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Executive summary 

This technical report summarises the state of indigenous ecosystems and the environment within 

the Waitākere Ranges Heritage Area (the Heritage Area) pursuant to the Waitākere Ranges 

Heritage Area Act 2008 (the Act), and identifies change within the Heritage Area since 2008 via 

additional data collection and analysis over the period 2012 to 2017. The Act was established to 

enable clearer delivery of management outcomes by Auckland Council in terms of protecting, 

restoring and enhancing this national, regional and locally significant Heritage Area. 

The Heritage Area covers approximately 27,000ha and contains one of the two largest blocks of 

continuous vegetation in the Auckland region (c.21,000ha). The vegetation is characterised by a 

diverse mix of different native ecosystems. Altogether almost 80 per cent of all the forest, scrub 

and wetland associations in the Heritage Area have statutory protection that prevents or limits 

habitat clearance.  

A total of 52 indicators are outlined in this report; 25 had data available that covered the 2012-2017 

period, two had 2016-2017 data only and 25 indicators were unable to be reported due to 

significant baseline data limitations or additional collection of data required. Change was detected 

in seven of the 25 indicators for which we had suitable data (four positive changes and three 

negative). Some caution must be applied when considering these results however, as Auckland 

Council’s regional environmental monitoring programmes are designed to detect relatively large-

scale temporal and spatial changes in biodiversity/environmental indicators, and thus a longer time 

span is necessary (i.e. in the order of 20-30 years) to confirm these trends. 

The Heritage Area currently supports approximately 231 ‘threatened’ or ‘at risk’ species, of which 

Auckland Council’s biodiversity operational programmes are providing some form of conservation 

management for 27 (57 per cent ) animal and 12 (7 per cent ) plant species. The continued 

maintenance of council and community pest animal programmes, such as Ark in the Park and its 

surrounding buffer zones, Whatipu, Bethells Beach/Te Henga, Karekare, and other spaces in the 

Heritage Area, means the proportion of threatened species with stable or increasing population 

sizes is likely to have increased from 2012 to 2017. One of the most exciting stories has been the 

reintroduction of brown teal (pateke) to Matuku Reserve (which borders the Heritage Area), as well 

as further translocations of kokako and whitehead within Ark in the Park. And in the plant world, the 

rediscovery of Leptinella rotundata has resulted in its national threat status improving. 

Almost 80 per cent of all the forest, scrub and wetland associations in the Heritage Area have 

statutory protection and thus is well protected from woody vegetation clearances. This is a very 

high percentage of protected land in comparison to almost all other parts of the Auckland region, 

New Zealand and globally, and should ensure that the Heritage Area continues to be an 

environment that is dominated by forests and natural coastal ecosystems and processes. Two 

significant additions were made to the protected areas network within the Heritage Area in 2012-

2017: ‘The Gap’ at Piha and Waiwhauwhau – Tram Valley Reserve. 

The Heritage Area in general is being well managed with a large variety of conservation initiatives, 

from small to large community-driven projects such as the larger scale Ark in the Park mission, to 

larger scale pest and weed control programmes driven by Auckland Council. Auckland Council’s 
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Biosecurity Team has been managing nine primary pest management projects in the Heritage Area 

over the last five years. The largest weed management work in the Heritage Area is undertaken as 

part of the Regional Parks Ecological Weeds programme, which lost 10 per cent of its annual 

budget over the last five years (2012-2017), but remains close to $200,000. A variety of pest 

animal work has continued including a large scale trapping network to keep possum numbers 

down. Although limited trend data are available for the possum programme, there are signs of 

decreasing possum numbers in the latest surveys; however, this trend needs further confirmation 

via future monitoring across the Heritage Area. Other key pest animals, such as deer and goats, 

have been kept out of the Heritage Area via diligent buffer surveillance and control work, yet feral 

pig control continues to be a challenge with hunters killing over a relatively large portion of the 

Heritage Area.  

