

6.7 Mammalian pest control is being carried out throughout the Miramar Peninsula, 

which includes predator trapping for rats, hedgehogs, and mustelids (Herbert 

2020). Possums are thought to have been eradicated in 2006 (Herbert 2020), and 

rat numbers are now extremely low (Predator Free Wellington 2021). 

7 Lizard desktop assessment 

7.1 The known lizard fauna of the Wellington Ecological District includes ngāhere 

gecko (‘At Risk – Declining’), barking gecko ( ‘At Risk – Declining’; ‘Threatened – 

Regionally Vulnerable’), Raukawa gecko (‘Not Threatened’), copper skink (‘At 

Risk – Declining’; ‘Threatened – Regionally Critical’), northern spotted skink (‘At 

Risk – Relict’; ), ornate skink (‘At Risk – Declining’; ‘At Risk – Regionally 

 
 
4 Best 1923, Pillans & Huber 1992, cited in Herbert 2020. 



 
 
 

 8 

 

Recovering’), northern grass skink (‘Not Threatened’), and glossy brown skink 

(‘At Risk – Declining’) (Bell and Wiles 2015). 

7.2 National and regional threat classification rankings are from Hitchmough et al. 

(2021) and Crisp (2020) respectively. Note the regional threat status (Crisp 2020) 

are shown only when they differ from the National status. 

7.3 I undertook a desktop assessment by reviewing the Project’s footprint on 

Geographic Information System (‘GIS’) databases and maps. In particular, lizard 

records were mapped from the Department of Conservation’s BioWeb 

Herpetofauna database (updated 01 May 2022) and iNaturalist (updated 4 July 

2020) and reviewed for prior records within and near to the site.  

7.4 These searches revealed no prior herpetofauna records within the site 

boundaries5. However, numerous lizard records are known from within a two-

kilometre radius of the site. The desktop assessment indicates that up to three 

lizard species are present or potentially present in the affected habitat types. The 

likelihood for each species being present varies. 

7.5 Raukawa gecko, copper skink, and northern grass skink are widespread 

throughout the Wellington Ecological District, and especially at Moa Point. 

Barking gecko are sparsely recorded in the Wellington Ecological District, 

including Te Motu Kairangi/Miramar Peninsula. No ngāhere geckos, ornate skinks 

or glossy brown skinks have ever been found on Te Motu Kairangi/Miramar 

Peninsula, despite numerous lizard surveys in the area. 

7.6 The northern spotted skink would have been historically recorded on Te Motu 

Kairangi/Miramar Peninsula but has been largely extirpated locally from the 

mainland. 

7.7 When assessing the potential presence of lizards using existing records and 

databases, it is important to remember that these records do not capture the true 

extent of lizard distribution, nor do they fully indicate which species may be 

present or absent at any site, given existing habitat values.  

 
 
5 Records in the Department of Conservation’s BioWeb and iNaturalist databases are heavily reliant on lizard sightings being reported, 
and lizard sightings by the wider public are often not reported. 
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8 Lizard surveys 

Lizard survey methods 

8.1 The primary lizard survey was undertaken by myself and experienced colleagues 

for three days over 7-10 March 2022 during ideal conditions, when the weather 

was warm and dry (19-25°C, average 21.5°C, no rain). Gee’s minnow live 

capture traps (funnel traps)6, non-destructive visual encounter searches (day 

searches7,) and spotlighting were used to capture and record lizards.  

8.2 Twenty Gee’s minnow traps were used and each trap was moved daily so every 

trap location was sampled for a 24-hour period for a total of 60 trap nights across 

60 unique trap locations). 

8.3 The survey area was day-searched (a total of 5.5 person hours) by looking for 

active lizards, looking into crevices and turning over cover objects within the 

survey area for lizards.  

8.4 Spotlighting, using LED Lenser torches, was used to search for arboreal geckos 

(both diurnal and nocturnal species). Spotlighting was undertaken at dark (2100 

to 0100) and involved searching foliage, large trunks and branches and forest 

edges for lizards in the planted indigenous and exotic treeland. At night, cover 

objects such as metal roofing, logs on the ground and pampas grass fronds were 

also searched for lizards. Spotlighting was carried out on 9 March 2022 and 4 

July 2022 by two experienced herpetologists (total of eight person hours) 

between 2100 and 0100 hours. The spotlighting described above was carried out 

during warm, dry, and calm evenings.   

8.5 A follow up survey targeted specifically for barking gecko (Naultinus punctatus) 

was undertaken using both day searching and spotlighting methods. The survey 

for N. punctatus on 4 July 2022 was undertaken in weather conditions somewhat 

suitable for the species, with warm sunlit conditions falling on the shrubs that 

might contain these geckos during day searching, and calm, dry night conditions 

during spotlighting. Two-and-half person hours day searching and four person 

hours spotlighting was undertaken specifically for these geckos. 

 
 
6 Gee’s minnow traps are metal wire-mesh cylinders with a small opening on both ends. Lizards enter the trap and cannot find their way 
back out. These traps were placed out across the site and checked every 24 hours. Traps were set out in vegetation and habitat types 
known to support lizard populations. 
7 Day searching methodology was as follows: the site was visually scanned for active lizards; crevices were inspected, and cover objects 
lifted to look for concealed lizards. Cover objects included logs, stumps, plastic sheeting, the base of harakeke, wharariki, and pampas 
grass including fronds, loose rocks, and corrugated iron roofing.  
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8.6 Winter can be a good time for Naultinus surveys in coastal, low altitude sites (<50 

kilometres from the coast and <400 metres in elevation), when appropriate sunny 

weather is targeted (<10°C). In these situations, Naultinus geckos often bask on 

forest edges or low to the ground where they are more detectable.8 

Lizard survey results 

 

8.7 Two lizard species were detected over the course of the three days of the initial 

lizard survey: northern grass skink and Raukawa gecko. 

8.8 Sixty northern grass skinks were recorded, in Gee’s minnow traps, across the 

survey area. Although some of the northern grass skink may have been 

recaptures, our results indicate a particularly dense skink population is present. It 

is important to note this is a representative sample of animals, and the true 

abundance will be higher.  

8.9 A combination of ideal habitats for northern grass skinks (unmanaged rank exotic 

grassland, including buffalo grass and kikuyu grass), sunny aspect, and the very 

low number of mammalian predators at Moa Point all contribute to the presence 

of a high number of skinks. 

8.10 Two Raukawa gecko were also found in the same funnel trap unit. The trap 

where Raukawa geckos were captured had been placed next to a rocky wall 

where the hill had been modified for waste water pipes. The Raukawa gecko 

population found on site will be a minimum number (compared to the number 

likely to actually be present) given they were found near rocky outcrops close to 

inaccessible areas for survey due to the steep slopes. These inaccessible areas 

provide suitable habitat for Raukawa gecko. 

8.11 The follow up survey for Naultinus punctatus did not detect any geckos, nor 

suitable habitat for the species was present. 

8.12 No other lizard species were detected during the survey. If other species are 

present, copper skink (‘At Risk – Declining’; ‘Regionally Critical’) is the most 

likely.  

8.13 Lizard management planning should consider the potential presence of other 

lizard species, and implement appropriate management measures should these 

 
 
8 See Appendix I to the AEE at Appendix 4 for examples of species and sites where Naultinus geckos have been detected.  
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be discovered. Consideration for these species has been included in the draft 

LMP.   

Vegetation and habitat survey  

8.14 Six terrestrial vegetation communities/habitat types were identified at the site. 

Two of these habitats that are now known to support lizard populations are gorse-

pōhuehue-mingimingi shrubland, and gorse/kikuyu-pōhuehue grassland. 

8.15 Northern grass skink is likely present in some abundance in most identified 

vegetation/habitats.  

8.16 Raukawa gecko are likely to be present in some, but not all, communities. The 

geckos are currently recorded in gorse-pōhuehue-mingimingi shrubland, but may 

also be present elsewhere.  

Key findings from the surveys 

8.17 In summary, two species of lizards (northern grass skink and Raukawa gecko) 

are present throughout the entire site (both accessible and inaccessible), and are 

therefore likely to be present in moderate numbers on construction work sites. 

Copper skinks may be present too, but these skinks have not yet been recorded. 

8.18 As well as the two vegetation types (Gorse-pōhuehue-mingimingi shrubland and 

Gorse/kikuyu-pōhuehue grassland), both lizard species will utilise greywacke rock 

habitat throughout the Moa Point SMF site. Rock habitat types utilised include 

both natural (loose rock, outcrops, bluffs) and man-made rock rubble (e.g., 

boulders). The rock habitat is more a critical element for the persistence of 

Raukawa gecko than the skinks. Raukawa geckos likely have a smaller home 

range and aggregate within fixed retreat sites within this home range. Northern 

grass skink are more mobile and adaptable to a wide range of habitat types. 

9 Effects on lizards 

Ecological values 

9.1 The Environment Institute of Australia and New Zealand (‘EIANZ’) guidelines for 

undertaking ecological value and assessments of ecological effects in New 

Zealand (Roper-Lindsay et al. 2018) were followed in preparing the Lizard and 

Threatened Plant survey (Appendix I to the AEE).  
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9.2 Raukawa gecko and northern grass skink, two ‘Not Threatened’ lizard species, 

are confirmed as present on or adjacent to the Moa Point SMF. These species 

will be adversely affected by habitat clearance and earthworks.  

9.3 EIANZ ranks the ‘ecological value’ of species using a ‘rarity’ criterion (using New 

Zealand Threat Classification Lists) (Roper-Lindsay et al. 2018). Northern grass 

skink or Raukawa geckos, as ‘Not Threatened’ species would normally be 

considered of ‘Low’ ecological value. However, a species’ rarity does not reflect 

the ‘ecological value’ (nor does it consider other values, such as spiritual or 

legal). Ecological value reflects the relative importance of a species’ role or 

contribution in ecosystem function. Lizards play a multitude of roles in the 

ecosystem, as predator, prey, pollinator and seed disperser.  

9.4 Therefore, because of the significant ecological value that these two species 

provide to the Moa Point ecosystem, I have undertaken professional judgement in 

assessing the ecological values of Raukawa gecko and northern grass skink as 

‘Moderate’. 

9.5 Further, in addition to ecological value of the species, all indigenous lizard 

species in New Zealand have been afforded absolute legal protection from 

hunting, killing, taking or disturbing in any manner by law under the Wildlife Act 

1953 and its subsequent amendments. 

9.6 No lizard species listed as ‘Threatened’ or ‘At Risk’ have been identified as 

present or potentially present at the site. It is possible that some ‘At Risk’ species 

may be present in low numbers, in areas in inaccessible to the survey. The most 

likely undetected species are barking gecko (‘At Risk – Declining’) or copper 

skink (‘At Risk – Declining’).   

9.7 The loss of vegetation potentially caused by the development activities is 

approximately c.0.33 hectares (3,300 m2).  

9.8 In my view, the ecological values of the indigenous and exotic habitat types at the 

Project site are ‘Moderate’ or ‘Low’.   

Effects on lizards 

9.9 Potential adverse effects of the proposed works of the site on indigenous lizards 

can be summarised as: 
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a Disturbance, injuries and/or deaths of lizards during vegetation clearance 

and associated earthworks, particularly removal of northern section of the 

embankment,9 slope stabilisation and colluvial rubble clearance. 

b Temporary displacement and social disturbance of lizards and their 

populations. 

c Permanent loss and modification of lizard habitat. 

d Increased predation risk to lizards by introduced predators due to increased 

movements/ displacement (however this effect is low due to effective 

mammalian pest control throughout Te Motu Kairangi/Miramar Peninsula). 

e Disturbance during construction including dust/vibration and noise. 

9.10 Most of the adverse impacts on Raukawa gecko and northern grass skink will 

arise from the clearance of potential lizard habitat through vegetation clearance 

and earthworks. 

9.11 Specifically, identified direct impacts through vegetation/habitat clearance will 

arise due to the near complete removal of the northern embankment, and slope 

cutting and stabilisation of the steepest section of the site.  

9.12 Northern grass skinks are present in grassland and shrubland including the rocky 

slope and colluvial rubble at the base of the slope and Raukawa geckos in gorse-

pōhuehue-mingimingi shrubland on the rocky sites on the slope, including the 

colluvial rubble. No impact on lizards is expected through building removal or 

pipeline realignment. 

9.13 The magnitude and level of effects on both Raukawa gecko and northern grass 

skink are both ranked ‘Moderate’ without avoidance or mitigation.10  

9.14 The greatest effect on lizards is due to the loss or alteration to key 

elements/features of baseline habitat condition, such that post-development 

character will be partially changed and would result in loss of a moderate 

proportion of the known population present on site.  

9.15 Because Raukawa gecko and northern grass skink are both very abundant and 

widespread throughout the lower North Island and upper South Island, the 

potential losses represent much less than <1% of the population for each 

 
 
9 Described in the AEE, page 27. 
10 Using the EIANZ guidelines (Roper-Lindsay et al. 2018). 
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species. As mentioned above, copper skinks were not detected in the survey but 

any potential loss would be similar. 

9.16 Risks can be minimised by avoiding, remedying, mitigating, or compensating for 

the identified adverse effects through the preparation and implementation of a 

Lizard Management Plan (‘LMP’) for the Project prior to commencement of 

vegetation clearance and construction works. The LMP is referred to in the SMF 

conditions,11 and will be reflected in the Landscape and Vegetation Management 

Plan (‘LVMP’), but was prepared to address and manage adverse effects of the 

Project on lizards. 

9.17 A LMP should comprise a comprehensive plan that clearly avoids, mitigates 

(minimises), offsets or compensates for the losses of lizard populations and their 

habitats. Wildlife management actions could include avoidance, and/or relocation 

of lizards and site management (habitat enhancement, pest management, 

monitoring) at specific sites. The implementation of activities in the LMP, once 

final, is likely to lead to a ‘Low’ or ‘Very Low’ level of effects on lizards (as 

compared with ‘Moderate’ effects without these measures). The table (Table 1) 

below provides a summary of effects both with and without mitigation. 

 
 
11 McGimpsey EIC, Appendix A, conditions 21.2 and 27.1. 

Potential 
Effects 

Ecological 
Feature 
Affected 

Ecological 
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Timescale 
of Effect 
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of Effect 
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and harm to 
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lizards; habitat 
loss; 

displacement; 
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management 

planning 
involving 

salvage, habitat 
enhancement, 

release, 
monitoring, 
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Low 

Disturbance 
and harm to 
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lizards; 

Northern 
grass skink 

Moderate Permanent Moderate Moderate 

Lizard 
management 

planning 
involving 

salvage, habitat 
enhancement, 

release, 
monitoring, 

compensation 

Low 
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Table 1: Summary of effects 

10 Wildlife Permit  

10.1 All indigenous lizards are absolutely protected under the Wildlife Act 1953.13 It is 

an offence to disturb or destroy protected wildlife without a Wildlife Act 

Authorisation (‘Wildlife Permit’) from the Department of Conservation (‘DOC’). A 

permit must be obtained from DOC before any protected wildlife (and/or their 

habitats) can be disturbed, handled, translocated or killed (in addition to and 

separate from any associated requirements under the RMA). 

10.2 As two legally protected species of lizard (northern grass skink, Raukawa gecko), 

have been confirmed as present, and a degree of adverse effects are 

unavoidable, an application for a wildlife permit along with a supporting Lizard 

Management Plan (‘LMP’) is required and has been made.  

10.3 A LMP needs to be prepared and implemented by a qualified and permitted 

ecologist/ herpetologist, to ensure the appropriate wildlife management actions 

are implemented (DOC 2019).  

10.4 Accordingly, I prepared a draft LMP for the Moa Point SMF project (Appendix A 

to my evidence). This draft LMP has been submitted to the Department of 

Conservation and iwi for their consideration as part of the Wildlife Act Authority 

(Wildlife Permit) process. 

10.5 Together with the LMP, a Wildlife Permit allows for the impacts on lizards and the 

management of effects. The sections below describe the proposed lizard 

management measures within the draft LMP. 

11 Lizard Management Plan and proposed mitigation 

11.1 The draft LMP provides a lizard management programme comprising mitigation 

activities involving salvage, relocation and habitat creation and enhancement, 

 
 
12 This species has not been detected at the Project site so far. 
13 Wildlife Act 1953, section 3. 
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and a compensation component. These activities have been determined as 

comprising the best approach to addressing the adverse effects of the 

development of the Moa Point SMF Project on lizards. 

11.2 A combination of approaches has been proposed to reduce the adverse impacts 

on lizards. These are as follows (and are covered below):  

a Avoidance measures where practicable.  

b Mitigation measures (lizard salvage and relocation, release site habitat 

enhancement, and monitoring).  

c Compensation measures (providing financial support for a relevant lizard 

conservation or research project in Wellington City). 

11.3 Sections 12, 13 and 14 of the draft LMP describe the proposed avoidance, 

mitigation and compensation measures for lizard management. 

11.4 The lizard management provisions are not finalised, as they are currently being 

determined by the Department of Conservation and iwi through the Wildlife Act 

Authorisation process. 

11.5 Condition 27.1 of the proposed conditions would require WCC to send a copy of 

the LMP and Wildlife permit to WWC’s Compliance Monitoring Officer.14 The LMP 

is prepared for the purposes of the Wildlife Permit and need only be provided by 

WCC 10 days prior to the commencement of works. 

11.6 There is also a condition which requires WCC to prepare a Landscape and 

Vegetation Management Plan (‘LVMP’).15 The LVMP would require native 

plantings, pest plant control, pest animal (herbivore control), site rehabilitation 

and enhancement, and contingency plans in the event of failure.  

11.7 The final management requirements will be confirmed through the issuance of 

Schedule 3 Special Conditions of the Wildlife Act Authorisation (Wildlife Permit) 

issued for the Moa Point SMF project. 

Avoidance 

11.8 Avoidance significantly reduces the risk of injury or mortality to lizards as well as 

significant habitat losses. Earlier planned works involved the creation of a 

 
 
14 McGimpsey EIC, Appendix A, condition 27.1 
15 McGimpsey EIC, Appendix A, condition 21.2. 
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footpath or truck passing lanes to the north of the site. At this stage, the footpath 

and lanes are now no longer being proposed. There is no impact to lizards 

expected due to building removal or pipeline realignment.  

