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Foreword 

The Pukekohe-Paerata area has been identified by Council as suitable for 

future urban growth. Information gathering is now underway to support the 

preparation of a Structure Plan for the area which will guide where 

development occurs and identify opportunities and constraints in the area. 

Structure planning enables the Council to identify, investigate and address the potential 

effects of urbanisation and development on natural and physical resources in the structure 

plan area.  The effects on neighbouring areas, particularly those that have been scheduled 

in the Unitary Plan in relation to natural heritage, Mana Whenua, natural resources, 

coastal environment, historic heritage and special character can also be considered. 

1 Executive summary 

The Pukekohe-Paerata area is a highly modified landscape, with a large provincial town 

centre surrounded predominantly by arable horticultural activity. Consequently very little 

native vegetation remains and freshwater habitats are severely degraded. 

Formulation of a Structure Plan for the area provides an opportunity to improve ecological 

values, set objectives for ecological enhancement, guide the placement of reserves and 

align community recreation corridors with these. 

Constraints for development –  

 Proximity of developable area to watercourses 

 Avoidance of watercourse loss i.e. no permanent loss with culverting 

 Avoidance of vegetation loss, especially Significant Ecological Areas 

 

Key opportunities specifically relate to the following -  

 Retaining and enhancing remaining native vegetation to improve wildlife habitat 

 Retaining and buffering natural watercourses to improve water quality and increase 
numbers and diversity of instream biota 

 Retaining natural topography to ensure watercourses can maintain natural form and 
function 

 Aligning reserves and recreational connections with existing natural watercourse 
corridors to provide user integration with nature and wider buffering for wildlife 
movement 

 Reintroducing riverine wetlands to natural floodplains to provide recharge of water 
tables 

 Repatriation of modified watercourses to reinstate sinuosity and habitat heterogeneity  
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Implementing these opportunities will align with various provisions regarding 

environmental protection as detailed in the Auckland Unitary Plan. They will also contribute 

to the implementation of national strategies such as the National Policy Statement for 

Freshwater Management and the National Biodiversity Strategy, and regional 

environmental policies such as the Auckland Growing Greener principles relating to urban 

transformation that also restores nature and healthy waterways.  
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2 Scope of report 

The purpose of this report is to identify and describe the ecological values 

present in the Pukekohe-Paerata Structure Plan area and provide guidance 

for development that ensures that these values are enhanced and protected 

in the long term.  

Formulation of this report has drawn on relevant available reports, Council databases, 

external databases (Department of Conservation, Land Environments of New Zealand), 

aerial imagery, and internal Council expertise.  

Outside the scope of this report are assessment of values other than those relating to 

biodiversity and ecology, or principles that could improve ecological values indirectly such 

as sustainable design or energy systems. 

3 Site description 

The area covered by the Pukekohe-Paerata Structure Plan is highly modified 

with little native vegetation remaining, yet with reasonably intact 

watercourses. Market gardens are present on elite soils and agriculture 

occupies the remainder. 

The structure plan (PPSP) covers the areas zoned for future urban growth from Pukekohe 

township in the south to the small settlement of Paerata to the north, covering 

approximately 1300ha (Figure 1). The PPSP area is a highly modified landscape of 

horticultural and agricultural use with very little remnant native vegetation present. The 

PPSP area consists of low profile small gullies surrounding watercourses with lots of 

relatively flat areas, rising from 25m above sea level (asl) in the north to 125m asl in the 

south. The majority of watercourses drain to the north via the Whangapouri catchment and 

eventually discharge to the Manukau harbour to the north of the PPSP area at the 

Pahurehure inlet. To the south, the smaller Tutaenui catchment drains south to the 

Waikato region. The soils of the area are brown granular loams that are volcanic in origin 

and of high fertility. 
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Figure 1: Pukekohe-Paerata area showing Future Urban Zones in yellow  



 

3.1 Original vegetation cover 

Originally the entire area would have been covered in native vegetation (Figure 2), the 

southern part in puriri forest (classified as WF7¹) and the northern part in taraire, tawa, 

podocarp forest (WF9¹). Low lying, flat or depression areas would have contained large 

swamp and bog/fen mosaics.  

 

 

Figure 2: Original Vegetation Cover 
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Very little native vegetation cover remains, a reflection of the intense horticultural and 

agricultural use of the fertile soils in the PPSP area (Figure 3). 