Kauri dieback is a major concern in the Heritage Area and consequently significant resources have 

been applied over the last five years to identify the extent of the disease and minimise its further 

spread such as the Kauri Dieback (PTA: Phythoptera Taxon Agathis) Regional Parks Operations 

Plan (Auckland Council 2011). A multi-agency response to address kauri dieback has been 

underway in the Auckland region since late 2008 when MAF Biosecurity New Zealand (now the 

Ministry of Primary Industries) declared it an ‘Unwanted Organism’ under the Biosecurity Act 1993. 

Kauri dieback has continued to spread in the Heritage Area, rising from 7.9 per cent infected and a 

further 2.7 per cent possibly infected in 2011 to 18.95 per cent infected and a further 4.65 per cent 

possibly infected in 2016 within the Waitākere Ranges Regional Park. The highest risk vector for 

kauri dieback movement into new distinct locations is soil disturbance associated with human 

activity; for example, visitor tracks and informal routes. As such there is now an extreme risk of 

continued spread of the disease locally, regionally and nationally out of these zones, unless 

mitigation management and compliance levels are significantly improved. 

Forest has been the most dominant indigenous ecosystem within the Heritage Area for most of the 

last 12,000 years and indicators of forest health are therefore a key part of the health of this natural 

environment. Values for all forest health indicators were very high in comparison with forest 

ecosystems throughout the rest of the Auckland region, highlighting the very high naturalness of 

forest ecosystems in the Heritage Area and the low impact of weeds. There were no significant 

changes in any of the measured forest indicators – based on numerical data collected from a 

network of forest monitoring plots – over the 2012-2017period. 

The Heritage Area includes two significant regional wetland complexes, several important dune 

lake wetlands, and a handful of smaller and more fertile/modified wetlands surrounded by 

farmland. Overall, wetlands are a lot weedier than forests, although Heritage Area wetlands are still 

relatively weed free compared with other parts of the Auckland region. The condition of, and 

pressures on wetlands, appear to be stable over the 2012-2017 monitoring period.  

There are approximately 925ha of duneland habitat in the Heritage Area. Most (c.80 per cent) is 

found at Whatipu, where aggregation of sand over the last 60+ years has formed an extensive 

dunefield and wetland complex. Desktop analysis of time series aerial photographs presented in 

Bishop et al. (2013) revealed there had been some changes to landcover on duneland habitat after 

2008, however none of these changes were judged to have destroyed the underlying dune geology 

and geomorphology. There were no aerial photographs available covering the 2012-2017period of 
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this report and no new iterations of the New Zealand Landcover database or the council’s building 

footprint/impermeable surface layer; therefore, it was not possible to calculate new values for any 

of the six duneland indicators. 

It is difficult to fully assess robustly any major changes in the freshwater indicators in this report 

given the short time frame since the Act’s inception in 2008; however, data from Auckland’s 

decades-long regional freshwater monitoring programme shows that throughout the region there is 

a strong relationship between the health of the region’s rivers and the type of land cover in their 

catchment. It therefore comes as no surprise that the rivers and streams within the Heritage Area 

have excellent water quality and ecology, with the predominance of indigenous forest ecosystems 

across the catchments. The lakes in the Heritage Area are more degraded with weed issues that 

are being dealt with by various council and community driven projects. 

Overall, the most pressing issue identified in this report is the spread of kauri dieback which has 

the potential to severely affect indigenous forest ecosystems across the Heritage Area and cause a 

cascade of deleterious impacts across many of the other indicators in the longer term. In response 

to the spread of kauri dieback, and to protect against the further spread of this disease, Te 

Kawerau ā Maki placed a rahui on the Heritage Area in November 2017. Auckland Council has 

also recently responded by voting to close the majority of the tracks in the regional park. 
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1.0 Background 

This technical report is one of several reports which were written as supplementary documents for 

the main five-yearly monitoring report, “State of the Waitākere Ranges Heritage Area 2018”, which 

is required as part of the Waitākere Ranges Heritage Area Act 2008 (the Act). This report 

specifically details a variety of indicators pertaining to the indigenous ecosystems and the 

environment within the boundary of the Act (the Heritage Area). 