11.9 Avoidance of effects have been considered in the following ways: 

a Northern embankment removal. Avoidance of the northern embankment is 

not possible; 

b Slope cutting, and stabilisation. Avoidance will be difficult in the context of 

the slope cutting and stabilisation required for the steepest sections of the 

site. In this case, minimising the extent of stabilisation will be required 

instead. Significant vegetation and rock habitat features will be avoided 

where possible; 

c Spoil management. The need to avoid sensitive sites when placing 

excavated spoil (soil and rock) has been identified. The site is adjacent to 

potentially important wildlife habitats. Spoil will be re-distributed or relocated 

to low impact areas (such as cleanfill), or in the case of rock, used to create 

new lizard habitat; rather than onto existing rock land or existing vegetation 

(including rank exotic grassland). Spoil disposal sites will be clearly 

identified, marked and mapped by the Project Engineer acting on the advice 

of an experienced ecologist. This will avoid the impact of spoil dumping on 

lizard populations. 

11.10 These actions above will help to avoid or minimise adverse impacts on lizards by 

reducing the loss of habitat, allowing partial protection of resident lizard 

populations. 

11.11 Despite avoidance measures for key lizard habitat, overlap between the Project’s 

earthwork requirements and lizard habitats are unavoidable. There are 

constraints in the ability to completely avoid potential lizard sites due to bulk 

earthworks removing the northern section of the embankment and the need to 

stabilise the steepest sections of the slope.  

11.12 Where avoidance of adverse effects on lizards is not possible, actions should be 

undertaken to minimise the extent of the effects. This will be achieved through a 

combination of mitigation and compensation measures. 
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Mitigation 

11.13 A salvage programme will be implemented to search for and relocate lizards 

away from the project footprint.  

11.14 Salvaged lizards will be released elsewhere into the Wellington City Council’s 

Tukanae Street Reserve or Rangitautau Reserve (see draft LMP in Appendix A), 

both of which will receive additional habitat enhancement and pest management 

work.  

11.15 In addition, slope stabilisation work at the Moa Point SMF will involve habitat 

creation for future colonisation by lizards. 

11.16 The subsections below describe these proposed mitigation activities. 

Salvage 

11.17 The salvage programme is described below. 

a Systematic day-searching. A minimum of 20 ecologist person hours will be 

spent searching for lizards, using standard day-searching methods as 

described in the Department of Conservation Inventory and Monitoring 

Toolbox, and including destructive hand-searching of terrestrial habitat 

(particularly rock, shrubland, and grassland). Systematic day searching will 

be supported by live capture trapping with funnel traps and Onduline 

Artificial Cover Object (ACOs), and spotlighting. 

b Spotlighting. Spotlighting for Raukawa gecko will be undertaken by two 

ecologists for 20 person hours using standard night spotlighting methods, as 

described in the Department of Conservation Inventory and Monitoring 

Toolbox. A pre-clearance habitat assessment will be undertaken by a 

herpetologist to identify specific sites known to be of high value lizard habitat 

(such as creviced rock faces). If these habitat types are present, spotlighting 

effort will be concentrated at these sites. Spotlighting can only be 

undertaken in good weather conditions (i.e., calm, fine and warm nights 

>12°C with little or no rain). If a Raukawa gecko is sighted, safe capture will 

be attempted using hand capture or poles if on vertical rock (lizards are not 

harmed when using this technique).  

c Live capture trapping. Live capture funnel traps will be used to capture 

lizards across the accessible extent of the project footprint, prior to 

commencement site works using standard methods as described in the 
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Department of Conservation Inventory and Monitoring Toolbox. Sixty (60) 

funnel traps during the primary 10-day salvage period (600 trap days) to 

capture and relocate lizards from the project footprint. These traps will be 

used at sites containing rank grassland or complex ground cover habitat, 

including sites where lizards have been confirmed as being present. Traps 

will be operated during periods of warm, dry, settled weather conditions, but 

daily weather may be variable. Traps are checked daily (within a 24-hour 

period).  

d Onduline artificial cover objects (ACOs). Onduline ACOs (Lettink and 

Cree 2007) will be utilised across the accessible extent of the project 

footprint. These ACOs will be micro-sited in high quality lizard habitat and 

set up at least three months before the first check. Ten periodical checks 

(e.g. thrice-weekly) of forty ACO units will be undertaken between October 

and May. Where possible, these ACOs will be set out at a minimum spacing 

of five metres within contiguous habitat types. Where possible, checks 

should be undertaken in cool-warm (i.e., not hot) weather conditions. After 

ten checks, the particular site will be cleared immediately.  

e Supervision of habitat removal. Habitat reduction measures will be 

utilised, which are intended to reduce habitat availability within the zone of 

impact, encouraging lizards to vacate the site. This also prevents 

immigration by neighbouring lizards. Habitat reduction actions will be as 

follows: 

i Any manually removable rock within the Project footprint will be moved 

elsewhere on the property, and to the release sites, to enhance on-site 

lizard habitat. Lizards captured as a result of habitat removal will also 

be relocated into the release site along with some rock as part of the 

habitat enhancement effort. This will enhance the habitat at the release 

site for lizards found during the salvage, and provide new habitat for 

resident lizards. 

ii Manual raking/hand removal and mechanical clearance of shrubs will 

be undertaken. 

iii Where rank exotic grassland occurs within the project footprint, a scrub 

bar may be used to cut back the rank grass.  

iv An authorised herpetologist will be present during this work to capture 

and relocate lizards. 
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12 Lizard capture and handling methods 

12.1 Any lizards seen will be captured by hand and will be handled by skilled field staff 

trained by the lead herpetologist following best practice protocols. Salvaged 

lizards will be held in cloth bags within containers out of any sun or heat, i.e., kept 

in the shade, during salvage operations until release. After data collection 

(capture method, species and individual identity, sex/life stage, morphometrics, 

capture location, habitat), captured lizards will be released as soon as practicable 

into the release site (within eight hours). The release location will be recorded. 

12.2 A protocol has been developed for injured animals, and another for incidental 

discoveries in situations where lizards were unexpectedly found. 

13 Release site 

13.1 Lizards caught during pre-clearance and during the clearance of vegetation will 

be released into a pre-selected, approved areas that are suitable due to legally 

protected reserve status of sufficient size, habitat complexity and biophysical 

characteristics (i.e. receiving appropriate sunlight and humidity) required to 

provide all the life history needs of relocated lizards. The release sites are also 

requires to be ecologically, climatically, and genetically appropriate. 

13.2 Wellington City Council’s Tukanae Street Reserve and Eastern 

Walkway/Rangitatau Reserve (Figure 3 in draft LMP in Appendix A) have been 

identified as suitable lizard relocation sites.  

13.3 Release will involve a low-density strategy, with single animals released into 

grassland or grass verges every 25 metres along existing tracks in these 

reserves (Tracks 1 and 2 in Figure 3).  

13.4 A low-density release strategy reduces the impact of an influx of released lizards 

on resident lizard populations. This strategy supplements resident populations 

with additional individuals, without exceeding the carrying capacity of the release 

sites.  

13.5 Animals will be ‘hard-released’ into natural refugia (rocks) and artificial refugia 

(hollow bamboo tubes) within habitat types considered by expert herpetologists 

as suitable for the species, i.e., similar to habitat types that they were originally 

captured. Natural and artificial cover objects/refugia as well as inputs from 

vegetation (such as foliage, nectar and fruits, and attracting invertebrates) are 

important for providing shelter and food resources to lizards. 
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13.6 If lizards are placed into habitats where resident lizards are currently present, or 

are relocated into habitat without adequate refuges, individuals may become 

displaced and are then vulnerable to predation.  

13.7 To increase habitat complexity and carrying capacity, enhancement of habitat will 

need to be undertaken within the release site.  

13.8 Habitat enhancement for lizards will be as follows: 

a 3:1 ratio of cover objects to individual lizards by addition of both natural and 

artificial retreats (up to 500 units). Liftable, movable rock (up to 30 cm x 30 

cm x 10 cm) will be sourced either from early SMF works, including 

excavated or blasted rock; or as gabion rock cobbles from local stone 

suppliers. Ideally rock can be placed at least one month prior to lizard 

release. Rock piles are to be formed on flat rock slabs, with numerous entry 

points, with interstices clear of loose soil. Hollow bamboo tubes (200 mm 

long × 15-20 mm diameter) will be placed throughout release sites in rank 

grassland.  

b 3:1 ratio of new plantings to individual lizards of Muehlenbeckia complexa, 

Coprosma propinqua, and Discaria toumatou (up to 600 plants). All 

indigenous plants will be ecosourced. 

13.9 The objective of the combined (a) salvage and relocation to Tukanae Street and 

Rangitatau Reserves (mitigation) and (b) habitat enhancement (as remediation 

for 0.33 hectares of habitat lost) approach is to increase the survival of lizards 

affected by the project, and to increase lizard habitat quality at the release sites.  

14 Release site pest animal control  

14.1 Pest animal control is a common management requirement when releasing 

lizards into new sites. This is usually to ensure the survival and establishment of 

lizards in their new location, post-release. This is because the influx of any new 

lizards into a habitat with resident lizards potentially exposes the new lizards to 

heightened risk of predation.  

14.2 However, due to the release location being within Predator Free Wellington’s 

(‘PFW’) Te Motu Kairangi/ Miramar Peninsula operations area, only limited pest 

animal control will be required for the release. This is because PFW currently 

operate bait stations containing brodifacoum in a 50 x 50 metre grid (number of 

units unknown) and BT200 traps (8,200+ traps) in a 100 x 100 metre grid across 

the 8,000 hectare peninsula. These traps target rats (Rattus rattus, R. 
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norvegicus), stoats (Mustela erminea) and weasels (M. nivalis), with the objective 

being eradication of these three pest animals from the entire Te Motu Kairangi/ 

Miramar Peninsula. Since 2017, >60,000 pests have been killed in predator traps, 

along with an unknown additional number poisoned. 

14.3 Brushtail possum (Trichosurus vulpecula), mustelid and Norway rat populations 

are now considered by PFW as completely eradicated from the peninsula. Ship 

rats are currently at very low densities on the Miramar Peninsula and PFW 

publicly state that the rodent species is close to complete eradication.  

14.4 House mouse (Mus musculus) are not a targeted pest species in PFW 

operations, although bykill may be achieved through toxins administered from bait 

stations. Mice remain abundant, and therefore pest management at the Tukanae 

Street and Rangitatau Reserves for the lizards will target mice and any residual 

ship rats. 

14.5 Pest animal control will be undertaken for five years period, including 3 months 

prior to commencement of the lizard salvage programme. Note that although the 

draft LMP (Appendix A) states that this period would be 15 months, WCC has 

now agreed to increase the time period to at least five years after recent 

consultation with the Department of Conservation. 

14.6 This is proposed to be achieved through the addition of extra Philproof bait 

stations in both the Tukanae Street and Rangitatau Reserves targeting rodents 

spaced every 25 metres (80 units) along existing tracks (Tracks 1 and 2 in Figure 

3 in draft LMP in Appendix A) within the Reserves. Double Tap toxin 

(Diphacinone/ Cholecalciferol) will be used. These bait stations will be checked 

frequently for five years. 

14.7 Concurrent pest animal monitoring, using best practice tracking tunnel methods 

for rodents will be used. Records of pest animal operations will follow industry 

best practice, and be reported to the Department of Conservation by 1 July each 

year. 

15 Habitat creation at the SMF 

15.1 At the Moa Point SMF project site, slope stabilisation work is required on a 

greywacke rock landform located above the future SMF buildings (where the AGS 

Automotive buildings currently are; Figure 2 in draft LMP in Appendix A). Slope 

work will require shoring up and stabilising the slope and clearing rock aggregate 

at the base.  
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15.2 At this stage, the exact dimensions of the proposed slope stabilisation are not yet 

known, however, the wall may approximate 10 metres wide × 5 metres high.  

15.3 Shotcrete is one solution being proposed by the Project’s geotechnical engineers 

for stabilising the slope. The shotcrete wall will be created after the earthworks 

undertaken to clear the slope.  

15.4 As part of addressing the 0.33 hectares of habitat lost to Raukawa geckos 

through the Project, new high-quality gecko habitat will be created at the Moa 

Point SMF site through developing a shotcrete wall designed optimally for use by 

lizards. 

15.5 The slope is oriented north-west, receives high solar radiation and is partially 

sheltered from strong southerlies. This provides suitable climatic conditions for 

lizard populations, provided that suitable habitat is present. It is within contiguous 

lizard habitat with both Raukawa geckos and northern grass skinks recorded 

locally, and it is likely that suitable new habitat will be colonised.  

15.6 New Zealand lizards are commonly recorded occupying natural crevices and 

man-made habitats, such as stacked firewood or boulders, artificial cover objects 

such as Onduline ACOs, corrugated iron, plywood lizard houses, bird boxes, or 

closed-cell foam covers attached to trees, and even within spaces in buildings 

and in letterboxes. This indicates that lizards (both geckos and skinks) readily 

adapt to novel habitat environments, provided there is sufficient cover from 

predators.  

15.7 Creation of new lizard habitat on the stabilised wall can be achieved in three 

ways:  

a Creation of deep artificial crevices (150 mm deep × 600 mm wide × 15-20 

mm high) installed on the shotcrete rock wall, using Styrofoam moulds 

during the application of shotcrete; 

b installing cladding with gecko-sized spaces across the wall; or,  

c through concrete habitat created through 3D printing bolted to the wall. The 

latter method has proven successful for marine and shoreline environments. 

15.8 These options have potential to provide structurally complex designs that can be 

installed on rock walls.  
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15.9 In addition to artificial crevices/refuges, indigenous vines and scrambling plants, 

particularly Muehlenbeckia complexa, Parsonsia heterophylla, Clematis forsteri 

and Tetragonia tetragonoides will be established. All plant species provide 

structural habitat complexity. Flowers from M. complexa, P. heterophylla and C. 

forsteri will attract insects, and provide nectar. Invertebrates seeking flowers or 

feeding on vegetation will also attract predatory invertebrates, such as spiders, 

which are also lizard prey. The vines will have soil pockets created in the 

shotcrete, and climb up wire supports suspended from the top of the wall. Two 

indigenous grass species, Poa cita and pātītī, may be established on created 

shotcrete rock ledges through hydroseeding or planting.  

15.10 The Project will test the effectiveness of the chosen vertical ecosystem 

infrastructure for lizards, where the installation/ construction process is described 

(creation of artificial crevices, anchoring of plants), and plant 

survival/establishment and lizard uptake/occupancy of the new habitat is 

monitored over a 5 year period. 

16 Monitoring  

16.1 To determine whether the lizard relocation is successful, a post-release 

monitoring programme is often required as a condition of Wildlife Act Authorities. 

However, the feasibility of monitoring of lizards at post-release sites will depend 

on the number of lizards found during the salvage programme, the nature of the 

release, and the purpose of the post-release monitoring programme.  

16.2 At present, there is little known about the use of habitat enhancement by 

salvaged lizards, although this is often used as a mitigation tool. A monitoring 

programme that investigates (a) uptake of these newly created habitats by lizards 

both at the Tukanae Street and Rangitatau Reserves and the SMF slope, thus 

helping determine the value of these enhancements on site, and (b) the 

continued presence of lizards at the release site, is of value for outcome 

reporting.  

16.3 A simple periodic monitoring survey will be undertaken to determine whether 

Raukawa geckos and/or northern grass skink are utilising newly created or 

enhanced habitat.   

16.4 The objective of this lizard population monitoring is to record colonisation of newly 

created habitats through the first two of the four-stage success criteria (habitat 

use, reproduction evident, population benefit, self-sustaining population; Herbert 

(2020), using a Before-After-Control-Impact study.  
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16.5 The monitoring methodology to be utilised will involve re-visiting enhanced habitat 

sites (up to a maximum of 60 sites) several times during suitable weather 

conditions, and surveying for lizards. These monitoring programmes will involve 

the use of proportional occupancy type of analyses (i.e., indices or modelled 

occupancy).  

16.6 During monitoring, every captured or accessible lizard will be photographed for 

later identification. Lizards will also be measured (snout-vent length, tail length, 

tail base width), weighed, and sexed each time they are captured. Such 

monitoring will be undertaken once a year for five consecutive years. A 

monitoring report will be prepared for each of the five years, due 30 June each 

year. This report should assess the value of habitat enhancement for lizards. 

17 Compensation 

17.1 Even with a mitigation programme as described here, a ‘low’ level of residual 

effects are likely to remain. This is because not all lizards present will be rescued 

and relocated and therefore will be injured or killed, and release into reserves 

does not necessarily infer survival and establishment, post-release. 

17.2 Due to the residual effects, the Project will make a financial compensation 

payment of $15,000.00 excluding GST to Victoria University of Wellington. This 

funding is to go to a future Masters research project on an applied scientific 

research project on lizards in Wellington City.  

18 Contingency 

18.1 In the event that monitoring the habitat creation at the Moa Point SMF fails (e.g. 

either planting failure, or non-colonisation by lizards within a five year period), this 

failure will be remediated through additional habitat creation work at the site until 

the Project Lizard Ecologist is satisfied that, through monitoring, a lizard 

population has subsequently colonised the site.  

18.2 Wellington City Council will also share all data with the Department of 

Conservation.  

18.3 This will ensure that all stakeholders are able to learn from the Project, whether it 

has been a success or a failure, and to ensure that the knowledge acquired as a 

result of the effort is able to be applied elsewhere.  
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19 Reporting 

19.1 Annual reports will be submitted to the Department of Conservation for five 

consecutive years, These will include one salvage and release report, five lizard 

population/habitat enhancement reports, a scientific paper and other reporting 

requirements. 

20 Response to submissions 

20.1 Submission received from the Guardians of the Bays (‘GOTB’):  

“The Guardians of the Bays support measures to undertake a Lizard 

Management Plan as the existing lizard populations which have 

increased due to the predator free activities of Predator Free Miramar 

and Wellington. There needs to be further work in the conditions to 

support the Predator Free aspects of the development throughout 

construction and management.” 