 

 

Figure 3: Current vegetation cover 

 

3.2 Original native fauna 

In forested areas, birds such as wood pigeon, tui, bellbird, yellow and red-crowned 

kakariki, kaka, kokako, tomtit, fantail, grey warbler, whitehead, morepork, North Island 



 

robin, shining cuckoo, brown kiwi, and weka would have been present. Arboreal native 

reptiles such as forest, elegant and Pacific gecko and ground dwelling skinks such as 

copper, ornate, and striped skink would have been common.  

In the swampy areas, wetland birds such as banded rail, spotless crake, pukeko, pateke, 

and bittern would have been common, as would fern bird, Australasian harrier and 

kingfishers. 

 

3.3 Original freshwater systems 

Due to the gentle topography of the PPSP area, freshwater systems were characterised by 

low order, low energy watercourses connected to large wetland swamps and fens. These 

wetland areas functioned to attenuate water flows and acted as slow release storage 

areas preventing any downstream channel scouring, and reducing sediment load. As 

sated above, these wetland areas would have harboured a variety of native terrestrial flora 

and fauna. In stream and wetland biota would have included a high diversity of native 

macroinvertebrates and fish species. Fish species were likely to have included lowland 

galaxiid species such as banded kokopu, inanga, and giant kokopu, and also longfin eel, 

short fin eel, koura, Cran's bully, red fin bully, and black mudfish. 

 

4 Current Ecological values 

Ecological values have been severely degraded by the removal of vegetation 

from the landscape. Watercourses remain, but the values of these have been 

degraded by the removal of vegetation cover, inputs of sediments and 

nutrients from surrounding land use, channel modification, and draining or 

infilling of wetlands/swamps. 

 

4.1 Terrestrial 

Removal of native vegetation from the entire area has had negative impacts 

on native ecosystems and functionality is all but lost. The small pockets of 

remaining vegetation will be providing limited refuge for native birds, 

invertebrates and possibly lizards and bats. However, these remaining 

vegetated pockets will be severely compromised in function given their limited 

size, vulnerability to edge effects such as wind damage and weed infestation, 

and likely presence of pest animals. 
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4.1.1 Forest ecosystems 

Remaining ecosystem types are small sized areas of puriri forest (WF7¹), 

kahikatea/pukatea forest (WF8¹), and taraire/tawa/podocarp forest (WF9¹). All of these 

ecosystem types are regionally threatened and consequently all sites containing these in 

the PPSP area are classified as significant ecological areas (SEAs). They are all also 

prioritised for management under Council’s Biodiversity Unit Ecosystem Prioritisation 

Management Programme. These small fragmented remnants are all degraded due to edge 

effects such as weed invasion and edge dieback, pest animal presence and lack of 

connectivity with other forest areas. Development offers opportunities to buffer these areas 

with planting, restored connectivity, and pest management. 

 

4.1.1.1 Outcomes sought 

Planting of buffers adjacent to existing remnants, restoration of connectivity between forest 

patches, and weed and pest animal control will all enhance these forested remnants. 

Restoration of lost wetland areas will increase ecosystem diversity. 

 

4.1.2 Significant Ecological Areas (SEAs) 

SEAs have been identified as a management layer in the Auckland Unitary Plan (AUP) in 

order to protect remaining ecological values. There are only eight small isolated SEAs 

within the PPSP area - SEA_T_4383, SEA_T_4485, SEA_T_4374, SEA_T_91, 

SEA_T_5278, SEA_T_98, SEA_T_536, and SEA_T_97. Several of these were surveyed 

during the SEA process and the others met criteria based on information held by Council. 

All of the SEAs met criteria for representativeness and threatened ecosystems due to the 

reduced occurrence of original forest types in the PPSP area. Three of the SEAs contain 

threatened plant records, all swamp maire (Syzygium maire). Provisions relating to SEAs 

are contained in Chapter D9 and specific rules are found in E15 (vegetation management 

& biodiversity), E11 (land disturbance) and E26 (infrastructure). 

 

4.1.2.1 Outcomes sought 

Retention of all SEAs and seek opportunities for buffer planting of existing SEAs to 

enhance value. 

 



 

4.1.3 Native Flora 

Although little native vegetation remains, there are three threatened plant records in the 

PPSP area, all of swamp maire. This species is classified as a ‘At risk - declining’ at a 

regional level. 

 

 

4.1.3.1 Outcomes sought 

It will be important to protect the areas of vegetation that contain threatened plants and if 

possible increase the size of these areas with buffer planting so that the plants have an 

ability to increase in numbers. Additional vegetated areas will be required to allow any 

increase in the plants range or distribution. All areas will benefit from ongoing weed and 

pest animal control. 

 

4.1.4 Native Birds 

There are no threatened bird records from the area and given the small amount of native 

vegetation remaining and the highly modified nature of the PPSP area, numbers of 

common native species are likely to be low.  