The Waitākere Ranges Heritage Area covers approximately 27,000ha and contains one of the two 

largest blocks of continuous vegetation in the Auckland region (c. 21,000ha). The Heritage Area 

includes all of the Waitākere Ecological District, and small parts of Tamaki and Kaipara ecological 

districts. The vegetation within the Heritage Area is characterised by a diverse mix of different 

native ecosystems, which collectively provide extensive habitat for a wide range of indigenous 

plants, birds, reptiles, and invertebrates. The Heritage Area is of particular significance due to the 

intact sequences of vegetation from the coast up to the inland hills and wild nature of its coastal 

ecosystems and associations of wetland and dune lake systems (e.g. Anawhata and Whatipu 

beaches) (Auckland Council 2003). 

Ecosystems within the Heritage Area are home to almost a quarter of New Zealand’s native 

flowering plant species and three-quarters of all native fern species1. Fauna includes at least 50 

species of native bird (14 of these being rare or endangered), 11 species of native freshwater fish, 

one native frog species, and one native terrestrial mammal (long-tailed bat) (Auckland Council 

2003). 

 

1.1.1 Indigenous ecosystems 

This section uses data from Singers et al. (2017) who recently completed a regional ecosystem 

classification for Auckland that is based on the national ecosystem classification developed by the 

Department of Conservation (DOC) (Singers and Rogers 2014). This classification identified and 

described 36 different terrestrial and wetland ecosystem types within the Auckland region, mapped 

their distribution, and assessed their conservation significance. 

Twenty eight of the 36 regional ecosystem types are present within the Heritage Area, collectively 

comprising around 21,200ha of native habitat (Figure 1). Forest and scrub ecosystems are the 

most dominant type of native vegetation, comprising 94 per cent of the total area of indigenous 

ecosystems. The remaining 6 per cent of non-forest native vegetation includes ecosystems such 

as wetlands, mangroves, and grass and sedge covered dunes. The most common forest type is 

kauri-podocarp-broadleaf forest, which accounts for almost 45 per cent of all native ecosystems 

within the Heritage Area. This is a diverse forest type with a wide range of canopy and sub-canopy 

species. Kauri predominantly occurs on ridge-crests and slopes, with broadleaved species more 

abundant in gullies. Podocarp species, such as rimu, totara, miro, kahikatea and tanekaha, are 

                                            
1
 Based on a comparison of Auckland Museum plant species records with the list of native New Zealand 

plant species reported in De Lange and Rolfe (2010). 



 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  2 

                                                          

 

widespread (Singers et al. 2017). Other important forest and scrub types include manuka – kanuka 

scrub (17 per cent of total), broad-leaved scrub and forest (13 per cent of total), and kanuka scrub 

and forest (12 per cent of total). Collectively, these four dominant ecosystems comprise more than 

87 per cent of all the native ecosystems within the Heritage Area. 

Six additional native ecosystems each comprise 1-3 per cent of the total area of native habitat; 

they include a mix of more uncommon forest types, plus some duneland and cliff ecosystems. The 

remaining 18 ecosystem types comprise <1 per cent of the total area each and include a mix of 

rare forest types and wetland ecosystems (Table 1). 

Fifteen of the 28 ecosystems types within the Heritage Area have been assessed as either 

'Critically endangered' or 'Endangered', based on the International Union for the Conservation of 

Nature (IUCN) criteria for assessing the conservation status of ecosystems (Keith et al. 2013). 

Collectively these comprise almost 53 per cent of the total area of native ecosystems within the 

Heritage Area. 

Table 1: Description, approximate area and conservation status of indigenous ecosystems types (Singers et 

al. 2017) in the Heritage Area. These ecosystems are mapped in Figure 1. 