20.2 GOTB acknowledge the presence of lizards on the site and how such populations 

have increased locally because of the predator management operations of 

Predator Free Miramar. GOTB requested that conditions are incorporated which 

support the activities of Predator Free Miramar.  

20.3 The draft LMP proposes a strategy for the relocation of lizards salvaged from the 

site. The intention is to release lizards into sites located on WCC reserve land 

which already benefits from ongoing predator management measures.  The draft 

LMP acknowledges however that mice remain abundant in the Miramar 

Peninsula and as such, pest management measures are proposed which will 

target mice and any residual ship rats (although ship rats are close to eradication) 

in locations where the lizards are to be released.  Such pest animal control will be 

undertaken for at least 5 years, with such controls implemented at least three 

months prior to the relocation of lizards from the SMF site.  

20.4 The Moa Point SMF predator management programme for lizards is therefore 

considered to be additional effort to, and supports, the activities of Predator Free 

Miramar. 
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21 Response to Section 42A Report 

21.1 The Section 42A Officer concluded that the wildlife permit will address Guardians 

of the Bays’ concerns and that overall ecological adverse effects are 

acceptable.16 I agree. 

21.2 The Section 42A Officer recommends working with Predator Free Wellington in 

the context of the community liaison condition of the Designation.17 I agree with 

the Section 42A Officer that Predator Free Wellington should be engaged with but 

I agree with Mr Paul McGimpsey that this is already addressed by condition 21.2 

which requires engagement with Predator Free Wellington as part of the 

production of the LVMP. 

22 Conclusions 

22.1 A lizard survey undertaken for the Project confirmed the presence of two 

indigenous lizard species at the site: northern grass skink and Raukawa gecko. 

Both these species are classified as ‘Not Threatened’ and have ‘Moderate’ 

ecological value. It is also possible that copper skink is present (‘At Risk – 

Declining’; ‘Regionally Threatened – Critical’; ecological value ‘Very High’).  

22.2 No ‘Threatened’ lizard species have been found to date and these are highly 

unlikely to be present.   

22.3 Lizards will be at significant risk of harm (injury or death) as a result of the 

development of the Project. Impact assessment for the two confirmed lizard 

species without mitigation was described as ‘Moderate’ for magnitude of effect 

and level of effect (and effects on copper skink, if present, would be ‘High’ in 

magnitude and ‘Very High’ in level). However, with the measures in the LMP, 

once finalised, the overall level of effect for all three species (including copper 

skinks, if present) should be reduced to ‘Low’.    

22.4 Due to the presence of legally protected lizards, a Wildlife Act Authority is 

required from the Department of Conservation. A draft LMP has now been 

prepared to secure the authorisation required for the Project.  

 
 
16 Section 42A Report, page 12, section 8.1.4. 
17 McGimpsey EIC, Appendix A, condition 28.1. 
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22.5 The draft LMP prepared for the Project follows the nine key principles for lizard 

mitigation (Department of Conservation 2019, see Appendix C) and addresses 

the lizard management requirements for the Moa Point SMF. 

 

Trent Peter Bell 

18 November 2022 
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1. EXECUTIVE SUMMARY 
 

Wellington City Council is planning to install a sludge minimisation facility (the Moa 

Point Sludge Minimisation Facility) near the Moa Point Wastewater Treatment Plant 

off Stewart Duff Drive, Moa Point.  

 

A survey undertaken by Wildland Consultant herpetologists identified a large 

population of northern grass skink (Oligosoma polychroma, ‘Not Threatened’; 

Hitchmough et al. 2021)) and Raukawa gecko (Woodworthia maculata, ‘Not 

Threatened’) at the site. The ecological value of both species is assessed as ‘Moderate’ 

using the Environment Association of Australasia and New Zealand (EIANZ)’s 

Ecological Impact Assessment (EcIA) guidelines (Roper-Lindsay et al. 2018).  

 

The lizard population is likely to be adversely impacted by the proposed development. 

Effects on lizards are likely to include disturbance, injury, mortality, and habitat loss. 

The magnitude of impact and level of effect on lizards are both considered to be 

‘Moderate’. 

 

To comply with the relevant legislation (Resource Management Act 1991 and Wildlife 

Act 1953), actual and potential effects on lizards will need to be managed appropriately. 

Compliance will be undertaken through the implementation of this Lizard Management 

Plan (LMP) and an application for a Wildlife Act authority. The structure of this LMP 

generally follows guidelines provided by the Department of Conservation (Department 

of Conservation 2019). It is intended to assist in the acquisition of a Wildlife Act 

authority that permits: 

 

• The application of mechanisms that avoid, minimise, or remedy adverse impacts 

(disturbance, injury, or mortality; and habitat loss) on indigenous lizards resulting 

from construction the Moa Point Sludge Minimisation Facility. 

This LMP is intended to address the lizard management requirements for the Moa Point 

Sludge Minimisation Facility, providing management solutions to address adverse 

effects on the known lizard species present on site. This will be achieved through 

mitigation and compensation measures. 
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2. INTRODUCTION 
 

Wellington City Council (WCC) is proposing a new sludge minimisation facility (SMF) 

at Moa Point, Wellington. The proposed SMF site (c.1.12 hectares) is located off 

Stewart Duff Drive, between the existing Moa Point wastewater treatment plant 

(WWTP) to the south and east, Rangitatau Reserve to the east, Miramar Links Golf 

Course to the north, residential development to the south and Wellington International 

Airport to the west (Figure 1, also see map in Appendix 1).   

 

A preliminary ecological investigation of herpetological information included both a 

desktop review of available regional ecological records and herpetological /vegetation 

databases and a site visit (Huang 2021). Although no lizard records were found or 

lizards detected during the site visit, the desktop review found four species of lizard 

were associated with records nearby: barking gecko (Naultinus punctatus; ‘At Risk – 

Declining’), northern spotted skink (Oligosoma kokowai; ‘At Risk – Relict’), Raukawa 

gecko (Woodworthia maculata; ‘Not Threatened’) and northern grass skink (Oligosoma 

polychroma; ‘Not Threatened’)1. Vegetation on the site was described as potential 

habitat for lizards. Given the nearby lizard records and apparently suitable lizard 

habitats on site, a lizard and threatened plant survey was then undertaken to determine 

the presence/absence of these fauna and flora (Wildland Consultants 2022).  

 

The 2022 survey area for lizards and plants was undertaken in the area potentially 

affected by SMF activities – i.e. the maximum extent of bulk earthworks, proposed built 

footprint and potential land disturbance in the form of new pipework connections – plus 

representative adjacent habitat due to access constraints (see Figure 1). This report 

provides the results of the lizard surveys, an assessment of the potential ecological 

effects of the proposed development and a lizard management plan (LMP). 

 

Lizards are present throughout the proposed SMF site. These are the northern grass 

skink and Raukawa gecko, both ‘Not Threatened’ species (Hitchmough et al. 2021). 

The ecological value of these two lizard species is considered ‘Moderate’. It is also 

possible that copper skink is present (‘At Risk – Declining’; ‘Regionally Threatened – 

Critical’). There is potential for these lizard populations to be adversely impacted by 

the construction of the proposed SMF. Effects on lizards are likely to include 

disturbance, injury, mortality, and habitat loss. Impact assessment for the two lizard 

species without mitigation was described as ‘Moderate’ for magnitude of effect and 

level of effect. Due to the presence of legally protected lizards, a Wildlife Act Authority 

is required from the Department of Conservation for these identified effects, and their 

management. This LMP for the project supports the application for a Wildlife Act 

authority that permits: 

 

• The application of mechanisms that avoid or minimise adverse impacts 

(disturbance, injury, or mortality) on indigenous lizards resulting from construction 

and operation of the Moa Point SMF Project. 

 

 

1 Threat classifications from Hitchmough et al. (2021). 
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This LMP is intended to address the lizard management requirements for the Moa Point 

SMF Project, providing management solutions for all ‘At Risk’ and ‘Not Threatened’ 

lizard species present. The structure of this LMP generally follows guidelines provided 

by the Department of Conservation (Department of Conservation 2019). 

 

While none have been found as yet, a requirement for a variation to, or separate, 

LMP/WAA will be triggered only if ‘Threatened’ lizard species, or species new to 

science are discovered, which is highly unlikely. If ‘Threatened’ species are discovered, 

species-specific management requirements can be addressed through a revised LMP, 

along with a permit variation. 

 

 

3. ECOLOGICAL CONTEXT 
 

3.1 Overview 
 

Moa Point is located on the south coast of Te Motu Kairangi/ Miramar Peninsula within 

the Wellington Ecological District. The Ecological District is described by McEwen 

(1987) as being characterised by steep hills and valleys, with frequent high winds and 

gales.  Prevailing winds are from the north and northwest, and annual rainfall is 900-

1,400 millimetres.  

 

Valleys in the District have young alluvial, peaty or stony soils with varying degrees of 

drainage, generally more friable and better structured than hard packed coastal soils.  

Upper slopes are moderately fertile, with loess depths varying across the region, which 

results in variable erosion and weathering regimes.  

 

Vegetation on Southern coastal Te Motu Kairangi/Miramar Peninsula (from Buchanan 

1872) would have comprised coastal broadleaf/podocarp forest dominated by kohekohe 

(Didemocheton spectabilis) and māhoe (Melicytus ramiflorus), with emergent rīmū 

(Dacrydium cupressinum) and northern rātā (Metrosideros robusta) in gullies and less 

exposed sections of hills, with grey scrub dominated by Coprosma propinqua and 

tauhinu (Ozothamnus leptophyllus) with Muehlenbeckia astonii, matakouri (Discaria 

toumatou), Carmichaelia australis covered in abundant climbers (Muehlenbeckia 

complexa and M. australis, kōkihi (Tetragonia trigyna), and New Zealand bindweed 

(Calystegia tuguriorum)) on ridges and in steep areas. On the coast there would have 

been shrubland including wharariki (Phormium cookianium cookianum), makaka 

(Plagianthus divaricatus), Coprosma propinqua, tauhinu, sand coprosma (Coprosma 

acerosa), Pimelea sp., taupata (Coprosma repens), shore spurge (Euphorbia glauca) 

and tussocks (Poa sp.) in drier, rocky areas, with intermittent sedgeland and rushland 

including wīwī (Juncus sp.), Ficinia nodosa, and kapungawha (Schoenoplectus 

tabernaemontani) and turf including maakoako (Samolus repens), remuremu (Selliera 

radicans), sea holly (Eryngium vesiculosum), arrowgrass (Trichglochin striata), 

Chenopodium triandrum, and beaded samphire (Salicornia quinqueflora) on edges of 

rockpools. Some duneland likely would have existed on the eastern and western sides 

of Moa Point in more protected areas, with the dune vegetation including Spinifex 

sericeus, sand sedge (Carex pumila), pīngao (Ficinia spiralis), and wharariki. On the 

most exposed areas, such as seaside banks and rocky outcrops, sparse vegetation would 

have included Senecio lautus and S. sterquilinus, iceplant (Disphyma australe), Apium 

prostratum, and beaded samphire. 
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Extensive farming in the region, both historical and present, has removed much of the 

indigenous forest, and urban encroachment is continuing. Podocarp trees have largely 

been logged out of many remaining remnants and gorse (Ulex europaeus) and Darwin’s 

barberry (Berberis darwinii) are common invasive species (McEwen 1987). 

 

Moa Point is exposed to strong and salt laden winds from the Cook Strait. Te Motu 

Kairangi/Miramar Peninsula was an island until the 1400s, when a large earthquake 

uplifted the area (Best 1923, Pillans & Huber 1992, cited in Herbert 2020). While much 

of the original kohekohe/tawa forest has been cleared, remnants of the original 

vegetation remain in the nearby Rangitatau Reserve (Huang 2021), and regeneration of 

short coastal māhoe forest is occurring, alongside coastal scrub (Herbert 2020).  

 

Mammalian pest control is being carried out throughout the Miramar Peninsula, which 

includes predator trapping for rats, hedgehogs, and mustelids (Herbert 2020). Possums 

are thought to have been eradicated in 2006 (Herbert 2020), and rat numbers are now 

extremely low (Predator Free Wellington 2021). 

 

3.2 Site description 
 

The proposed Moa Point SMF site is part of a rocky peninsula that was quarried 

(between 1938 and the 1950s) and cleared of vegetation to accommodate the 

Wellington International Airport (Huang 2022). The survey area for lizards and plants 

comprises the buildings and carpark, the hill and steep slopes behind the AGS 

Automotive buildings and the mixed indigenous and exotic grassland/shrubland 

between the access road and the Miramar Links Golf Course (Figure 1).  

 

The construction of the proposed SMF is being planned to commence in 2023 and is 

anticipated to be completed by 2026. This includes the removal of the northern section 

of the embankment, the clearance of vegetation and loose rock matter from the 

embankment for slope stabilisation, and vegetation clearance between the new SMF 

and existing WWTP for pipe installation in the ground. Following the completion of 

works, it is planned to reinstate vegetation, where practical. It is estimated that 50% of 

the vegetation within the extent of the property will be permanently lost (approximately 

0.33 ha).  

 

4. LIZARD ASSESSMENT 
 

4.1 Desktop assessment 
 

A desktop assessment was undertaken by reviewing the project’s footprint both on 

Geographic Information System (GIS) databases and maps provided by Wellington 

City Council. These included: 

 

• Topographical (Topo50) data (Land Information New Zealand) 

• Ecological Region and Ecological District GIS layer 

• Department of Conservation’s BioWeb Herpetofauna database 

• iNaturalist.nz 
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In particular, lizard records were mapped from the BioWeb Herpetofauna database and 

reviewed for prior records within and near to the site 

 

When assessing the potential presence of lizards using existing records and databases, 

it is important to remember that these records do not capture the true extent of lizard 

distribution, nor do they fully indicate which species may be present or absent at any 

site, given existing habitat values. Records in the Department of Conservation’s 

BioWeb Database and iNaturalist database are heavily reliant on lizard sightings being 

reported, and lizard sightings by the wider public are often not reported.  

  

4.2 Field survey methods 
 

An initial site visit was undertaken on 3 March 2022 by two experienced herpetologists, 

in order to (i) visually assess potential lizard habitats, and (ii) determine the number of, 

and suitable locations for, lizard sampling units to place on site. Gee’s minnow live 

capture traps (funnel traps), non-destructive visual encounter searches (day searches), 

and spotlighting were used to capture and record lizards over the course of a three-day 

survey period over 7-10 March 2022.  

 

4.2.1 Gee’s minnow traps (funnel traps) 
 

Gee’s minnow traps are metal wire-mesh cylinders with a small opening on both ends. 

Lizards enter the trap and cannot find their way back out. These traps were placed out 

across the site in prime lizard habitats (Figure 1; see Targeted Habitats section below 

for details) and checked every 24 hours. A piece of canned pear (as a lure), a sponge 

(to help reduce desiccation in lizards), and grass (to provide cover and reduce stress for 

any lizards captured) were placed into the funnel traps. Trapped lizards are extracted 

from the trap by hand, processed, and released back into the wild next to the trap. 

 

Captured lizards were identified to species level and the following measurements were 

taken from each individual: 

• Snout-vent length (SVL) as a proxy for body size. 

• Total tail length (TL). 

• Length of regenerated portions of tail (if present). 

• Sex of adult lizards (SVL >50 millimetres), as determined by examination of 

the internal and external features of the cloacal region. 

 

Data collection on lizard captures included the date and location (site and trap number). 

 

4.2.2 Day-searching and spotlighting 
 

Day searching was also undertaken. Day searching methodology was as follows: the 

site was visually scanned for active lizards; crevices were inspected and cover objects 

lifted to look for concealed lizards. Cover objects included logs, stumps, plastic 

sheeting, the base of harakeke (Phormium tenax), wharariki, and pampas grass 

including fronds, loose rocks, and corrugated iron roofing (Appendix 2, Plate 6).  

 

Spotlighting, using LED Lenser torches, was used to search for arboreal geckos (both 

diurnal and nocturnal species). Spotlighting was undertaken at dark (2100 to 0100) and 
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involved searching foliage, large trunks and branches and forest edges for lizards in the 

planted indigenous and exotic treeland (Vegetation Type 2). At night, cover objects 

such as metal roofing, logs on the ground and pampas grass fronds were also searched 

for lizards. Spotlighting was carried out during warm, dry, and calm evenings (12°C 

minimum, with no rain).  

 

A targeted survey specifically for Naultinus punctatus was undertaken using both day 

searching and spotlighting methods. 

 

4.2.3 Targeted habitats for survey 
 

Gee’s minnow traps were set out in habitat types known to support lizard populations, 

specifically: indigenous forest/shrubland, and rank exotic grassland. Funnel trap 

locations were selected both to sample the range of potential habitats and to provide 

maximum coverage to the survey area. Accessibility was a key constraint due to the 

steep terrain of the hill slope. 

 

Traps were set out in vegetation and habitat types known to support lizard populations. 

On the proposed Moa Point SMF site those included: gorse-pōhuehue-mingimingi 

shrubland, planted indigenous and exotic treeland, gorse/kikuyu-pōhuehue grassland, 

buffalo grass grassland, and karo/wharariki-taupata-cape ivy shrubland.  

 

Grassland habitats with complex ground cover (such as kikuyu grass; Appendix 2, 

Plate 7) and sunny edges provide basking opportunities and cover, particularly for the 

northern grass skink. Copper skink and ornate skink can also be found in these complex 

grassland habitats. Live capture traps are an effective way of detecting these lizards, 

supported by day searching.  

 

In addition to grassland habitats, copper skink and ornate skink can also be found in 

areas of forest, shrubland and scrub, provided there also exists deep leaf litter and 

refugia from predators, such as complex root systems, rock piles or fallen logs. Live 

capture traps and day searching under cover objects are suitable methods for detecting 

these species.  