 

4.1.4.1 Outcomes sought 

Retaining native bird species in the area is very important for continued ecological function 

and to enable pollination and seed dispersal in existing and future native ecosystems. 

Additional vegetated areas are recommended to provide suitable habitat for a range of bird 

species. All species will benefit from sustained long term weed and pest animal control. 

 

4.1.5 Native Lizards 

Due to the lack of native vegetation, it is unlikely that many native tree dwelling geckos are 

present, and the Council holds no records of geckos in the PPSP area. However, native 

ground dwelling skinks are more adaptable in their habitat use and often use leaf litter, 

rank grass and weedy areas. Areas with debris are also important so that skinks can take 

refuge from native predators such as kingfishers and introduced predators such as rats. 

The most common native non-threatened skink is the copper skink (Oligosoma aeneum) 

and there are records of these within the PPSP area. Suitable habitat for other native 

skinks is present within the PPSP area, mostly along margins of pasture and 

watercourses, however surveying for other species is not considered necessary given the 

low likelihood of detection at low presence densities. 
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4.1.5.1 Outcomes sought 

Retention of rank grass and ‘wild’ areas will assist native skinks, as will placement of 

woody debris piles in suitable areas such as alongside watercourses. Sustained long term 

pest animal control will benefit all lizard species and enhance existing populations. 

 

4.1.6 Native Bats 

Despite the absence of large tracts of mature bush in the PPSP area, it is possible that 

native long-tailed bats (Chalinolobus tuberculatus) could be present. Bats roost in cavities 

in mature trees and in the absence of suitable native trees, do use exotic tree species. 

Long-tailed bat surveys undertaken by Council at nearby Mauku, Puni and Patumahoe 

have all detected small numbers of bats, the closest to the PPSP area being only 4.8kms 

away. No surveys of the structure plan area have been carried out but it is highly likely that 

bats are present in low numbers. Bats feed on the wing for flying invertebrates and often 

forage near streams where invertebrate life is more abundant. A distribution model 

developed to map the locations that bats are likely to be present 2 indicates that there are 

various locations within the PPSP area that are suitable (Figure 4). Long-tailed bats are 

listed as Threatened – Nationally vulnerable by the Department of Conservation and so 

have a high ecological value. 



 

 

Figure 4: Distribution modelling map for long-tailed bat 

 

4.1.6.1 Outcomes sought 

Retention of mature trees regardless of whether native or exotic will be important to ensure 

that sufficient bat roosting habitat remains in the PPSP area. Sustained long term pest 

animal control will benefit this species and enhance existing populations. 
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4.2 Freshwater 

Remaining watercourses are generally severely degraded with low habitat 

diversity (low hydrological heterogeneity), low biodiversity, and contain 

extensive areas of aquatic weed species 3. The Whangapouri catchment has 

an integrated catchment management plan in place which is implemented by 

the Healthy Waters unit. 

 

4.2.1 Ecosystem services 

Watercourses provide important ecosystem services such as being a source of potable 

water for livestock, crops and people; carrying sediment to the sea; recharging 

groundwater; and providing water quality for recreational purposes. As watercourses within 

the PPSP area have been degraded or lost, protection and enhancement of remaining 

watercourses is paramount. Protection of overland flow paths is recommended to ensure 

watercourses can retain functionality. Identifying development constraints associated with 

watercourses as a first step of formulating development and yield calculations and plans 

will be crucial to achieving maximum ecological and recreational gains. 

 

4.2.1.1 Outcomes sought 

Protect and retain all watercourses regardless of order, including overland flow paths. Map 

and delineate watercourses as primary step of development planning. 

 

4.2.2 Hydrological function 

Watercourses in the area have suffered from lack of ground water recharge particularly in 

urbanised locations with large impervious surface areas. Maintaining continuity of flow 

throughout the year is vital to watercourse health and function and the smaller low order 

streams of the Auckland region rely on groundwater recharge to achieve this. Retaining 

natural landform and avoiding development within the floodplain in the future will protect 

remaining watercourses and groundwater levels. See map showing constraints of flood 

plains below in Figure 5. 