Ecosystem description (and code) 
Approx. 

total area 
(ha) 

 Per 
cent of 
total 
area 

Threat status (based on 
IUCN criteria) 

Kauri-podocarp-broadleaf forest (WF11) 9,660 44.7 Endangered 

Manuka-kanuka scrub (VS3) 3,700 17.1 Least Concern 

Broad-leaved scrub and forest (VS5) 2,870 13.3 Least Concern 

Kanuka scrub and forest (VS2) 2,610 12.1 Least Concern 
Tawa-kohekohe-rewarewa-hinau-podocarp 
forest (WF13) 

600 2.8 
Vulnerable 

Pohutukawa-puriri forest (WF4) 470 2.2 Endangered 

Spinifex-pingao foredune (DN2) 315 1.5 Endangered 

Oioi-knobby clubrush sedgeland (DN5) 265 1.2 Critically Endangered 
Pohutukawa treeland, flaxland and rockland 
(CL1) 

260 1.2 
Vulnerable 

Kauri forest (WF10) 205 1 Endangered 

Raupo reedland (WL19) 70 0.3 Endangered 

Taraire-tawa-podocarp forest (WF9) 60 0.3 Endangered 
Hebe – wharariki (mountain flax) flaxland and 
rockland (CL6) 

30 0.1 
Least Concern 

Machaerina sedgeland (WL11) 25 0.1 Critically Endangered 

Kahikatea forest (MF4) 20 0.1 Critically Endangered 

Manuka gumland (WL1) 15 0.1 Critically Endangered 

Kahikatea-pukatea forest (WF8) 7 <0.1 Critically Endangered 

Coastal turf (SA5) 8 <0.1 Critically Endangered 

Harakeke-toetoe-Carex flaxland (WL18) 3 <<0.1 Critically Endangered 

Mangrove forest and scrub (SA1)1 2 <<0.1 Least Concern 

Oioi-restiad reedland (WL10) 1 <<0.1 Endangered 

Lakeshore turf (WL15) <0.1 <<0.1 Critically Endangered 

1 = More extensive areas of mangrove scrub and shrubland are present on the margins of the Heritage Area, 

just outside the Heritage Area boundary. 
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Figure 1: Vegetation map of current ecosystem distribution in the Heritage Area, based on Singers et al. 

(2017). Refer back to Table 1 for Ecosystem Code descriptions. 

 

1.1.2 Geology and vegetation history 

The Waitākere Ranges comprise the extensively eroded eastern flank of the Waitākere Volcano 

dating back to the early Miocene period between 22 and 15 million years ago, when the whole 
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Auckland region was under the sea. In that period, the Australia and Pacific tectonic plates collided 

and a massive volcano (Waitākere Volcano) was pushed up out of the sea. The volcano, centred 

around 20km offshore from the present west coast, was 60km across and 40km from north to 

south (Anon 2006). About 16 million years ago two lines of volcanic vents began erupting on the 

uplifted eastern flanks, one of these along the west coast. In some places magma flowed out and 

onto the slopes of the volcano, producing flows under the ocean that created pillow lava, an 

example of which can be found at the south end of Bethells Beach/Te Henga.  

The rocks of the Waitākere Ranges consist of a number of tilted or gently folded blocks of the 

Manukau Subgroup with a low, overall west or north-west tilt (Hayward 1976). Waitākere volcanic 

soils are the dominant soil type, with some overlapping Waitematā residual soils along the eastern 

boundary together with small, isolated areas of alluvial soils. 

In terms of topography, the Waitākere Ranges is characterised by a highly dissected plateau with 

an average height of c.243m. The ranges are bounded on the west by precipitous cliffs which rise 

abruptly c.122m from the Tasman Sea. On the north and the east they drop away quickly to the 

gently undulating country that surrounds the upper reaches of the Waitematā and Kaipara 

harbours. Their southern boundary is defined by the shoreline of the Manukau Harbour. The 

Waitākere Ranges are deeply furrowed by the valleys and gullies of numerous streams, some of 

which flow through steep-walled gorges and over large waterfalls (Diamond 1955). 

Between c.12,000 and 10,000 years ago, conifer-broadleaved species forest was the predominant 

vegetation cover on the Auckland Isthmus (Newnham and Lowe 2006), and this forest type would 

most likely have dominated the Waitākere Ranges. Up until the time of human arrival (c.800 years 

ago), the Waitākere Ranges were covered in dense rainforest dominated by podocarp and 

broadleaved species such as kahikatea, rimu, karaka and tawa. Kauri forests were common in the 

eastern parts of the Ranges, with pohutukawa forest flourishing along the west coast and around 

the shores of the Manukau Harbour. The only open areas would have been inland bluffs and rocky 

outcrops, sea cliffs, dunelands and the margins of some wetlands. 