 

Arboreal gecko species may be present in forest, shrubland, and scrub habitats, although 

these species can be difficult to detect, especially when at low densities. This is due to 

their arboreal nature, which makes them highly cryptic in complex foliage. Raukawa 

geckos are both terrestrial and arboreal and are associated with indigenous forest sites, 

but are also present in rocky habitats, particularly if rock cracks or piles have interstitial 

spaces that provide lizard retreats. Barking gecko and ngahere gecko may be present in 

foliage. In this survey, spotlighting at night (across the site and in the planted indigenous 

and exotic treeland) and day-searching were employed to find these gecko species.  

 

4.2.4 Survey effort 
 

The lizard survey was undertaken for three days over 7-10 March 2022 during ideal 

conditions, when the weather was warm and dry (19-25°C, average 21.5°C, no rain). 

Twenty Gee’s minnow traps were used and each trap was moved daily so every trap 

location was sampled for a 24-hour period for a total of 60 trap nights across 60 unique 

trap locations). During trap checks, the survey area was day-searched (a total of three 
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person hours) by turning over cover objects within the survey area to look for lizards. 

Spotlighting was carried out on 9 March 2022 by two experienced herpetologists (total 

of four person hours) between 2100 and 0100 hours. The spotlighting was carried out 

during a warm, dry, and calm evening (16-17°C minimum, with no rain).   

 

The survey for Naultinus punctatus on 4 July was undertaken in weather conditions 

somewhat suitable for the species, with warm sunlit conditions falling on the shrubs 

that might contain these geckos during day searching, and calm, dry night conditions 

during spotlighting. Two-and-half person hours day searching and four person hours 

spotlighting was undertaken specifically for these geckos. See Appendix 2 for the 

appropriateness of undertaking Naultinus survey work during winter. 

 

4.3 Wildlife authorisation 
 

This survey was undertaken by Trent Bell and Jina Sagar under Wildlife Act 

Authorisation 62219-FAU issued to Wildland Consultants by the Department of 

Conservation. 

 

5. RESULTS 
 

5.1 Desktop assessment 
 

The known lizard fauna of the Wellington Ecological District includes ngāhere gecko 

(Mokopirirakau ‘southern North Island’, ‘At Risk – Declining’), barking gecko 

(Naultinus punctatus, ‘At Risk – Declining’; ‘Threatened – Regionally Vulnerable’), 

Raukawa gecko (Woodworthia maculata, ‘Not Threatened’), copper skink (Oligosoma 

aeneum, ‘At Risk – Declining’; ‘Threatened – Regionally Critical’), northern spotted 

skink (O. kokowai, ‘At Risk – Relict’; ), ornate skink (O. ornatum, ‘At Risk – 

Declining’; ‘At Risk – Regionally Recovering’), northern grass skink (O. polychroma, 

‘Not Threatened’), and glossy brown skink (O. zelandicum, ‘At Risk – Declining’) 

(Bell and Wiles 2015). National and regional threat classification rankings are from 

Hitchmough et al. (2021) and Crisp (2020) respectively. Note the regional threat status 

(Crisp 2020) are shown only when they differ from the National status. 

  

A search of the Department of Conservation’s BioWeb Herpetofauna database (updated 

21 October 2021) and iNaturalist (updated 4 July 2020) revealed no herpetofauna 

records within the site boundaries. However, numerous lizard records are known from 

within a two-kilometre radius of the site. The desktop assessment indicates that up to 

three lizard species are present or potentially present in the affected habitat types. The 

likelihood for each species being present varies (Table 1). The results from the 

Department of Conservation BioWeb Herpetofauna Database are as follows: 

 

• No lizard records immediately within the Moa Point SMF site. The lack of lizard 

records onsite is due to the lack of ecological surveys undertaken in the area to date. 

• Raukawa gecko, copper skink, and northern grass skink are widespread throughout 

the Wellington Ecological District, and especially at Moa Point. 
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• Barking gecko are sparsely recorded in the Wellington Ecological District, 

including Te Motu Kairangi/Miramar Peninsula. 

• No ngāhere geckos, ornate skinks or glossy brown skinks have ever been found on 

Te Motu Kairangi/Miramar Peninsula to date, despite numerous lizard surveys in 

the area. 

• The northern spotted skink would have been historically recorded on Te Motu 

Kairangi/Miramar Peninsula, but has been largely extirpated locally from the 

mainland. 

 

Table 1: Lizard species recorded in the Wellington Ecological District and likelihood 
of their presence at the Moa Point SMF. Threat ranking from Hitchmough 
et al. (2021) and Crisp (2020), the latter of which is shown only if it differs 
from Hitchmough et al. (2021). Likelihood of presence is based on expert 
opinion, or from survey results. 

 
Species Threat Ranking Likelihood of Presence 

Ngahere gecko 
Mokopirirakau ‘southern 
North Island’ 

At Risk – Declining Very low 

Barking gecko 
Naultinus punctatus 

At Risk – Declining;  
Threatened – Regionally 
Vulnerable 

Low 

Raukawa gecko 
Woodworthia maculata 

Not Threatened Present 

Copper skink 
Oligosoma aeneum 

At Risk – Declining;  
Threatened  
– Regionally Critical 

Low 

Northern spotted skink 
Oligosoma kokowai 

At Risk – Relict;  
At Risk - Recovering 

Locally extinct 
(natural populations on 
harbour islands; 
translocated to Zealandia 
Ecosanctuary) 

Ornate skink 
Oligosoma ornatum 

At Risk – Declining Very low 

Northern grass skink 
Oligosoma polychroma 

Not Threatened Present 

Glossy brown skink 
Oligosoma zelandicum 

At Risk – Declining Very low 

 

 

It is possible that up to seven lizard species may be present at the Moa Point SMF site 

(Table 1). However, the likelihood for each species being present varies.   

 

Indigenous lizards are highly cryptic and can be particularly difficult to find without 

significant survey effort undertaken during optimal weather and times of the year.  

Difficulty with detection is further compounded on the Aotearoa/New Zealand 

mainland, where lizard populations are at significantly lower densities due to predation 

by a suite of invasive predators such as rats, cats, mustelids, hedgehogs, mice, and 

introduced birds. However, due to the extensive predator trapping operations 

undertaken by Predator Free Wellington on Te Motu Kairangi/Miramar Peninsula, local 

lizard numbers are likely to be increasing. 
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Actual numbers of lizards found during salvage programmes can be larger than the 

numbers located during earlier surveys of the same site.  

 

5.2 Lizard survey 
 

Two lizard species were detected over the course of the three days of the lizard survey: 

northern grass skink and Raukawa gecko (Photos in Appendix 2, Plates 8 and 9).  

 

Sixty northern grass skinks were recorded, in Gee’s minnow traps, across the survey 

area (see Appendix 1 for capture data). Although some of the northern grass skink may 

have been recaptures, our results indicate a particularly dense skink population is 

present. It is important to note this is a representative sample of animals, and the true 

abundance will be higher. A combination of ideal habitats for northern grass skinks 

(unmanaged rank exotic grassland, including buffalo grass and kikuyu grass), sunny 

aspect, and the very low number of mammalian predators at Moa Point all contribute to 

the presence of a high number of skinks. 

 

Two Raukawa gecko were found in the same trap (indicated on Figure 1, capture data 

in Appendix 1). The funnel trap where Raukawa geckos were captured had been placed 

next to a rocky wall where the hill had been cut away for the waste water pipes. The 

Raukawa gecko population found on site will be a minimum number (compared to the 

number likely to actually be present) given they were found near rocky outcrops close 

to inaccessible areas for survey due to the steep slopes. These inaccessible areas provide 

suitable habitat for Raukawa gecko. 

 

A follow up survey for Naultinus punctatus did not detect any geckos, nor suitable 

habitat for the species was present.  

 

No other lizard species were detected during the survey. If other species are present, 

copper skink (‘At Risk – Declining’; ‘Regionally Critical’) is the most likely. This 

management plan includes actions that considers additional species in the event these 

are discovered during salvage operations. 

 

It should be noted that no sign of mammalian predators was found during the survey, 

including no evidence of mice (Mus musculus) or their droppings found in the traps. 

This is potentially due to intensive trapping operations undertaken by Predator Free 

Wellington on Te Motu Kairangi/Miramar Peninsula.  
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Plate 1:   Raukawa gecko. These geckos are present in gorse/ kikuyu/ mingimingi/ 
greywacke rock habitat at the proposed Moa Point SMF site. 10 March 2022. 

 

Plate 2:   Northern grass skink. These skinks are widespread in rock and vegetated 
habitat present throughout the Moa Point SMF site. 10 March 2022. 
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5.3 Lizard habitat 
 

Six terrestrial vegetation communities/habitat types were identified at the site. These 

six vegetation communities are mapped in Figure 1. Two of these habitats that are now 

known to support lizard populations are gorse (Ulex europaeus)-pōhuehue 

(Muehlenbeckia complexa var. complexa)-mingimingi (Coprosma propinqua var. 

propinqua) shrubland, and gorse/kikuyu (Cenchrus clandestinus)-pōhuehue grassland.  

 

Northern grass skink is likely present in some abundance in most identified 

vegetation/habitats (Vegetation Types 1-2 and 4-6). Raukawa gecko are likely to be 

present in some, but not all, communities. The geckos are currently recorded in gorse-

pōhuehue-mingimingi shrubland, but may also be present elsewhere. In summary, two 

species of lizards are present throughout the entire site (both accessible and 

inaccessible), and are therefore likely to be present in moderate numbers on 

construction work sites. 

 

As well as the two vegetation types both lizard species will utilise greywacke rock 

habitat throughout the Moa Point SMF site. Rock habitat types utilised include both 

natural (loose rock, outcrops, bluffs) and man-made rock rubble (e.g., boulders). The 

rock habitat is more a critical element for the persistence of Raukawa gecko than the 

skinks. Raukawa geckos likely have a smaller home range and aggregate within fixed 

retreat sites within this home range. Northern grass skink are more mobile and 

adaptable to a wide range of habitat types. 

 

Throughout the site, all lizard species are likely to have a meta-population structure in 

accordance with habitat availability and quality at microsites (Berry et al. 2005, 

Nelson-Tunley et al. 2016). Lizards may be in high abundance at some locations, 

moderate in others, and low or absent elsewhere. 
  



 

 

 

Contract Report No. 6177b 

   

 

15 © 2022 

 

Sensitivity: General 

 

 

Plate 3:   Vegetation Type 1 (gorse-pōhuehue-mingimingi shrubland) on the north-facing 
cliffsides overlooking the AGS Automotive building. 10 March 2022. 

 

 

Plate 4:  Vegetation Type 4 (gorse/kikuyu-pōhuehue grassland) on the Stewart Duff Drive 
entrance to the Moa Point Wastewater Treatment Plant. 10 March 2022. 
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6. ECOLOGICAL IMPACT ASSESSMENT 
 

6.1 Overview 
 

The Environment Institute of Australia and New Zealand (EIANZ) guidelines for 

undertaking ecological value and assessments of ecological effects in New Zealand 

(Roper-Lindsay et al. 2018) were followed in preparing this report. Professional 

opinion and expertise have been applied throughout the assessment. 

 

6.2 Assessment of fauna and habitat values 
 

Raukawa gecko and northern grass skink, two ‘Not Threatened’ lizard species 

(Hitchmough et al. 2021), are confirmed as present on or adjacent to the Moa Point 

SMF. These species will be adversely affected by habitat clearance and earthworks. 

Lizard management planning should consider the potential presence of other lizard 

species, and implement appropriate management measures should these be discovered. 

The ecological values, based on the threat status of Raukawa gecko and northern grass 

skink, are summarised in Table 2.  

 
Table 2:  Ecological value assessment for indigenous lizards that occur or 
potentially occur at the Moa Point Sludge Minimisation Facility, that may be impacted 
by habitat clearance and earthworks for the project (as per Roper-Lindsay et al. 2018). 

 

Species Threat Status Assigned Value2 

Raukawa gecko Not Threatened Moderate 

Northern grass 
skink 

Not Threatened Moderate 

 

No lizard species listed as ‘Threatened’ or ‘At Risk’ have been identified as present or 

potentially present at the site. However, it is possible that some ‘At Risk’ species may 

be present in low numbers, in areas in inaccessible to the survey. The most likely 

undetected species are barking gecko (Naultinus punctatus, ‘At Risk – Declining’) or 

copper skink (Oligosoma aeneum, ‘At Risk – Declining’).  Another species, the 

northern spotted skink, is a rare species not currently known at Te Motu 

Kairangi/Miramar Peninsula, although it would have historically existed throughout Te 

Motu Kairangi. 

 

The loss of vegetation potentially caused by the development activities approximates 

c.0.33 hectares. The ecological values of the indigenous and exotic habitat types at the 

Moa Point SMF Project are described as either ‘Moderate’ or ‘Low’. 

 

2 EIANZ ranks the ‘ecological value’ of species using a ‘rarity’ criterion (using New Zealand Threat Classification 

Lists). Northern grass skink or Raukawa geckos, as ‘Not Threatened’ species would normally be considered of 

‘Low’ ecological value. However, a species’ rarity does not reflect the ‘ecological value’ (nor does it consider 

other values, such as spiritual or legal). Ecological value reflects the relative importance of a species’ role or 

contribution in ecosystem function. Lizards play a multitude of roles in the ecosystem, as predator, prey, pollinator 

and seed disperser.  
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6.3 Effects on lizards 
 

Potential adverse effects of the proposed works of the site on indigenous lizards can be 

summarised as: 

 

• Disturbance, injuries and/or deaths of lizards during vegetation clearance and 

associated earthworks, particularly removal of northern section of the 

embankment, slope stabilisation and colluvial rubble clearance. 

• Temporary displacement and social disturbance of lizards and their populations. 

• Permanent loss and modification of lizard habitat. 

• Increased predation risk to lizards by introduced predators due to increased 

movements/ displacement (however this effect is low due to effective 

mammalian pest control throughout Te Motu Kairangi/Miramar Peninsula). 

• Disturbance during construction including dust/vibration and noise. 

 

Most of the adverse impacts on Raukawa gecko and northern grass skink will arise from 

the clearance of potential lizard habitat through bulk earthworks removing/cutting the 

embankment and slope stabilisation works. Specifically, identified direct impacts 

through vegetation/habitat clearance will arise as follows: near complete removal of the 

northern embankment, and  slope cutting and stabilisation of the steepest section of the 

site (see Appendix 1). Northern grass skinks are present in grassland and shrubland 

including the rocky slope and colluvial rubble at the base of the slope and Raukawa 

geckos in gorse-pōhuehue-mingimingi shrubland on the rocky sites on the slope, 

including the colluvial rubble. No impact on lizards is expected through building 

removal or pipeline realignment. 

 

The magnitude of effects on both Raukawa gecko and northern grass skink are ranked 

‘Moderate’, and the level of Effect ranked also ‘Moderate’ without avoidance or 

mitigation. The greatest effect on lizards is due to the loss or alteration to key 

elements/features of baseline habitat condition, such that post-development character 

will be partially changed and would result in loss of a moderate proportion of the known 

population present on site. As Raukawa gecko and northern grass skink are both very 

abundant and widespread throughout the lower North Island and upper South Island, 

losses represent much less than <1% of the population. 

 

It will be difficult to practically avoid or minimise impacts on both species using 

conventional mitigation techniques (such as salvage-and relocation programmes). This 

is because of the inaccessibility of the site, as well as lizard behaviour making it difficult 

to capture all individuals within the existing population. For example, when inactive, 

both species can be well-hidden in thick shrubland or grassland habitat, and skinks in 

particular can be difficult to catch when active. It will be difficult to cost-effectively 

extract all individuals out of the works area through a salvage programme, thus 

achieving a ‘no net loss’ outcome. Northern grass skink are also mobile, making it 

difficult to keep skinks from returning to sites from which they have been moved. 

 

6.4 Effects management 
 

Risks can be minimised by avoiding, remedying, mitigating, or compensating for the 

identified adverse effects through the preparation and implementation of a Lizard 
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Management Plan (LMP; this document) for the project prior to vegetation clearance 

and commencement of construction works.  

 

A LMP should comprise a comprehensive plan that clearly avoids, mitigates, offsets or 

compensates for the losses of lizard populations and their habitats. Wildlife 

management actions could include avoidance, and/or relocation of lizards and site 

management (habitat enhancement, pest management, monitoring) at specific sites. The 

Department will need to be reasonably confident that, on balance, lizard populations 

will not be worse off than prior to works. This may include use of in situ mitigation 

management of lizards or the use of offsetting or compensatory tools elsewhere. 

 

A LMP needs to be prepared and implemented by a qualified and permitted ecologist/ 

herpetologist, to ensure the appropriate wildlife management actions are implemented. 

Accordingly, this LMP has been prepared by Trent Bell, Principal Ecologist 

(Herpetology). 

 

 

7. WILDLIFE MANAGEMENT 
 

All indigenous lizards, indigenous birds and some indigenous invertebrates are 

absolutely 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.  

 

A wildlife permit is required to carry out modification or developments that have 

adverse impacts on indigenous New Zealand lizards (Department of Conservation 

2019). As two legally protected species of lizard (northern grass skink, Raukawa 

gecko), have been confirmed as present, and adverse effects are unavoidable, a Lizard 

Management Plan is required. LMPs are also often required as a resource consent 

condition, as are continuing to meet all other legal obligations (such as obtaining 

required permits) when carrying out consented activities.  

 

Together with the LMP, a wildlife permit allows for the impacts on lizards and the 

management of effects. 

 

It is acknowledged that the wildlife permitting process can be lengthy (3-6 months after 

submission of an application along with an LMP) and there are seasonal constraints 

when working with wildlife. Depending on the management options selected, pre-

preparation of sites may be required ahead of commencing wildlife management, thus 

site works may be further delayed. 

 

 

8. LIZARD MANAGEMENT PLAN 
 

8.1 Purpose and scope 
 

Indigenous lizards have been identified on site during a lizard survey (this report). The 

objectives of the LMP are to: 
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• Avoid, mitigate, or compensate for adverse impacts on indigenous lizards as a result 

of site works for construction of the Moa Point SMF Project. 

• Meet the requirements of the Wildlife Act (1953) through securing and adherence 

to a wildlife permit issued for the project. 