 

 

Figure 5: Watercourses and flood s below in Figure 5.plains in the PPSP area 

4.2.2.1 Outcomes sought 

Maintain ground water recharge through best practice stormwater design of retaining 

soakage at source rather than utilising large communal stormwater facilities. Retain natural 

topography and relief as these natural features provide water input to watercourses that 

drive stream form and sinuosity and therefore function. Protection and retention of natural 

flood plains outside of the 1% annual exceedance probability (AEP) of flooding will also 

contribute to maintaining and improving watercourse form and function, and prevent 

scouring or erosion of downstream channels. Protection of floodplains is also likely to have  
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cost benefits for adjacent infrastructure. Note that while ensuring development occurs 

outside the 1% AEP is likely to protect infrastructure in general, this does not allow for 

natural watercourse and floodplain function and encroachment on floodplains is likely to 

result in further watercourse degradation. Wherever possible, riverine or wetland elements 

should be introduced into developments. Seek opportunities to use riparian or floodplain 

areas for appropriate planting and recreational use to create green corridors linking 

forested areas and providing shade and detritus input to benefit watercourses. Instigate a 

founding principle of avoidance of watercourse loss. 

 

4.2.3 Water quality 

Previous reports3, 4 have identified water quality to be low due to turbidity and sediment 

load, warmth, homogeneity of depth and high levels of nutrients and pollutants such as 

lead and hydrocarbons. Stormwater outflows from roads are likely to be contributing to 

pollutant load so opportunities to improve these during any transport corridor 

improvements is recommended. New roading infrastructure will need to be designed to 

avoid these inputs where possible. Online ponds present throughout the catchment will be 

contributing to water warmness and low levels of dissolved oxygen and should be 

disestablished as part of subdivision requirements. Ponds are not a natural feature of the 

region and landowners should be encouraged to store water in either off line ponds or in 

tanks. Fencing of waterways to exclude livestock and allow for riparian planting is to be 

encouraged throughout the PPSP area so that nutrient runoffs can be intercepted at 

source. Repatriation of watercourses to introduce sinuosity and channel heterogeneity will 

assist with increasing dissolved oxygen levels and allowing for varying watercourse depth. 

The presence of large amounts of aquatic weed species will be further degrading water 

quality by reducing dissolved oxygen levels. 

 

4.2.3.1 Outcomes sought 

Removal of online ponds on any subdivided land and avoidance of direct point source 

stormwater inputs to watercourses. Fencing of all waterways and planting of a minimum 

20m riparian margin to trap nutrients and provide shading/cooling of water temperature. 

Seek opportunities for watercourse channel repatriation to a more natural state with pool, 

run, and riffle habitat to introduce heterogeneity. Instigate a founding principle of 

avoidance of watercourse loss. Control of aquatic weed species is desirable but likely 

difficult to attain in all except upper watercourse reaches due to the nature in which these 

plants spread downstream. Hygiene protocols should be implemented during any 

watercourse works to prevent further spread of weed species. 

 



 

4.2.4 Instream Fauna 

Surveys of the Whangapouri stream3 found a low diversity of native freshwater fauna and 

those present were all pollution tolerant species and not threatened, indicating the 

degraded state of watercourses. Only two species were found in low numbers – short fin 

eel, and koura. The most damaging ‘pollutant’ to fauna is usually warm water which either 

occurs due to point source discharges from online shallow ponds or from increases in 

stream temperatures due to lack of shading. Removal of riparian vegetation not only 

removes shading but also the detritus input required to increase stream form heterogeneity 

and provide refuges for fish species and the aquatic life stages of various freshwater 

macroinvertebrates. Channelisation will also have increased watercourse flow and affected 

depth in some areas, making the habitat unsuitable for smaller species or juveniles. In 

other areas watercourse flow has likely slowed and when combined with nutrient inputs 

from surrounding land management practices, has decreased available oxygen levels, 

increased undesirable aquatic weed growth and become unsuitable for a range of fish 

species. Fortunately most watercourses are likely to achieve significant improvements in 

diversity and quality when shaded with riparian planting, which also minimises nutrient 

runoff from pasture. 

Impediments to fish passage can severely limit native fish populations as many juvenile 

native fish species migrate out to the open sea to grow before returning to their natal 

catchments for their adult life phase and for breeding. Many impediments to fish passage 

and access to upper catchments are present throughout the PPSP watercourse network 

and include perched culverts and inline ponds. Development provides opportunities to 

remove some of these barriers and ensure that designs for infrastructure crossing 

watercourses consider provision of long term fish passage. Lowland galaxiid species 

would have been present and spawned on riparian margins during king tide events. 

Ensuring that suitable margins are present, vegetated and preferably pest animal 

controlled will be vital to enabling the return of galaxiids such as inanga to the catchment. 

The presence of pest fish such as gambusia (Gambusia affinis) will be reducing native fish 

numbers due to predation and competition for food. Large amounts of aquatic weed 

species will be contributing to the degradation of water quality and fish habitat. 