 

1.1.3 Human impacts – pre 1960s 

Māori occupation and modification of this forest was primarily around coastal sites and resulted in 

conversion of forest habitat to native scrub and fernland vegetation. It has been suggested that 

early Māori fires induced kauri dominance in some parts of the Waitākere Ranges; however, it is 

presumed that the rugged interior of the ranges was virtually untouched until the arrival of 

Europeans (Denyer et al. 1993). In terms of wildlife, harvesting by Māori is likely to have had 

significant impacts on populations of fur seal, burrowing seabirds and moa, possibly resulting in 

local extinctions. In addition, the introduction of kiore and dogs would have had devastating effects 

on indigenous wildlife. 

The early European settlers brought profound changes to the natural areas of the Waitākere 

Ranges. Extensive areas were logged and burnt, including virtually all mature kauri forest. Other 

activities such as flaxmilling, gumdigging, mineral extraction, quarrying and farming further 
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contributed to the overall change from mature forest ecosystems to lower stature native forest and 

scrub. In addition, damming of some catchments for Auckland’s water supply initially resulted in 

large-scale clearance for reservoir sites. As well as changing the landscape, early Europeans 

facilitated the spread of many more introduced mammal pests such as possums, rats, mustelids 

and cats, all of which have wreaked havoc on the wildlife in the Waitākere Ranges.  

By the 1940s all but 2 per cent of the Waitākere Ranges had been modified by commercial logging 

to some extent. The greatest destruction to the coastal fringes of the Heritage Area was caused by 

extensive bush fires, which were started to clear land for agriculture. Although 90 per cent of the 

Waitākere Ranges has returned to native bush, vegetation patterns have been altered, with the 

majority of vegetation now forming bands of successional and regenerating forest and scrub. A few 

areas have remained in their original state (e.g. the Cascades Kauri Park) and from these we are 

able to see what the historical vegetation patterns were like in the Waitākere Ranges. Pohutukawa 

still survive in exposed areas of the coastline, although much of the coastline vegetation now 

consists of manuka scrub (Auckland Council 1999). 

Land protection has been an important positive human impact on the Waitākere Ranges. As early 

as 1895, while kauri was still actively being logged, plans were made to protect specific areas of 

the Waitākere Ranges as public reserves. Such visionary initiatives paved the way for subsequent 

land purchases by the Auckland City Council over the following decades. By 1936 the council 

owned a total of 8094ha of land, over 6070ha of which was held for drinking water supply 

catchment purposes, and over 2023ha as public reserves. By 1947, public reserves had increased 

to 3764ha (Turner 2006). 

 

1.1.4 Recent changes (1960 to present) 

Source: Based on Turner (2006). 

In 1963, with the passing of the Auckland Regional Authority Act, the new authority was 

empowered to acquire land for public reserves. By 1969, the area of the park had increased to 

5785ha. The Auckland Regional Authority focused on acquiring small strategic areas that 

enhanced access to existing parkland or would facilitate the creation of a coastal walkway, and to 

providing facilities for the public. In 1982, the City Council finally transferred ownership and 

responsibility of remaining parks (except Goldie’s Bush) to the Regional Authority with effect from 

April 1983, thereby increasing the regional parkland by over 1619ha. By 1985, the total area of 

Waitākere Ranges parkland under regional management was 8397ha. The final step in the 

consolidation of Waitākere Ranges land into one large park took place in 1992, nearly 100 years 

after the first steps were taken to reserve land for recreation and conservation. Major additions to 

the Heritage Area continued during the 1990s, and presently the area of land managed by the 

Auckland Council now totals c.18,068ha. 