 

8.2 Strategic approach 
 

This LMP provides a lizard management programme comprising mitigation activities 

involving salvage, relocation and habitat creation and enhancement, and a 

compensation component. These activities have been determined as comprising the best 

approach to addressing the adverse effects of the development of the Moa Point SMF 

Project on lizards. 

 

8.3 Roles and responsibilities 
 

Table 2 identifies the roles and responsibilities for the implementation of actions 

identified in this Lizard Management Plan. Responsibilities for specific actions are also 

identified in the sections below. 

 
Table 3:  Identified project roles and responsibilities for LMP implementation 

 
Title Responsibility 

Project Owner  
- Wellington City 

Council 

• Delivery of the Project, including overall compliance with 
resource consents, LMP and subsequent WAA conditions 
to be issued for the project. 

• Provide funding for the compensation programme. 

Project Engineer  
 

• SMF engineering, project management and delivery. 

• Liaison between contractors and ecologists. 

• Implementing actions where responsibility has been 
identified. 

• Confirm implementation of LMP and WAA requirements. 

• Confirm compliance with LMP and WAA. 

Contractor/ Construction Site 
Manager (TBD) 

• Compliance with LMP and subsequent WAA issued for the 
project. 

• Implementation of actions required by the LMP and WAA 
including the following: 

- Reading and understanding the LMP and WAA 
requirements. 

- Facilitating a project start-up meeting with the Project 
Lizard Ecologist and Contractors before construction 
commences. 

- Maintaining clear lines of communication with both the 
Project Engineer, Project Lizard Ecologist and 
Contractors regarding changes to the works schedule. 

- Implementing actions where responsibility has been 
identified. 

- Briefing new personnel about the contractor’s 
responsibilities under this LMP. 
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Title Responsibility 

Project Lizard Ecologist The Project Lizard Ecologist has been engaged by the Project 
Owner to provide technical advice to the Project Engineer, and 
to assist Project Engineer with compliance checks against this 
LMP and WAA. The project Lizard Ecologist will report to the 
Project Engineer; but work daily with the Contractor/ 
Construction Site Manager. The Project Lizard Ecologist will: 

• Prepare and update the LMP as required. 

• Ensure any required WAA permits are attained and on 
hand during site works. 

• Where necessary, assist with contractor training 

• Assist with salvage site and release site set up. 

• Undertake the lizard salvage and relocation programme, in 
accordance to the LMP. 

• Implement the salvage programme, capturing, handling, 
and transferring lizards. 

• Design and supervise the habitat enhancement project. 

• Design and undertake post-release monitoring. 

• Complete the required compliance and monitoring 
reporting. 

• Manage the compensation programme. 

Contractors 
Various companies(s) (TBD)  

The Contractor(s) will be engaged by the Project Owner to 
implement the Project. The Contractor(s) will report to the 
Project Engineer; but work daily with the Contractor/ 
Construction Site Manager. The Contractor(s) will: 

• Implement habitat enhancement requirements. 

• Implement remediation requirements, such as rectifying 
plant establishment failure. 

• Assist the Project Lizard Ecologist with compliance and 
monitoring reporting. 

 

 

9. MANAGEMENT OF POTENTIAL ADVERSE EFFECTS 
 

9.1 Overview 
 

Measures to address potential adverse effects of the project on lizards could be achieved 

by implementing activities such as salvage and relocation programmes and enhancing 

habitat at the receiving environments. Avoidance of all adverse effects of the proposed 

Moa Point SMF Project is not possible for all lizard species, and it is acknowledged 

that salvage-and-relocation mitigation programmes may be ineffective and costly. 

 

Scientific research is currently underway to determine the efficacy of mitigation 

translocation programmes for lizards. Initial research has indicated a 22% success rate 

for mitigation translocation3 for lizards in New Zealand, compared to a success rate of 

88.9% for conservation translocations involving the same fauna in New Zealand 

(Lennon 2019; Ox Lennon, pers. comm. 2021; Sydney Dean and Nicola Nelson, 

Victoria University of Wellington, unpub. data). The benefits of mitigation 

translocation to conservation outcomes (such as ‘no net loss’) is not obvious or certain, 

and most mitigation translocation programmes do not meet ecological or conservation 

objectives – rather, they meet legal goals without the commensurate conservation 

outcomes (Germano et al. 2015, Lennon 2019). Mitigation translocations are one of a 

 

3 A mitigation translocation is where wildlife populations are relocated in instances of human-wildlife conflict, 

such as the human requirement for a wildlife habitat space for land development purposes. Conservation 

translocations are those that relocate wildlife for the purpose of species conservation management, such as moving 

a population of a rare species to a protected sanctuary and establishing a new population in a safer location. 
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number of tools and may be used where appropriate; however, other approaches such 

as compensation should be considered if ecological or conservation benefits are more 

likely to be realised through compensation actions. 

 

In this project, a combination of approaches is suggested to reduce the adverse impacts 

on lizards. These are as follows:  

 

• Avoidance measures where practicable.  

• Mitigation measures (lizard salvage and relocation, release site habitat 

enhancement, and monitoring).  

• Compensation measures (providing financial support for a relevant lizard 

conservation or research project in Wellington City). 

  

Below, the activities relating to the mitigation hierarchy and compensation are 

described. 

 

9.2 Avoidance 
 

Avoidance is at the top of the mitigation hierarchy and is both the most cost-effective 

and preferable action to implement. Avoidance significantly reduces the risk of injury 

or mortality to lizards as well as significant habitat losses. Earlier planned works 

involved the creation of a footpath or truck passing lanes to the north of the site. At this 

stage, the footpath and lanes are now no longer being proposed. There is no impact to 

lizards expected as a result of building removal or pipeline realignment.  

 

• Removal of northern embankment. Avoidance of the northern embankment 

is not possible. 

 

• Slope cutting, and stabilisation. Avoidance will be difficult in the context of 

the slope cutting and stabilisation required for the steepest sections of the site. 

In this case, minimizing the extent of stabilisation will be required instead. 

Significant vegetation and rock habitat features will be avoided where possible. 

 

• Spoil management. The need to avoid sensitive sites when placing excavated 

spoil (soil and rock) has been identified. The site is adjacent to potentially 

important wildlife habitats. Spoil will be re-distributed or relocated to low 

impact areas (such as cleanfill), or in the case of rock, used to create new lizard 

habitat; rather than onto existing rock land or existing vegetation (including rank 

exotic grassland). Spoil disposal sites will be clearly identified, marked and 

mapped by the Project Engineer acting on the advice of an experienced 

ecologist. This will avoid the impact of spoil dumping on lizard populations. 

 

These two actions above will help to avoid or minimise adverse impacts on lizards by 

reducing the loss of habitat, allowing partial protection of resident lizard populations. 

 

Despite avoidance measures for key lizard habitat, overlap between the project’s 

landscaping requirements and lizard habitats are unavoidable. There are constraints in 

the ability to completely avoid potential lizard sites due to bulk earthworks removing 

the northern section of the embankment and the need to stabilise the steepest sections 
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of the slope. Where avoidance of adverse effects on lizards is not possible, actions 

should be undertaken to minimise the extent of the effects.  

 

Responsibility: Project Engineer and Construction Site Manager. 

 

9.3 Mitigation 
 

A salvage programme will be implemented to search for and relocate lizards away from 

the project footprint (Figure 2). Salvaged lizards will be released elsewhere into the 

Wellington City Council’s Rangitautau Reserve (Figure 3). Habitat enhancement will 

be undertaken to improve the receiving environment for relocated lizards in the reserve. 

No pest management is required, due to effectiveness of the existing trap network 

across the entire Te Motu Kairangi/Miramar Peninsula. Lizards and habitat 

enhancement outcomes will be monitored over time. The subsections below describe 

these mitigation activities. 

 

9.3.1 Salvage methodology  
 

Lizard management will include a lizard salvage programme, relocating any captured 

lizards from the project footprint, with the lizards to be released into Rangitautau 

Reserve (Figure 2) The salvage programme is described below. 

 

9.3.1.1. Systematic day-searching 
 

A minimum of 20 ecologist person hours will be spent searching for lizards, using 

standard day-searching methods as described in the Department of Conservation 

Inventory and Monitoring Toolbox, and including destructive hand-searching of 

terrestrial habitat (particularly rock, shrubland, and grassland). Systematic day 

searching is not always the most effective method. This is especially the case for skinks, 

which can be fast and difficult to capture, or remain hidden deep within complex 

vegetation. This is why hand searching will be supported by live capture trapping with 

funnel traps and Onduline Artificial Cover Object (ACOs). 

 

Responsibility: Project Lizard Ecologist. 

 

9.3.1.2. Spotlighting 
 

Spotlighting for Raukawa gecko will be undertaken by two ecologists for 20 person 

hours using standard night spotlighting methods, as described in the Department of 

Conservation Inventory and Monitoring Toolbox. A pre-clearance habitat assessment 

will be undertaken by a herpetologist to identify specific sites known to be of high value 

lizard habitat (such as creviced rock faces). If these habitat types are present, 

spotlighting effort will be concentrated at these sites. 

  

Spotlighting can only be undertaken in good weather conditions (i.e., calm, fine and 

warm nights >12°C with little or no rain). If a Raukawa gecko is sighted, safe capture 

will be attempted using hand capture or poles if on vertical rock (lizards are not 

harmed when using this technique).  

 

Responsibility: Project Lizard Ecologist. 
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9.3.1.3. Live capture trapping 
 

Live capture funnel traps will be used to capture lizards across the accessible extent of 

the project footprint, prior to commencement site works using standard methods as 

described in the Department of Conservation Inventory and Monitoring Toolbox. The 

Project Lizard Ecologist will operate sixty (60) funnel traps during the primary 10-day 

salvage period (600 trap days) to capture and relocate lizards from the project footprint. 

These traps will be used at pre-identified sites containing rank grassland or complex 

ground cover habitat, including sites where lizards have been confirmed as being 

present. A piece of canned pear or banana (as bait), a wetted sponge, and some 

vegetation are provided (as hiding places for trapped lizards) within the traps. Traps 

will be operated during periods of warm, dry, settled weather conditions, but daily 

weather may be variable. Traps are checked daily (within a 24-hour period)4. 

 

This methodology is targeted towards capture and relocation of northern grass skink 

because skinks are less likely to be captured during day searching or Onduline ACOs 

(see next section below), although occasional Raukawa geckos may also be captured. 

 

Responsibility: Project Lizard Ecologist. 

 

 

9.3.1.4. Onduline artificial cover objects (ACOs) 
 

Onduline ACOs (Lettink and Cree 2007) will be utilised across the accessible extent of 

the project footprint. These ACOs will be micro-sited in high quality lizard habitat and 

set up at least three months before the first check. Ten periodical checks (e.g. thrice-

weekly) of forty ACO units will be undertaken between October and May. Where 

possible, these ACOs will be set out at a minimum spacing of five metres within 

contiguous habitat types. Where possible, checks should be undertaken in cool-warm 

(i.e., not hot) weather conditions. After ten checks, the particular site will be cleared 

immediately. 

 

This methodology is likely to be most effective for Raukawa gecko, although 

occasional skinks may be captured. 

 

Responsibility: Project Lizard Ecologist. 

 

 

9.3.1.5. Supervision of habitat removal 
 

Habitat reduction measures will be utilised, which are intended to reduce habitat 

availability within the zone of impact, encouraging lizards to vacate the site. This also 

prevents immigration by neighbouring lizards. Habitat reduction actions will be as 

follows: 

 

 

4 Daily trap inspection is a legal requirement under the Animal Welfare Act (1999) and a requirement of all 

Wildlife Act Authority permits that authorise lizard survey and salvage activities. 
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• Any manually removable rock within the project footprint will be moved 

elsewhere on the property, and to the release sites, to enhance on-site lizard 

habitat. Lizards captured as a result of habitat removal will also be relocated 

into the release site along with some rock as part of the habitat enhancement 

effort (see Section 9.4.5). This will enhance the habitat at the release site for 

lizards found during the salvage, and provide new habitat for resident lizards. 

 

• Manual raking/hand removal and mechanical clearance of shrubs will be 

undertaken. 

 

• Where rank exotic grassland occurs within the project footprint, a scrub bar may 

be used to cut back the rank grass.  

 

• An authorised herpetologist will be present during this work to capture and 

relocate lizards. 

 

Responsibility: Contractors and Project Lizard Ecologist. 

 

 

9.3.2 Lizard capture and handling methods 
 

Any lizards seen will be captured by hand and will be handled by skilled field staff 

trained by the lead herpetologist following best practice protocols. Salvaged lizards will 

be held in cloth bags out of any sun or heat, i.e., kept in the shade, during salvage 

operations. A small amount of lightly misted grass from the capture site and a wetted 

sponge will be placed inside the cloth bags with the lizards to prevent dehydration. 

These cloth bags will be placed carefully in secure ventilated hard-sided containers (to 

prevent accidental crushing), also kept out of sun or heat, before being transported to 

the release site. Captured lizards will be released as soon as practicable into the release 

site (within eight hours).  

 

Following capture, the following data will be collected: 

 

• Species identification. 

• Habitat types in which the lizards are observed will be noted, and individual lizard 

capture locations will be recorded on a hand-held GPS. 

• Weather conditions during the salvage programme will be recorded. 

• Data will be collected for individual lizards, including sex/life stage, morphometric 

measurements, and capture method. Identification photographs will also be taken. 

• Trap return or lizards captured per person hour will be recorded, giving an 

indication of local and overall abundance for each species. 

 

• The release of lizards into the release site will be on the same day as capture. 

 

• The release location for each individual lizard will be recorded on a hand-held GPS. 

 



 

 

 

Contract Report No. 6177b 

   

 

25 © 2022 

 

Sensitivity: General 

This data will be reported to the Department of Conservation by 30 June of each year. 

All records will be submitted to the Amphibian and Reptile Distribution Scheme 

(ARDS), which feeds into the Department of Conservation’s BioWeb Herpetofauna 

database. 

 
9.3.3 Injured lizards 
 

If an individual is injured during the salvage programme or site works, the following 

actions apply: 

 

• If the injuries are not survivable, the animal will be killed with blunt force 

trauma to the head. 

 

• If injuries are potentially survivable, the animal should be captured and taken to 

veterinarians at Wellington Zoo “Nest” Te Kōhanga immediately. The client 

will undertake all the necessary steps to enable transportation of the animal to 

the veterinarian in a timely manner. 

 

• If the individual animal is able to be released after care and rehabilitation, all 

necessary steps will be undertaken to enable release. 

 

• If the veterinarian determines that euthanasia is necessary for the injured animal 

then the veterinarian may administer sodium barbiturate to the injured animal. 

The body should be retained for research purposes (including possible 

lodgement into Te Papa Tongawera Museum of New Zealand).  
 

9.3.4 Release site 
 

Lizards caught during pre-clearance and during the clearance of vegetation will be 

released into a pre-selected, approved area that is:  

 

• Protected from future development, e.g. a legally protected conservation area or 

reserve. 

 

• Of sufficient size, habitat complexity and containing biophysical characteristics 

(i.e., receiving appropriate sunlight and humidity) required to provide all the life 

history needs of relocated lizards.  

 

• Located close to the source population (genetically appropriate). 

 

• Within similar habitats and climatical environments (ecologically appropriate). 

  

Wellington City Council’s Tukanae Street Reserve and Eastern Walkway/Rangitatau 

Reserve (Figure 3) have been identified as suitable lizard relocation sites.  Release will 

involve a low-density strategy, with single animals released into grassland or grass 

verges every 25 metres along existing tracks in these reserves (Tracks 1 and 2 in Figure 

3). A low-density release strategy reduces the impact of an influx of released lizards on 

resident lizard populations. This strategy supplements resident populations with 

additional individuals, without exceeding the carrying capacity of the release sites. This 
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is not a typical salvage-and-release strategy for lizard management in New Zealand, 

although the ‘predator-free’ status of Te Motu Kairangi/ Miramar Peninsula is also not 

typical.  Release procedure into the two reserves will be as follows: 

 

• Animals will be released at a minimum of 25 metres from other released 

animals.  

 

• Animals will be released at a minimum of 100 metres from the original capture 

location. 

 

• Animals will be released in into natural refugia (rocks) and artificial refugia 

(hollow bamboo tubes) within habitat types considered by expert herpetologists 

as suitable for the species, i.e., similar to habitat types that they were originally 

captured. 

 

• Animals will be ‘hard-released’. The term ‘hard-release’ means the direct 

release of lizards into the wild without a soft-release pen in place.  

 

Responsibility: Project Lizard Ecologist. 

 

 

9.3.5 Release site habitat enhancement  
 

Lizards will be released into pre-determined release microsites at the Tukanae Street 

and Rangitatau Reserves, which satisfy all life history needs of the relocated lizards. 

Raukawa gecko will require rockland habitat. As open habitat generalists, northern 

grass skink require sunny areas of complex groundcover. The skinks will be directly 

released into grassland/ scrub/ rockland sites within the two reserves.  

 

If lizards are placed into habitats where resident lizards are currently present, or are 

relocated into habitat without adequate refuges, individuals may become displaced and 

are then vulnerable to predation. To increase habitat complexity and carrying capacity, 

enhancement of habitat will need to be undertaken within the release site. Natural and 

artificial cover objects/refugia as well as inputs from vegetation (such as foliage, nectar 

and fruits, and attracting invertebrates) are important for providing shelter and food 

resources to lizards.  

 

Habitat enhancement for lizards will be as follows: 

 

• 3:1 ratio of cover objects to individual lizards by addition of both natural and 

artificial retreats (up to 500 units). Liftable, movable rock (up to 30 cm x 30 cm 

x 10 cm) will be sourced either from early SMF works, including excavated or 

blasted rock; or as gabion rock cobbles from local stone suppliers. Ideally rock 

can be placed at least one month prior to lizard release. Rock piles are to be 

formed on flat rock slabs, with numerous entry points, with interstices clear of 

loose soil. Hollow bamboo tubes (200 mm long × 15-20 mm diameter) will be 

placed throughout release sites in rank grassland.  
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• 3:1 ratio of new plantings to individual lizards of Muehlenbeckia complexa, 

Coprosma propinqua, and Discaria toumatou (up to 600 plants). All indigenous 

plants will be ecosourced. 