 

4.2.4.1 Outcomes sought 

Require riparian planting no less than 20m wide on each side of watercourses, to be 

retained either as a feature of developments or vested in Council as Esplanade Reserves. 

Preserve habitat that supports critical life stages of freshwater species e.g. lowland 

galaxiid species such as inanga which spawn on riparian margins. Require sustained pest 

animal control in these spawning areas to protect eggs. Remove existing online ponds or 

convert to offline to avoid release of warm water to the watercourses. Seek opportunities 

to repatriate modified watercourses and reintroduce sinuosity and heterogeneity of 

habitats e.g. pools, runs and riffle habitat. Remove barriers to fish passage and ensure all 
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new infrastructure is designed to enable long term fish passage. Instigate a founding 

principle of avoidance of watercourse loss. 

 

4.2.4.1 Wetlands 

None of the original large wetlands remain as these areas have been drained or infilled for 

other uses. Remaining small wetland/swamp areas are generally compromised due to 

draining, stock access & subsequent pugging and browsing of vegetation. Consequently, 

flood water attenuation has been lost throughout the PPSP area, as has the potential to 

‘polish’ and remove any nutrients and other pollutants reaching watercourses through 

overland flow. Freshwater fauna and terrestrial flora and fauna associated with wetlands 

are absent.  

4.2.4.2 Outcomes sought 

Seek opportunities to recreate extensive wetland areas in areas that aren’t currently 

developed i.e. to the west in the vicinity of Gun Club & Helvetia Roads, to the north of 

Pukekohe north of Isabella Drive, and to the east of Pukekohe in the vicinity of Anselmi 

and Pukekohe East Roads. Contours in these areas appear to be relatively unmodified so 

repatriation is likely possible. Instigate a founding principle of avoidance of watercourse 

loss. 

 

5 Summary of outcomes sought 

An increase in the amount of area of native vegetation in the PPSP area is 

paramount to provide buffering of existing forest pockets and to establish 

additional areas to provide habitat for native species. Protection and 

enhancement of watercourses is needed to improve water quality, habitat, 

and function. Opportunities exist to increase wetland areas and use riparian 

and wetland margins for green recreational and ecological corridors. 

5.1 Terrestrial 

 Retention of all remnant forest patches. 

 Enhancement of remnant forest patches through buffer planting, creation of green 
corridors and pest control 

 New plantings should be aligned with the original vegetation types of either WF7 puriri 
forest or WF9 taraire/tawa/podocarp forest as these are most suited for the soil types 
present. All plants are to be eco-sourced from within the Manukau Ecological District. 

 Newly planted areas should be protected in perpetuity either through covenants or 
vestment with Council. 



 

 Covenants must be maintained with adequate weed and pest animal control to ensure 
the establishment and survival of all native flora and fauna. 

 Planting of watercourse margins to create a natural green corridor and allow for 
colonisation and/or movement of flora and fauna. Vegetated watercourse margins will 
also function to reduce nutrient and sediment runoff from surrounding land. 

 Mature tree species to be retained regardless of whether native or exotic to provide bat 
roosting habitat. 

 Retention of rank grass or low growing native vegetation to provide habitat for native 
skinks. 

 

5.2 Freshwater 

 Avoid any loss of wetted habitat, enhance and increase wetted habitat as a primary 
principle. 

 Retain all orders of watercourses i.e. including tributaries whether perennial or 
intermittent. Protect overland flow paths so that intermittent watercourses remain. 

 Retain natural topography to promote ground water recharge and natural watercourse 
form. 

 Require best practice stormwater design that contains stormwater soakage on site per 
lot. 

 Introduce and integrate wetland and riverine elements into developments and use 
these spaces as opportunities for providing green corridors and recreational walkways 
and linkages. 

 Require fencing and planting of riparian margins to a minimum width of 20m on both 
sides of watercourses. 

 Keep development footprints outside of the natural flood plain, not only outside of the 
1% AEP. 

 Remove online ponds when subdivision provides opportunity. 

 Seek repatriation of wetlands and modified watercourse channels to their natural state 
during development. 

 Protect spawning areas from modification and implement long term pest animal 
control. 

 Remove barriers to fish passage and ensure infrastructure design creates long term 
fish passage. 

 Ensure any watercourses that form part of the PPSP area boundary are protected as 
per recommendations above. 

 Any works in watercourses to adhere to hygiene protocols to avoid spreading aquatic 
weed species. 

 Map and delineate watercourses prior to developing any scheme plans or yield 
calculations to identify constraints and achieve maximum watercourse protection. 
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Find out more: phone 09 301 0101 
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