In demographic terms, the past few decades have seen a significant increase in rural and 

residential development of the Waitākere Ranges foothills. Also, villages such as Titirangi, Piha 
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and Bethells/Te Henga have experienced increases in population as more people seek alternatives 

to city living. 

 

1.2 The Heritage Area and the Waitākere Ecological District 

Ecological districts (McEwen 1987) are commonly used by New Zealand ecologists as a 

framework for assessing the ecological significance of different areas of indigenous habitat in the 

landscape. Ecological district (ED) boundaries are determined by the important physical drivers, 

such as geology, landform and climate. The Waitākere ED is 29,100 hectares in area and ranges 

from sea level to 474m. The ranges are the eroded remnants of a large, ancient volcano that 

emerged from what is now sea to the west of the Auckland region around 23 million years ago 

(Lindsay et al. 2009). Its main unifying feature is the underlying volcanic basement rocks, which 

are different to the parent material of surrounding ecological districts.  

The boundaries of the Heritage Area include the entire Waitākere Ecological District, and smaller 

parts of two adjoining ecological districts. The small sub-catchment surrounding Anzac Valley 

Road is part of Rodney ED (c. 610ha or 2 per cent of Heritage Area). Significant parts of the low-

lying foothills in Henderson Valley, Swanson and Oratia suburbs (c. 2200ha or 8 per cent of 

Heritage Area) are part of the Tamaki ED, which includes the low-lying land of the Auckland 

Isthmus and Waitematā Harbour surrounds. 
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2.0 Methods 

2.1 Indicator format, structure and timing 

This report covers changes in a comprehensive suite of environmental and biodiversity indicators 

between approximately July 2012 and July 2017, which is the second five-yearly reporting period 

for the Waitākere Ranges Heritage Area Act (2008). Results for the first five-yearly period (2008-

2013) were reported in Bishop et al. (2013). 

A total of 52 different indicators have been proposed for the regular five yearly reporting of 

environmental changes within the Heritage Area (Table 2 and Appendix 1 and 2). These indicators 

were first reported in 2013 (Bishop et al. 2013), and were chosen based on the following: 

1. To monitor changes in known drivers of biodiversity loss and environmental degradation 

such as habitat loss, the impact of pest plants and animals, and pollution; 

2. To monitor changes in the condition of environmental assets identified in the Heritage Area 

and other relevant statutory documents, e.g. inclusion of water supply quality indicators, 

and separate wetland and duneland indicators as the Act makes specific mention of these 

features. Wetlands, dunelands, threatened species and naturally uncommon ecosystems 

are specific environmental features listed in the proposed National Policy Statement on 

biodiversity (Ministry for the Environment 2011); 

3. To align with indicators of biodiversity/environmental health used in New Zealand in the 

past (e.g. MacLeod et al. 2012) and/or environmental indicators proposed for adoption by 

New Zealand regional councils (cf. Lee and Allen 2011). 

The indicators provide a relatively robust and accurate picture of the state of the natural 

environment of the Heritage Area, threats to that environment, and environmental management 

activity by community and council. Over time, changes in these indicators can be used to check if 

environmental protection and management within the Heritage Area is meeting the requirements of 

the Act.  

Minimal action was taken on measuring biodiversity and environmental objectives of the Heritage 

Area until 2012. This meant that until this time, no monitoring tailored specifically to measuring the 

Act’s objectives was instigated, beyond that collected in the existing regional environmental 

monitoring programme. During the second five-yearly monitoring period covered by this report, 

from 2012-2017, there have been some changes in the environmental monitoring data that is 

collected. In response to budget cuts, the Research and Evaluation Unit (RIMU) discontinued the 

pest animal component of the forest biodiversity programme regionally and ceased forest 

monitoring in Ark in the Park2. Terrestrial biodiversity monitoring has been increased in other parts 

of the Heritage Area, including: place-based monitoring of Te Henga (Bethells) wetland (2012 

baseline and 2017 re-measure), commencement of duneland monitoring at multiple locations along 

the western coastline of the Heritage Area (2017), monitoring of critically threatened coastal turf 

                                            
2
 Ark in the Park volunteers have a comprehensive range of biodiversity and environmental monitoring within 

Ark, which is still continuing. 
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ecosystems (2016-2018), and place-based monitoring of the Whatipu wetland/duneland complex is 

also planned for 2018. 