 

• Development of rock habitat and artificial retreats requires the expert guidance 

of the Project Lizard Ecologist, since these involve innovative habitat 

enhancement work. 

 

• The location of each major habitat unit will be recorded using a handheld GPS 

unit for follow-up monitoring (plant survival, lizard occupancy). 

 

• A five year post-release lizard and habitat enhancement monitoring programme 

will be implemented.  

 

The enhancement of an indigenous shrubland/exotic grassland/rock habitat mosiac 

provides considerable and diverse food sources for lizards (as these habitats support a 

significant invertebrate biomass5), thermal and humidity benefits (through provision of 

a range of open basking sites and micro-climates), and protective cover from a range of 

potential predators. This work is intended to have longer-term benefits for lizards, 

rather than typical ‘salvage-and-relocation’ projects that simply move lizards into 

existing alternative habitat. In this project, lizards will be salvaged and relocated into 

discrete locations around the Tukanae Street and Rangitatau Reserves (mitigation) 

accompanied by new lizard habitat creation in these areas (as remediation for 0.33 

hectares of habitat lost). The objective of the combined mitigation and habitat 

enhancement approach is to increase the survival of lizards affected by the project, and 

to increase lizard habitat quality at the release sites. 

 

The rock and selected indigenous plants provide highly protective habitat (e.g., 

Muehlenbeckia complexa, Coprosma propinqua, and Discaria toumatou) from 

predators of lizards. (both natural and introduced). The plants are also known hosts for 

a variety of invertebrates, and the fruiting species provide an important food source for 

lizards. The addition of plantings and refuges will also reduce interspecific competition 

by ensuring lizards are not inadvertently released into micro-habitats already occupied 

by lizards. This will enhance survival both for resident lizards and relocated lizards. 

 

 

9.3.6 Release site pest animal control  
 

Due to the release location being within the Te Motu Kairangi/ Miramar Peninsula, 

limited pest animal control is required for the release. By 2020, Predator Free 

Wellington (PFW) operated bait stations containing brodifacoum in a 50 x 50 metre 

grid and BT200 traps (8,200+ traps) in a 100 x 100 metre grid across the 8,000 hectare 

peninsula. These traps target rats (Rattus rattus, R. norvegicus), stoats (Mustela 

erminea) and weasels (M. nivalis), with the objective being eradication of these three 

pest animals from the entire Te Motu Kairangi/ Miramar Peninsula. These traps and 

 

5 This invertebrate biomass includes lizard prey items such as flies, moths, butterflies, cockroaches, beetles, 

earwigs, aphids, leaf hoppers, ants, bees, wasps, crickets, grasshoppers, spiders, springtails, booklice, woodlice, 

amphipods, snails, slugs, and earthworms 
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bait stations were first installed in July 2019, and are checked weekly by PFW staff. 

Since 2017, >60,000 pests have been killed in predator traps, along with an unknown 

additional number poisoned. Ship rats are now at the lowest abundance since recording 

began. Brushtail possums (Trichosurus vulpecula), Norway rats (3 recorded kills since 

2019) and weasels (133 recorded kills since 2014) are now considered eradicated from 

the peninsula. Chew cards are used by PFW to monitor pest abundance, with the most 

recent publicly available data indicating 11% chew rate by rats (March 2019). House 

mouse (Mus musculus) are not a targeted pest species in PFW operations, although 

bykill may be achieved through toxins administered from bait stations. 

 

Pest animal control is a common management requirement when releasing lizards into 

new sites. This is usually to ensure the survival and establishment of lizards in their 

new location, post-release. This is because the influx of any new lizards into a habitat 

with resident lizards potentially exposes the new lizards to heightened risk of predation.  

 

Ship rats are currently at very low densities on the Miramar Peninsula and PFW 

publicly state that the rodent species is close to complete eradication. Mustelids and 

Norway rats are no longer present. However, mice remain abundant, and therefore pest 

management will target mice and any residual ship rats. 

 

Implementation of pest animal control at the Tukanae Street and Rangitatau Reserves 

(Figure 3) will be undertaken for a 15 month period. Targeted pests include rats and 

mice. Three months prior to the commencement of the lizard salvage programme, 

Philproof bait stations will be established. The frequency of kill traps and bait stations 

throughout the PTE should be as follows: 

 

• A mouse control programme should be in place for a minimum of three months 

prior to release of lizards. This will be through the addition of extra Philproof bait 

stations in both the Tukanae Street and Rangitatau Reserves targeting rodents 

spaced every 25 metres (80 units) along existing tracks (Tracks 1 and 2 in Figure 3) 

within the Reserves. Double Tap toxin (Diphacinone/ Cholecalciferol) will be used.  

• These bait stations should be checked monthly during the summer and every two 

months between March-August (nine checks per annum). 

• The pest control programme should operate for at least 15 months. 

• Concurrent pest animal monitoring, using best practice tracking tunnel methods for 

rodents will be used. 

 

This will help by temporarily reducing numbers of mice in the two reserves. It is noted 

that at small scales, pest animal management will provide a limited and temporary 

benefit for lizards.  

 

Ideally, pest animal control should be undertaken for as long as possible, using up-to-

date best practice, and periodical review from time-to-time to ensure that best practices 

and cost-effective methods are being used. However, the Project will commit to an 

initial 15 month period to temporarily reduce the predation risk to lizards posed by 

mice. 

 

Records of pest animal operations will follow industry best practice, and be reported to 

the Department of Conservation by 1 July each year. 
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Responsibility: Wellington City Council or Contractor TBD. 

 

 

9.3.7 Habitat creation at the SMF 
 

At the project site, slope stabilisation work is required on a greywacke rock landform 

located above the future SMF buildings (where the AGS Automotive buildings 

currently are; Figure 2). Slope work will require shoring up and stabilising the slope 

and clearing rock aggregate at the base. At this stage, the exact dimensions of the 

proposed slope stabilisation are not yet known, however, the wall may approximate 10 

metres wide × 5 metres high. Shotcrete is one solution being proposed by the project’s 

geotechnical engineers for stabilising the slope (Plate 5). The shotcrete wall will be 

created after the earthworks undertaken to clear the slope. As part of addressing habitat 

lost to Raukawa geckos through the Project, new high-quality gecko habitat will be 

created through a shotcrete wall designed optimally for use by lizards. 

 

The slope is oriented north-west, receives high solar radiation and is partially sheltered 

from strong southerlies. This provides suitable climatic conditions for lizard 

populations, provided that suitable habitat is present. It is within contiguous lizard 

habitat with both Raukawa geckos and northern grass skinks recorded locally, and it is 

likely that suitable new habitat will be colonised. New Zealand lizards are commonly 

recorded occupying natural crevices and man-made habitats, such as stacked firewood 

or boulders, artificial cover objects such as Onduline ACOs, corrugated iron, plywood 

lizard houses, bird boxes, or closed-cell foam covers attached to trees, and even within 

spaces in buildings and in letterboxes. This indicates that lizards (both geckos and 

skinks) readily adapt to novel habitat environments, provided there is sufficient cover 

from predators.  

 

Creation of new lizard habitat on the stabilised wall can be achieved in three ways: (a) 

creation of deep artificial crevices (150 mm deep × 600 mm wide × 15-20 mm high) 

installed on the shotcrete rock wall, using Styrofoam moulds during the application of 

shotcrete; (b) installing cladding with gecko-sized spaces across the wall; or, (c) 

through concrete habitat created through 3D printing bolted to the wall. The latter 

method has proven successful for marine and shoreline environments. These options 

have potential to provide structurally complex designs that can be installed on rock 

walls.  

 

In addition to artificial crevices/refuges, indigenous vines and scrambling plants, 

particularly Muehlenbeckia complexa, Parsonsia heterophylla, Clematis forsteri and 

Tetragonia tetragonoides will be established (Plate 5). All plant species provide 

structural habitat complexity. Flowers from M. complexa, P. heterophylla and C. 

forsteri will attract insects, and provide nectar. Invertebrates seeking flowers or feeding 

on vegetation will also attract predatory invertebrates, such as spiders, which are also 

lizard prey. The vines will have soil pockets created in the shotcrete, and climb up wire 

supports suspended from the top of the wall. Two indigenous grass species, Poa cita 

and pātītī (Microlaena stipoides), may be established on created shotcrete rock ledges 

through hydroseeding or planting. The intention is to establish a functional and 

sustainable vertical ecosystem for lizards. Plate 6 shows an example of a shotcrete 
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stabilised cliff in Auckland, although it is important to note that this particular wall was 

not designed with lizards in mind. 

 

 

 
 

 

 
 

Plate 5:   Conceptual sketches of shotcrete wall with artificial crevices and vegetated 
by indigenous vines. Illustration by Lily Castle Tidwell, Wildlands. 
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Plate 6:   Example of shotcrete stabilised cliff wall, Auckland. Note that for this 
project, considerations will be made to improve both the visual and natural character 
of the lizard habitat to be created. Public domain photograph made available through 

Creative Commons CC0 by Ingolfson. 

 

 

The Project will test the effectiveness of the chosen vertical ecosystem infrastructure 

for lizards, where the installation/ construction process is described (creation of 

artificial crevices, anchoring of plants), and plant survival/establishment and lizard 

uptake/occupancy of the new habitat is monitored over a 5 year period. 

 

This represents an opportunity to experimentally create new flora and fauna habitat 

using a commonly applied landscaping technique in New Zealand. If successful, this 

has potential to manage both the visual impacts and habitat loss, and provide new 

habitat for lizards, especially for landscape-scale projects such as motorways. 

 

Responsibility: Project Lizard Ecologist and Contractors. 

 
 
9.3.8 Monitoring  

 

To determine whether the lizard relocation is successful, a post-release monitoring 

programme is often required as a condition of Wildlife Act Authorities. However, the 

feasibility of monitoring of lizards at post-release sites will depend on the number of 

lizards found during the salvage programme, the nature of the release, and the purpose 

of the post-release monitoring programme. Given that lizards can be difficult to 

monitor, a post-release monitoring programme is usually recommended only if (a) 
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sufficient individuals are found during the salvage, (b) post-release monitoring is 

feasible, and (b) there is potential management or conservation value in knowing post-

release outcomes. A post-release monitoring programme will be triggered only if >20 

individual animals of any species are relocated. 

 

A monitoring programme that investigates (a) uptake of these newly created habitats 

by lizards both at the Tukanae Street and Rangitatau Reserves and the SMF slope, thus 

helping determine the value of these enhancements on site, and (b) the continued 

presence of lizards at the release site, is of value for outcome reporting. At present, 

there is little known about the use of habitat enhancement by salvaged lizards, although 

this is often used as a mitigation tool. A simple periodic monitoring survey will be 

undertaken to determine whether Raukawa geckos and/or northern grass skink are 

utilising newly created or enhanced habitat.  Reference sites will be included. This 

monitoring will be undertaken by an experienced and qualified herpetologist.  

 

The objective of this lizard population monitoring is to record colonisation of newly 

created habitats through the first two of the four-stage success criteria, using a Before-

After-Control-Impact study. The four-stage success criteria developed by Herbert 

(2020) are as follows: 

 

• Habitat use. 

• Reproduction evident. 

• Population benefit. 

• Self-sustaining population. 

 

The monitoring methodology to be utilised will involve re-visiting enhanced habitat 

sites (up to a maximum of 60 sites) several times during suitable weather conditions, 

and surveying for lizards. These monitoring programmes will involve the use of 

proportional occupancy type of analyses (i.e., indices or modelled occupancy).  

 

During monitoring, every captured or accessible lizard will be photographed for later 

identification. Lizards will also be measured (snout-vent length, tail length, tail base 

width), weighed, and sexed each time they are captured. Such monitoring will be 

undertaken once a year for five consecutive years. A monitoring report will be prepared 

for each of the five years, due 30 June each year. This report should assess the value of 

habitat enhancement for lizards. 
 

The monitoring work helps advance knowledge in lizard mitigation strategy, and the 

intention is to publish research outcomes in a science journal on conclusion of the study, 

informing resource management practitioners on habitat enhancement strategies. 

 

Responsibility: Project Lizard Ecologist. 
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9.4 Compensation 

 

Even with a mitigation programme as described in Section 9.3, residual effects are 

likely to remain. This is because not all lizards present will be rescued and relocated, 

and release into reserves does not necessarily infer survival and establishment, post-

release. 

 

Due to the residual effects, the Project will make a financial compensation payment of 

$15,000.00 excluding GST to Victoria University of Wellington. This funding is to go 

to a future Masters research project on an applied scientific research project on lizards 

in Wellington City. The topic of the Masters research is not finalised, but could involve 

any of the suggestions below: 

 

a) Threatened species management; 

b) Conservation translocations; 

c) Scientific research in mitigation outcomes;  

d) Development of a citizen-science biodiversity monitoring programme; or, 

e) Scientific research investigating lizard responses to Predator Free New Zealand 

(PFNZ) management.  

 

 

10. TIMELINE 
 

Lizard salvage and release work is seasonal and should only be undertaken in the 

warmer months of the year (between October and May). Warmer weather and higher 

activity levels mean that lizards are both easier to locate and trap, and have an increased 

chance of surviving the relocation process.  

 
Table 4:  Programme of lizard management work 

 
Action Indicative timeline and effort 

Avoidance 
(Section 9.23) 

• Slope cutting/stabilisation minimised through engineering 

• Spoil management throughout project. 

Mitigation 
(Section 9.34) 

• ACOs set up 3 months prior to first check. 

• Gee’s minnow traps set up immediately prior to 
commencement of live capture trapping programme. 

• Day searching, ACOs and gee’s minnow trapping 
undertaken concurrently during accepted lizard season (1 
October – 30 May). Scheduled for the 2022/2023 season. 

• Site clearance can proceed immediately on conclusion of 
lizard salvage programme, with supervised clearance. 

• Habitat creation in Tukanae Street and Rangitatau 
Reserves commences from 1 October.  

• Mouse control programme for 15 months: 3 months prior to 
commencement of vegetation clearance, and 12 months 
post clearance.  

• Lizards released into Tukanae Street and Rangitatau 
Reserves within 24 hours of capture.  

• Lizard population/habitat monitoring operates during the first 
five years of remediation programme. 

• Shotcrete wall developed. 

Compensation 
(Section 9.45) 

• Financial compensation made towards a suitable research 
recipient investigating lizards in Wellington. 

Incidental Discovery Protocol 
(see Appendix 2) 

• Throughout lifetime of Project development. 



 

 

 

Contract Report No. 6177b 

   

 

36 © 2022 

 

Sensitivity: General 

 

 

11. THREATENED SPECIES 
 

In the event that a ‘Threatened’ lizard species is encountered during the salvage 

operations, earthworks and/or vegetation clearance will cease, and the Department of 

Conservation will be consulted as to how to proceed and where to release any salvaged 

animals. ‘Threatened’ lizard species are not expected to be present at the site. 

 

 

12. AVOIDANCE OF DOUBT 
 

For avoidance of doubt, the Wildlife Act authority, once issued for the project would 

complement, and where any conflict exists, supersede this LMP. 

 

 

13. NOTICE OF REQUIREMENT CONDITION 
 

The following is a proposed condition to be attached to the designation, as proposed by 

the Notice of Requirement: 

 

The Requiring Authority shall provide at least 10 days prior to the 

commencement of works on the site a copy of the Lizard Management Plan and 

a copy of the permit obtained under the Wildlife Act 1953, as certified by the 

Department of Conservation, to WCC’s Compliance Monitoring Officer for 

their records. 

 

Resolution of any differing conditions that may arise in the future should be made by 

agreement between the consenting and permitting authorities involved, and be based on 

the input of the Authorised Personnel and the Kenepuru Office of the Department of 

Conservation. 

 

 

14. AUTHORISED PERSONNEL 
 

For the purposes of management and implementation of the requirements of this Lizard 

Management Plan and the Wildlife Act-authorised personnel operating as the Project 

Lizard Ecologist would be:  

 

Trent Bell, Principal Ecologist (Herpetology) 

Cameron Thorp, Senior Ecologist 

Lily Tidwell, Ecologist 

Caitlyn Friedel, Ecology Intern 

 

Authorised Personnel should be responsible for reporting to the Department of 

Conservation and other Territorial Authorities. 
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15. KEY PRINCIPLES FOR LIZARD MITIGATION 
 

The Department of Conservation’s Lizard Technical Advisory Group has produced best 

practice guidelines for lizard salvage and relocation activities required to mitigate 

effects of land development projects on lizards (Department of Conservation 2019). 

These guidelines contain nine key principles for these activities and Wildlife Act permit 

applications, along with the management plans, are now closely assessed by the 

Department’s Permissions Team using these principles.  

 

Table 5 below lists the nine key principles and related guidance notes for lizard 

mitigation, and the responses provided in this LMP, and the sections in this report where 

each matter is addressed. 
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Table 5:  Nine key principles for lizard salvage and transfer in Aotearoa New Zealand (Department of Conservation 2019), guidance notes, the approach proposed 
for the Moa Point SMF, and sections in this report where these matters are addressed. 

 
Principle 

No. 
Principle Guidance Notes Response Report Sections 

1 Lizard species’ values 
and site significance 
must be assessed at 
both the impact 
(development) and 
receiving sites 

• BioWeb Herpetofauna database search, 
BioWeb caveats noted. 

• Expert input on BioWeb records. 

• Latest threat classifications used. 

• Survey effort quantified and mapped with 
sufficient effort and adequately qualified 
personnel. 

• Impact and receiving site(s) both surveyed. 

• Habitat assessment undertaken. 

• Precautionary approach taken. 

• Formal species and site significance 
assessment relating to lizards/assemblage, 
e.g. EIANZ’s EcIA; also regional/territorial 
authorities (Regional Policy Statements, 
Regional Plans and/or District Plans) and iwi 
(taonga/management documents). 

• Early engagement with the Department. 

• BioWeb database search has been undertaken, with 
input for an expert herpetologist. 

• Hitchmough et al. 2021 and Crisp 2020 threat 
classifications used. 

• Habitat assessment undertaken (Wildlands 2022, this 
LMP). 

• Lizard survey undertaken at impact site but not 
potential release site (Wildlands 2022) 

• Precautionary approach taken with consideration for 
potential of Threatened species present (unlikely) 

• Reporting and evaluation during the consent process 
included significance assessments. EIANZ guidelines 
were used. 

• Pre-application engagement with the Department 
through the Lizard TAG (pers. correspondence) and 
lizard expert representing Permissions Team. Latter 
considered lizard management options (August 
2022). 

• Wellington City Council ecologists consulted on lizard 
management options (August 2022). 

• Pre-application engagement with Taranaki Whanui 
and Ngati Toa not yet undertaken 
 

5 (lizards and their 
habitats identified). 
 

2 Actual and potential 
development-related 
effects and their 
significance must be 
assessed 

• All development-related effects involving 
disturbance and possible death are considered 
significant and require a WAA. 

• Scope and detail must reflect scale and 
significance of likely effects, and be context-
specific. 

• AEE must be free of bias, and predicted 
impacts clearly identified, uncertainties 
identified. Direct and indirect effects considered. 
Cumulative effects also need to be considered. 

• Development effects may include: afforestation; 
deforestation; domestic stock exclusion; dust 
and vibration; earthworks; fire; flooding; grazing; 
habitat relocation; herbicides; irrigation; 
light/glare; pesticides; ploughing/cultivation; 
quarrying/rock removal; roading/ realignments; 

• Impact assessment undertaken (Wildlands 2022 and 
this document). 

• Scope and detail reflect scale and significance, and 
specific to possible lizard species present. 

• Detailed information presented for effects, scale, and 
impact types. 

6 (effect identification, 
assessment) 
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Principle 
No. 

Principle Guidance Notes Response Report Sections 

salvage and transfer; tourism/visitor impacts; 
vegetation clearance; weed encroachment. 

• Effects may include habitat loss; habitat quality 
reduction; habitat/population fragmentation; 
habitat change; trampling; displacement; 
disturbance; injury; death; change in predator 
guilds; decreased survival, sub-lethal and lethal 
effects (herbicides, pesticides); overheating, 
overcrowding, competition, injury, death 
(captive management); poaching; reduction in 
reproductive output; diet change. 

3 Alternatives to moving 
lizards must be 
considered 

• Need to consider mitigation hierarchy: 
- Avoidance 
- Remediation  
- Mitigate 
- Offset/Compensate 

• Need to ensure no-net-loss. 

• Need to justify actions/non-actions in hierarchy. 

• Avoidance is not possible due to the nature of 
Project’s requirements, however slope stabilisation 
minimisation and spoil management possible. 

• Mitigation is being addressed by lizard salvage and 
transfer to two protected Wellington City Council 
reserves.. 

• Habitat enhancement will be undertaken, supported 
by a study on uptake by lizards. 

• Compensation funding provided for a research 
project looking at lizard responses to Predator Free 
management in Wellington. 
 

8, 9 (strategy), 
9.2 (avoidance), 
9.3 (mitigation), 
9.4 (compensation). 

4 Threatened species 
require more careful 
consideration than less-
threatened species 

 • Threatened species are highly unlikely to be present.  

• DOC will be consulted if threatened species are 
discovered. 

11 (Threatened 
species require DOC 
consultation). 

5 Lizard salvage, transfer 
and release must use the 
best available 
methodology 

• Need to ensure existing populations are 
protected by successfully re-establishing 
elsewhere. 

• Should follow DOC’s translocation permitting 
process. 

• Describe why salvage is needed, the salvage 
techniques proposed, an assessment of release 
site, and post-release management. 

• Determine objectives of salvage and how much 
this contributes to attainment of no-net-loss in 
lizard values. 

• Consider multiple ‘salvage events’, which 
should stop only after at least 3 unsuccessful 
salvage attempts under appropriate field 
conditions. 

• Involve experienced, skilled herpetologists. 

• Salvage will be required, as all lizard habitat cannot 
be avoided. 

• Lizards will be salvaged and released into adjacent 
reserves, thereby re-established elsewhere within 
the resident population. 

• Salvage programme will involve experienced, skilled 
herpetologists working with trained personnel. 

• Salvage effort will include multiple pre-clearance 
methods and techniques, 20 person hours day 
searching and 20 person hours spotlighting, 60 
funnel traps checked 10× (600 trap nights) and 40 
ACOs checked 10× (400 checks) set out in 
appropriate locations, during lizard season/ optimal 
weather conditions between October and May 

• Incidental discovery protocols for lizards discovered 
outside of the salvage programme. 

9.3 (salvage/release),  
Appendix 3 (incidental 
discovery protocol). 
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Principle 
No. 

Principle Guidance Notes Response Report Sections 

• High proportion of lizards will still remain 
undetected; need to address residual effects 
through offsetting/compensation. 

• Consider: pre-clearance searches/trapping; 
destructive searches; post-clearance searches. 

• Follow guidelines for conservation-led 
translocations (DOC 2019). These provide 
detail on methods for capture, temporary 
holding and release of lizards. 

• Translocation guidelines and process will be followed 
as set out in this LMP, particularly Section 7.8. 
Includes post-release population monitoring. 

• Not a translocation event, as salvaged lizards are to 
be released into local congener populations. 

• A five year study investigating habitat enhancement 
uptake will be undertaken. 

• Residual effects will be addressed through a 
compensation study on predator management 
requirements for lizards. 
 

6 Receiving sites and their 
carrying capacity must 
be suitable in the long 
term 

Release sites: 

• Must be ecologically appropriate and have long-
term security/must be suitable through time for 
the species; resident lizards, their abundances 
and habitat use must be understood, and 
assurance that there will be sufficient animals 
for a genetically viable population; must be 
sufficiently distanced from impact site or 
exclusion fences and traps used, but as close 
as possible so that they are released into 
similar microhabitat and climate; post-release 
monitoring must be achievable, if appropriate; 
must be within the species’ natural geographic 
range, no mixing of genetically structured 
populations. 

• Habitat must be suitable for the species/habitat 
should be predominantly indigenous vegetation 
sufficiently large and continuous that it will 
support the lizards and the eventual established 
population; it must contain sufficient resources 
(food, cover, retreats), buffers from climatic 
extremes (drought, cold), and not prone to 
flooding or erosion; must be sufficient resources 
for both resident and translocated lizards, or 
enhanced to ensure these resources are 
available; ongoing management must improve 
this habitat for lizards over timeframes that are 
ecologically relevant. 

• Site must provide protection from predators/ 
habitat must be secure from predators or 
effective pest control place is in place to allow 
lizards to establish; if predators are eradicated, 

• Two release sites have been identified: Wellington 
City Council’s Tukanae Street Reserve and 
Rangitatau Reserve. 

• These sites are ecologically, climatically, and 
genetically-appropriate for lizard species, because 
the sites are adjacent to the impact site with 
congener lizard populations. 

• All salvaged lizards will be released into the reserves 
using a low-density release strategy within habitat 
suitable for the species, regardless of the number of 
individuals relocated. 

• Resident lizards and their relative abundances are 
likely to be in moderate number. 

• Predator management for rats or mustelids are not 
required because the site is within Predator Free 
Wellington operation area, however temporary 
management of mice and residual rats will be 
undertaken 

• Habitat enhancement will be implemented at each 
release site. 

• The sites, as legally-protected council reserves, are 
secure from land development. 

9.3.4-9.3.8 (release). 



 

 

 

Contract Report No. 6177b 

   

 

41 © 2022 

 

Sensitivity: General 

Principle 
No. 

Principle Guidance Notes Response Report Sections 

there needs to be appropriate biosecurity 
procedures to prevent reinvasion. 

• Site must be protected legally from future 
human disturbance/via long term protection. 

7 Monitoring is required to 
evaluate the salvage 
operation 

• Post-release monitoring requires clear 
objectives prior to initiation, and is needed to 
inform and test salvage methods. 

• Post-release monitoring will be undertaken on uptake 
of enhanced habitat by lizards. 

9.3.8 (lizard 
monitoring). 

8 Reporting is required to 
communicate outcomes 
of salvage operations 
and facilitate process 
improvements 

• Detailed reporting required and must be sent to 
DOC and iwi. 

• For large projects involving multiple species 
and/or significant sites, interim reports and/or 
liaison appropriate to ensure milestones and 
performance standards in WAA have been 
met – these should also include progress 
reporting against lizard mitigation/management 
plan objectives, including post-release 
monitoring objectives.  

• All lizard location data must be sent to 
herpetofauna@doc.govt.nz for inclusion in the 
BioWeb Herpetofauna database. 

• Annual reports are to be provided with reports on 
salvage (1st year), and annual population/habitat 
monitoring reports for the first five years of 
management. 

• $15,000.00 of compensation funding will contribute to 
the undertaking of a suitable Masters thesis project on 
a lizard conservation or management topic relevant to 
Wellington. 

18 (reporting). 
 

9 Contingency actions are 
required when lizard 
salvage and transfer 
activities fail 

• There is an obligation to ensure no-net-loss of 
lizard populations and lizard habitat post-
development in the event of mitigation failure. 

• Contingency actions are now essential in 
management plans. 

• Contingency actions require the same scrutiny 
as any mitigation event. 

• Contingency requires careful thoughtful design 
and commitment to implementation, if needed. 

• Remediation work will be undertaken until evidence 
confirms uptake of new habitat by lizards. Monitoring 
lizard management outcomes will be shared with DOC 
and other relevant partners. 

16 (contingency). 

mailto:herpetofauna@doc.govt.nz
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16. CONTINGENCY 
 

In the event that monitoring the habitat creation at the Moa Point SMF fails (e.g. either 

planting failure, or non-colonisation by lizards within a five year period), this failure 

will be remediated through additional habitat creation work at the site until the Project 

Lizard Ecologist is satisfied that, through monitoring, a lizard population has 

subsequently colonised the site. This additional habitat creation work will be developed 

through a revised site management plan addressing the identified factors (such as failure 

of a particular plant species to establish, leading to substitution with another suitable 

species). 

 

Wellington City Council will share all data with the Department of Conservation, 

including:  

 

• Description of lizard habitat enhancement programme. 

• Data on uptake of the newly established habitat by lizards over time. 

• Formal publication of the research programme through an appropriate peer-

reviewed science journal. 

 

This will ensure that all stakeholders are able to learn from the project, whether it has 

been a success or a failure, and also to ensure that the knowledge acquired as a result 

of the effort is able to be applied elsewhere. Sharing of results and knowledge is 

especially important as relatively little is known about appropriate strategies to ensure 

successful outcomes when mitigating human-wildlife conflict for lizards. 

 

 

17. REPORTING 
 

Annual reports will be submitted to the Department of Conservation for five 

consecutive years as follows: 

 

• One lizard salvage and release report, including Amphibian and Reptile 

Distribution Scheme (ARDS cards). 

 

• Five consecutive years of lizard population/habitat enhancement monitoring 

reports. 

 

• A lizard habitat enhancement research paper in a peer-reviewed science journal. 

 

Any other reporting requirements outlined in the Wildlife Act authority issued for the 

Moa Point SMF Project will be adhered to.  

 

 

18. LIKELY EFFECTS AFTER LIZARD MANAGEMENT 
 

Table 6 provides a summary of the level of potential effects that will remain if all of the 

lizard management actions suggested above are implemented in full. 
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Table 6:  Summary of the potential adverse effects for indigenous lizards as a result of the SMF construction following mitigation. 

Potential Effects 
Ecological Feature 

Affected 
Ecological 

Value  
Timescale of 

Effect 
Magnitude of 

Effect 
Initial 

Level of Effect 
Measure to 

Address Effect 

Final 
Level of 
Effect 

Disturbance and harm 
to indigenous lizards; 

habitat loss; 
displacement; 

predation 

Raukawa gecko 
Northern grass skink 

Moderate Permanent Moderate Moderate 

Lizard management 
planning involving 
salvage, habitat 
enhancement, 

release, monitoring, 
compensation 

Low 

Disturbance and harm 
to indigenous lizards; 

habitat loss; 
displacement; 

predation 

Copper skink1 Very High Permanent High Very High 

Lizard management 
planning involving 
salvage, habitat 
enhancement, 

release, monitoring, 
compensation 

Low 

 

 

 

1 This species has not been detected at the Project site so far. 
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19. CONCLUSIONS 
 

 

A lizard survey undertaken for the project confirmed the presence of two indigenous 

lizard species at the site: northern grass skink and Raukawa gecko. Both these species 

are classified as ‘Not Threatened’ and have moderate ecological value. It is also 

possible that copper skink is present (‘At Risk – Declining’; ‘Regionally Threatened – 

Critical’). Lizards will be at significant risk of harm (injury or death) as a result of the 

development of the Project. Impact assessment for the two confirmed lizard species 

without mitigation was described as ‘Moderate’ for magnitude of effect and level of 

effect.  

 

Due to the presence of legally protected lizards, a Wildlife Act Authority is required 

from the Department of Conservation. A Lizard Management Plan (LMP) for the 

project will be required to secure the authorization required for the Project. This 

document represents the LMP required to secure the Wildlife Act permit. It includes: 

 

• Avoidance measures (where possible). 

• Mitigation measures through salvage and relocation of lizards from safely 

accessible parts of the work site into Tukanae Street Reserve and Rangitatau 

Reserve. This pre- and during clearance salvage effort will involve a combination 

of Onduline ACOs (400 checks), Gee’s minnow traps (600 trap nights), day 

searches (20 person hours), destructive searches and spotlighting (20 person hours) 

during optimal conditions weather during the lizard field season (October – May). 

• A habitat enhancement programme will be undertaken at the Tukanae Street and 

Rangitatau Reserves, and on a slope requiring stablisation. This work is intended to 

remedy the loss of 0.33 hectares of lizard habitat. 

• Create improved-quality lizard habitat for northern grass skink and Raukawa gecko 

within the Project site, the Tukanae Street Reserve and the Rangitatau Reserve to 

offset the loss of 0.33 hectares of habitat as a result of the Project. 

• A Vegetation Management Plan is currently being prepared to enhance adjacent 

lizard habitat within the remainder of the Project property for northern grass skink 

and Raukawa geckos. These activities include restoration of the indigenous plant 

community, pest plant management, and habitat enhancement undertaken during 

and after site works, and maintenance of planting areas for a minimum of three 

years. Specific activities include (i) the creation of biotic and abiotic lizard habitat 

at the Tukanae Street Reserve and Rangitatau Reserve, (ii) the establishment of 

indigenous plant species such as matagouri (Discaria toumatou) and mingimingi 

(Coprosma propinqua), and on cliffs, the following: pōhuehue (Muehlenbeckia 

complexa), Forster’s clematis (Clematis forsteri), New Zealand jasmine (Parsonsia 

heterophylla), and Tetragonia tetragonoides. 

• Implement pest animal management (specifically, for mice) along 2 kilometres of 

public tracks within the Tukanae Street and Rangitatau Reserves at least 15 months. 

This involves adding 80 Philproof bait stations with Double Tap toxin 

(Diphacinone/Cholecalciferol) at 25 m intervals, serviced monthly between 

November-May, and bimonthly (every two months) during the winter.   
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• Lizards will be released into the two reserves once this pest control programme and 

habitat enhancement programme has been in place at the Tukanae Street and 

Rangitatau Reserves for a minimum of three months. The release will occur only 

between the months of October to April, inclusive.   

• Monitoring of lizard management measures will be undertaken over a five year 

period, assessing actual outcomes of relocation and habitat enhancement work. This 

programme has a specific focus on lizard population establishment in enhanced 

habitat. 

• A compensation package for lizards has been prepared to address the proportion of 

the lizard population that cannot be safely relocated because of inaccessibility and 

health and safety considerations. The compensation will fund a suitable Masters 

research project in Wellington. 

• An Incidental Discovery Protocol (Appendix 3) has been prepared for unexpected 

discoveries of lizards, in addition to the lizard management work identified above. 

This LMP follows the nine key principles for lizard mitigation (Department of 

Conservation 2019) and addresses the lizard management requirements for the potential 

‘At Risk’ and ‘Not Threatened’ lizard species present in the project site. No 

‘Threatened’ lizard species have been found to date and these are highly unlikely to be 

present.  If the measures outlined in this LMP are implemented appropriately, the 

potential adverse effects of the proposed Moa Point Sludge Minimisation Facility on 

lizards will be fully addressed.   
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APPENDIX 1 

 

MOA POINT SLUDE MINIMISATION FACILITY PLANS 
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APPENDIX 2 

 

SURVEYS FOR NAULTINUS GECKOS DURING WINTER 

 

New Zealand’s nine species of green gecko (Naultinus spp.) are highly detectable in sunny 10 

degree plus weather conditions in mid-winter, but only in coastal, low altitude populations 

(generally <50 kilometres from the coast and <400 metres in elevation). At inland or higher 

altitude sites they appear to retreat below ground level to escape the cold and can be difficult 

to detect in winter.  

 

Examples of species and sites where Naultinus geckos are highly detectable in winter include 

jewelled geckos (Naultinus gemmeus) on Otago Peninsula, where jewelled geckos are 

detectable throughout the year and detection rates are higher in winter than in summer (Knox, 

2010). In addition, Marlborough green geckos (Naultinus manukanus; C. Knox pers. obs.), 

barking geckos (Naultinus punctatus) in Wellington City (T. Bell pers. obs.), rough geckos 

(Naultinus rudis) near Kaikoura (C. Knox pers. obs.), and elegant geckos (Naultinus elegans) 

on the Waikato coastline (C. Knox pers. obs.) have been observed in winter, often in good 

numbers – such as 10 N. manukanus in two person hours (C. Knox, pers. obs.). In addition, 

there are winter reports of starred gecko (Naultinus stellatus) on Farewell Spit and Aupouri 

green gecko (Naultinus flaviricticus) near Cape Reinga (DOC Herpetofauna database).  

 

Winter can be a good time for Naultinus surveys when appropriate sunny weather is targeted. 

In summer often it gets too hot for species of Naultinus to bask in the foliage and they retreat 

into the shade or high into the forest canopy where they are very hard to find. In winter, 

Naultinus geckos often bask on forest edges or low to the ground where they are more 

detectable. For example, at a tall kanuka forest site on the Otago Peninsula between 2009 and 

2014 the average number of jewelled geckos found on the forest edge over the course of a 

survey day (five hours) was more than twice as high in winter than in summer (average of 13 

per day in winter (20 surveys) versus an average of six per day in summer (eight surveys); C 

Knox, unpub. data.).  

 

Carey Knox 

July 2022 
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APPENDIX 3 

 

 

INCIDENTAL DISCOVERY PROTOCOL FOR LIZARDS 

 

INTRODUCTION 

 

An Incidental Discovery Protocol (IDP) has been developed for the unexpected 

discovery of lizards during the development of the Moa Point Sludge Minimisation 

Facility. This project is being undertaken by the Wellington City Council, and subject 

to a Lizard Management Plan and Wildlife Act Authorisation (also known as a wildlife 

permit).  

 

Where lizard habitat occurs, lizards should always be assumed to be present, and where 

site works may adversely affect lizards, these should always be assessed and managed 

by suitably qualified and experienced ecologists, with management plans and wildlife 

permits in place.  

 

This IDP has been prepared specifically for a project where lizards are unexpectedly 

encountered during site works in the absence of the Project Lizard Ecologist. This IDP 

enables the correct actions to be undertaken should any unexpected discoveries be 

made. 

 

INCIDENTAL DISCOVERY PROTOCOLS 

 

 Overview 

 

Incidental discovery protocols are set out below for construction staff and contractors, 

and are to be followed if any lizards are discovered during activities at the Moa Point 

Sludge Minimisation Facility site.  

 

Where lizards might usually be found: 

 

Normally, lizards could be present and encountered in and on vegetation such as shrubs 

and trees, and in grassland habitat.  They may also bask in sunny exposed spots such as 

rock faces. They may be revealed when disturbed by habitat clearance or earthworks.  

 

Where lizards might be found unexpectedly:  

 

Lizards occasionally colonise man-made structures or man-made debris surrounding 

natural lizard habitat such as corrugated iron, wood piles, or discarded rubbish.  

 

Incidental Discovery Protocols 

Following the incidental discovery of a lizard: 

 

• Immediately (as soon as discovery of a lizard is made) restrict activities to beyond 

25 metres of the place of discovery.  
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• If possible, capture the lizard and place in a container with grass. Ensure to create 

breathing holes in the container for the lizard. Hold the lizards in captivity in a cool, 

shady location out of sun until a decision is made about where to relocate them. 

• If lizards are unable to be captured and/or photographed, note as much detail as 

possible. For example, was it a gecko or skink; what colour was it (including colour 

patterns), approximate size? Also, describe the habitat it was found in. You will 

need to describe these details to your manager and the Project Lizard Ecologist. 

• Immediately inform the environmental manager/operations manager on-site who 

will then follow the protocol outlined in below. 

• The environmental/operations manager should immediately notify the Project 

Lizard Ecologist, and follow the instructions provided. 

• Document: 

- Date and time. 

- Weather conditions. 

- Observer name(s). 

- Photographs of the animal (if possible) and the location where it was found. 

Photograph the lizard from above trying to show the head and any markings on 

the upper body or back. A cell-phone picture is adequate for this and will help 

with identification of species. 

- Location (GPS coordinates) 

- Habitat types in which the lizard(s) were observed. 

- Species (can be confirmed by experts). 

 

- If injured: 

- What part of the animal is injured? (Photograph the injury). 

- Time since injury (if known). 

- Probable cause of injury (if known). 

- Injured lizards should be delivered immediately to the Wellington Zoo 

“Nest” Te Kōhanga. 

 

- If a carcass is found: 

- Condition of carcass. 

- Probable cause of death (if known). 

- Notify the Council, which will notify the Department of Conservation and 

ask for advice on how to proceed. 

- If the carcass is in good condition (i.e. recently deceased), arrange for it to 

be sent to Museum of New Zealand Te Papa Tongarewa immediately. 

However, if the lizard is a threatened species and/or is obviously diseased 

and necropsy is required, the carcass may need to be sent to Wildbase 

(06 350 5329), Massey University, in Palmerston North, unless advised 

otherwise by the Department of Conservation. 

 

• All captured lizards will be released by the Project Lizard Ecologist elsewhere on 

the same property. Animals will be released into natural refugia in habitat types 

considered as suitable for the particular species. The release site will be: 

- Protected from future development. 
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- Of sufficient size, habitat complexity and containing biophysical characteristics 

(i.e., receiving appropriate sunlight and humidity) required to provide all the life 

history needs of relocated lizards. 

- Located close to the source population (genetically appropriate). 

- Within similar habitats and climatical environments (ecologically appropriate). 

- The Project Lizard Ecologist will determine the release sites. 

• If the species encountered has a Threat Classification status of ‘Threatened’ (a 

higher conservation threat status than ‘At Risk’) then all works must cease 

immediately (as soon as the discovery is made), until an assessment is made of the 

risk the works programme poses to the lizard population, and any specific 

management that is required, including avoidance. This is highly unlikely to be 

required. 

• Should a nationally ‘Threatened’ lizard species be encountered, the Project Lizard 

Ecologist will immediately consult with the Department of Conservation to ask for 

advice on how to proceed. Further works may not be able to proceed until approval 

has been granted to continue or a lizard management plan has been drafted for the 

relevant species. This is also highly unlikely to be required. 

 

• The Project Lizard Ecologist will ensure records are submitted to the Amphibian 

and Reptile Distribution Scheme (ARDS), which feeds into the Department of 

Conservation’s BioWeb Herpetofauna database. 
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Appendix B: Scientific names  

 Kohekohe (Didemocheton spectabilis)  

 Māhoe (Melicytus ramiflorus) 

 Rīmū (Dacrydium cupressinum)  

 Northern rātā (Metrosideros robusta)  

 Tauhinu (Ozothamnus leptophyllus)  

 Matagouri (Discaria toumatou) 

 Pōhuehue (Muehlenbeckia complexa and M. australis,)  

 Mingimingi (Coprosma propinqua var. propinqua) 

 Kōkihi (Tetragonia trigyna) 

 New Zealand bindweed (Calystegia tuguriorum)  

 Wharariki (Phormium cookianium subsp. cookianum) 

 Makaka (Plagianthus divaricatus)  

 Sand coprosma (Coprosma acerosa) 

 Taupata (Coprosma repens) 

 Shore spurge (Euphorbia glauca)  

 Pātītī (Microlaena stipoides) 

 Tussocks (Poa sp.)   

 Wīwī (Juncus sp.) 

 Kapungawha (Schoenoplectus tabernaemontani)  

 Maakoako (Samolus repens) 

 Remuremu (Selliera radicans) 

 Sea holly (Eryngium vesiculosum) 



 
 
 

  

 

 Arrowgrass (Trichglochin striata) 

 Beaded samphire (Salicornia quinqueflora)  

 Sand sedge (Carex pumila) 

 Pīngao (Ficinia spiralis) 

 Iceplant (Disphyma australe) 

 Kikuyu (Cenchrus clandestinus) 

 Gorse (Ulex europaeus) 

 Darwin’s barberry (Berberis darwinii) 

 Forster’s clematis (Clematis forsteri) 

 New Zealand jasmine (Parsonsia heterophylla), 

 Ngāhere gecko (Mokopirirakau “southern North Island”) 

 Barking gecko (Naultinus punctatus) 

 Raukawa gecko (Woodworthia maculata) 

 Copper skink (Oligosoma aeneum) 

 Northern spotted skink (O. kokowai) 

 Ornate skink (O. ornatum) 

 Northern grass skink (O. polychroma) 

 Glossy brown skink (O. zelandicum) 

  



 
 
 

  

 

Appendix C: Key principles for lizard mitigation 

The Department of Conservation’s Lizard Technical Advisory Group has produced best 

practice guidelines for lizard salvage and relocation activities required to mitigate effects 

of land development projects on lizards (Department of Conservation 2019).  

These guidelines contain nine key principles for these activities and Wildlife Act permit 

applications, along with the management plans, are now closely assessed by the 

Department’s Permissions Team using these principles.  

The table overleaf lists the nine key principles and related guidance notes for lizard 

mitigation, and the responses provided in the Moa Point SMF LMP, and the LMP sections 

where each matter is addressed. 

 

  



 
 
 

  

 

 

Principle 
No. 

Principle Guidance Notes Response 

1 Lizard species’ values and 
site significance must be 
assessed at both the impact 
(development) and receiving 
sites 

 BioWeb Herpetofauna database search, BioWeb caveats 
noted. 

 Expert input on BioWeb records. 
 Latest threat classifications used. 
 Survey effort quantified and mapped with sufficient effort 

and adequately qualified personnel. 
 Impact and receiving site(s) both surveyed. 
 Habitat assessment undertaken. 
 Precautionary approach taken. 
 Formal species and site significance assessment relating 

to lizards/assemblage, e.g. EIANZ’s EcIA; also 
regional/territorial authorities (Regional Policy 
Statements, Regional Plans and/or District Plans) and iwi 
(taonga/management documents). 

 Early engagement with the Department. 

 BioWeb database search has been undertaken, with input for 
an expert herpetologist. 

 Hitchmough et al. 2021 and Crisp 2020 threat classifications 
used. 

 Habitat assessment undertaken (Wildlands 2022, this LMP). 
 Lizard survey undertaken at impact site but not potential release 

site (Wildlands 2022) 
 Precautionary approach taken with consideration for potential of 

Threatened species present (unlikely) 
 Reporting and evaluation during the consent process included 

significance assessments. EIANZ guidelines were used. 
 Pre-application engagement with the Department through the 

Lizard TAG (pers. correspondence) and lizard expert 
representing Permissions Team. Latter considered lizard 
management options (August 2022). 

 Wellington City Council ecologists consulted on lizard 
management options (August 2022). 

 Pre-application engagement with Taranaki Whanui and Ngati 
Toa not yet undertaken. 

 A Wildlife Act Authority applied for along with LMP. 
 

2 Actual and potential 
development-related effects 
and their significance must be 
assessed 

 All development-related effects involving disturbance and 
possible death are considered significant and require a 
WAA. 

 Scope and detail must reflect scale and significance of 
likely effects, and be context-specific. 

 AEE must be free of bias, and predicted impacts clearly 
identified, uncertainties identified. Direct and indirect 
effects considered. Cumulative effects also need to be 
considered. 

 Development effects may include: afforestation; 
deforestation; domestic stock exclusion; dust and 
vibration; earthworks; fire; flooding; grazing; habitat 
relocation; herbicides; irrigation; light/glare; pesticides; 

 Impact assessment undertaken (Wildlands 2022 and this 
document). 

 Scope and detail reflect scale and significance, and specific to 
possible lizard species present. 

 Detailed information presented for effects, scale, and impact 
types. 



 
 
 

  

 

Principle 
No. 

Principle Guidance Notes Response 

ploughing/cultivation; quarrying/rock removal; roading/ 
realignments; salvage and transfer; tourism/visitor 
impacts; vegetation clearance; weed encroachment. 

 Effects may include habitat loss; habitat quality reduction; 
habitat/population fragmentation; habitat change; 
trampling; displacement; disturbance; injury; death; 
change in predator guilds; decreased survival, sub-lethal 
and lethal effects (herbicides, pesticides); overheating, 
overcrowding, competition, injury, death (captive 
management); poaching; reduction in reproductive 
output; diet change. 

3 Alternatives to moving lizards 
must be considered 

 Need to consider mitigation hierarchy: 
- Avoidance 
- Remediation  
- Mitigate 
- Offset/Compensate 

 Need to ensure no-net-loss. 
 Need to justify actions/non-actions in hierarchy. 

 Avoidance is not possible due to the nature of Project’s 
requirements, however slope stabilisation minimisation and 
spoil management possible. 

 Mitigation is being addressed by lizard salvage and transfer to 
two protected Wellington City Council reserves.. 

 Habitat enhancement will be undertaken, supported by a study 
on uptake by lizards. 

 Compensation funding provided for a research project looking 
at lizard responses to Predator Free management in 
Wellington. 
 

4 Threatened species require 
more careful consideration 
than less-threatened species 

  Threatened species are highly unlikely to be present.  
 DOC will be consulted if threatened species are discovered. 

5 Lizard salvage, transfer and 
release must use the best 
available methodology 

 Need to ensure existing populations are protected by 
successfully re-establishing elsewhere. 

 Should follow DOC’s translocation permitting process. 
 Describe why salvage is needed, the salvage techniques 

proposed, an assessment of release site, and post-
release management. 

 Determine objectives of salvage and how much this 
contributes to attainment of no-net-loss in lizard values. 

 Consider multiple ‘salvage events’, which should stop 
only after at least 3 unsuccessful salvage attempts under 
appropriate field conditions. 

 Involve experienced, skilled herpetologists. 

 Salvage will be required, as all lizard habitat cannot be 
avoided. 

 Lizards will be salvaged and released into adjacent reserves, 
thereby re-established elsewhere within the resident 
population. 

 Salvage programme will involve experienced, skilled 
herpetologists working with trained personnel. 

 Salvage effort will include multiple pre-clearance methods and 
techniques, 20 person hours day searching and 20 person 
hours spotlighting, 60 funnel traps checked 10× (600 trap 
nights) and 40 ACOs checked 10× (400 checks) set out in 



 
 
 

  

 

Principle 
No. 

Principle Guidance Notes Response 

 High proportion of lizards will still remain undetected; 
need to address residual effects through 
offsetting/compensation. 

 Consider: pre-clearance searches/trapping; destructive 
searches; post-clearance searches. 

 Follow guidelines for conservation-led translocations 
(DOC 2019). These provide detail on methods for 
capture, temporary holding and release of lizards. 

appropriate locations, during lizard season/ optimal weather 
conditions between October and May 

 Incidental discovery protocols for lizards discovered outside of 
the salvage programme. 

 Translocation guidelines and process will be followed as set out 
in this LMP, particularly Section 7.8. Includes post-release 
population monitoring. 

 Not a translocation event, as salvaged lizards are to be 
released into local congener populations. 

 A five year study investigating habitat enhancement uptake will 
be undertaken. 

 Residual effects will be addressed through a compensation 
study on predator management requirements for lizards. 
 

6 Receiving sites and their 
carrying capacity must be 
suitable in the long term 

Release sites: 
 Must be ecologically appropriate and have long-term 

security/must be suitable through time for the species; 
resident lizards, their abundances and habitat use must 
be understood, and assurance that there will be sufficient 
animals for a genetically viable population; must be 
sufficiently distanced from impact site or exclusion fences 
and traps used, but as close as possible so that they are 
released into similar microhabitat and climate; post-
release monitoring must be achievable, if appropriate; 
must be within the species’ natural geographic range, no 
mixing of genetically structured populations. 

 Habitat must be suitable for the species/habitat should be 
predominantly indigenous vegetation sufficiently large 
and continuous that it will support the lizards and the 
eventual established population; it must contain sufficient 
resources (food, cover, retreats), buffers from climatic 
extremes (drought, cold), and not prone to flooding or 
erosion; must be sufficient resources for both resident 
and translocated lizards, or enhanced to ensure these 
resources are available; ongoing management must 

 Two release sites have been identified: Wellington City 
Council’s Tukanae Street Reserve and Rangitatau Reserve. 

 These sites are ecologically, climatically, and genetically-
appropriate for lizard species, because the sites are adjacent to 
the impact site with congener lizard populations. 

 All salvaged lizards will be released into the reserves using a 
low-density release strategy within habitat suitable for the 
species, regardless of the number of individuals relocated. 

 Resident lizards and their relative abundances are likely to be 
in moderate number. 

 Predator management for rats or mustelids are not required 
because the site is within Predator Free Wellington operation 
area, however temporary management of mice and residual 
rats will be undertaken 

 Habitat enhancement will be implemented at each release site. 
 The sites, as legally-protected council reserves, are secure 

from land development. 



 
 
 

  

 

Principle 
No. 

Principle Guidance Notes Response 

improve this habitat for lizards over timeframes that are 
ecologically relevant. 

 Site must provide protection from predators/ habitat must 
be secure from predators or effective pest control place 
is in place to allow lizards to establish; if predators are 
eradicated, there needs to be appropriate biosecurity 
procedures to prevent reinvasion. 

 Site must be protected legally from future human 
disturbance/via long term protection. 

7 Monitoring is required to 
evaluate the salvage 
operation 

 Post-release monitoring requires clear objectives prior to 
initiation, and is needed to inform and test salvage 
methods. 

 Post-release monitoring will be undertaken on uptake of 
enhanced habitat by lizards. 

8 Reporting is required to 
communicate outcomes of 
salvage operations and 
facilitate process 
improvements 

 Detailed reporting required and must be sent to DOC and 
iwi. 

 For large projects involving multiple species and/or 
significant sites, interim reports and/or liaison appropriate 
to ensure milestones and performance standards in WAA 
have been met – these should also include progress 
reporting against lizard mitigation/management plan 
objectives, including post-release monitoring objectives.  

 All lizard location data must be sent to 
herpetofauna@doc.govt.nz for inclusion in the BioWeb 
Herpetofauna database. 

 Annual reports are to be provided with reports on salvage (1st 
year), and annual population/habitat monitoring reports for the 
first five years of management. 

 $15,000.00 of compensation funding will contribute to the 
undertaking of a suitable Masters thesis project on a lizard 
conservation or management topic relevant to Wellington. 

9 Contingency actions are 
required when lizard salvage 
and transfer activities fail 

 There is an obligation to ensure no-net-loss of lizard 
populations and lizard habitat post-development in the 
event of mitigation failure. 

 Contingency actions are now essential in management 
plans. 

 Contingency actions require the same scrutiny as any 
mitigation event. 

 Contingency requires careful thoughtful design and 
commitment to implementation, if needed. 

 Remediation work will be undertaken until evidence confirms 
uptake of new habitat by lizards. Monitoring lizard management 
outcomes will be shared with DOC and other relevant partners. 

mailto:herpetofauna@doc.govt.nz
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