Field survey work within the Heritage Area over the last five years has resulted in better 

information on the location of species and ecosystems, and their viability and condition, as well as 

identifying new sites and species of high biodiversity value. The Environmental Services and Parks 

departments of Auckland Council are currently collaborating on a process that is designed to 

optimise council spending on management and protection of indigenous biodiversity by delineating 

Biodiversity Focus Areas. These are areas of native vegetation that provide a representative 

example of all of Auckland’s original ecosystems. Biodiversity Focus Areas have been prioritised 

for ecological restoration based on their condition, remaining extent and proximity to other native 

ecosystem types (see Conservation Management Indicators section of Appendix 1). 

However, while there has been increased effort to identify and map important biodiversity within 

the Heritage Area in recent years, the picture is far from complete. Collecting even basic data on 

all species and ecosystems of interest is prohibitively expensive due to: the cryptic nature of many 

indigenous plant, vertebrate and invertebrate species; the specialized field and taxonomic skills 

required to identify them; the extremely rugged nature of much of the Heritage Area (especially the 

coastline); the need to survey within specific (short) times of the year for some cryptic species; and 

the time-consuming nature of field survey work. Thus, while our overall knowledge base is 

increasing year-on-year, it still has some significant gaps. 

The most significant gap in the data which informs the indicators in this report is landcover change. 

The first five-yearly monitoring report was able to use changes in the New Zealand Landcover 

database (LCDB) and analysis of aerial photographs to assess clearance (and new growth) of 

forest and scrub habitat. Unfortunately, there were no new aerial photographs, LiDAR, 

impermeable surface information, or LCDB information covering the 2012-2017 time period at the 

time that this report was compiled. Aerial photos and LiDAR data had been collected, but were still 

in the processing phase before being released to council. Auckland Council has also recently 

started work on an updated impermeable surface layer. All this information should be available for 

the next monitoring report. 

As a result of the data gaps discussed above, and also the non-availability of water supply data, 

only 27 of the 52 indicators had data covering the full 2012-2017 period that was available for 

inclusion in this report. Twenty-seven3 of the 52 indicators had new information that was relevant to 

the 2012-2017 monitoring period, with 2012-2017 trends only available for 25 of these. 

The indicators in Table 2 have been grouped in two different ways:  

1. By eleven different broad ‘topic/issue’ groupings identified in the Heritage Area (H = habitat 

and landcover indicators, T = threatened species indicators, R = riparian quality indicators, 

etc.);  

                                            
3
 For the 25 ‘missing’ indicators: Sixteen were ‘missing’ due to a lack of aerial photo/landcover (LCDB) 

change data, three due to a lack of water quality/ ecology data, two due to the need for an ‘active ecosystem 
management layer’ that summarises community and council management (currently in preparation), and four 
due to a lack of data from other sources. 
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2. By five different ‘categories’ that approximate the Pressure/State/Response framework 

(OECD 1993, Ministry for the Environment 1997), with some additional separation of the 

‘state’ category into ‘habitat’, ‘biodiversity’ and ‘ecosystem services’ components. Full 

descriptions of the methods used to calculate each indicator, data sources and workings 

are presented in Appendix 2. 

 

Table 2: Summary of biodiversity, environment and ecosystem indicators used to report on changes in the 

natural environment within the Waitākere Ranges Heritage Area. 

By 
topic 

By category Indicator name 

H1 
Habitat 

Percentage cover of indigenous ecosystems 

H2 
Habitat 

Loss or gain of indigenous ecosystems (area and per cent) 

H3 
Habitat 

Loss or gain of significant indigenous habitat (area and per cent) 

H4 
Habitat 

Loss or gain of threatened species habitat (area and per cent) 

H5 
Habitat 

Loss or gain of naturally uncommon ecosystem types (area and per cent) 

R1 
Ecosystem 

services 

Proportion of riparian area around Zone I streams with indigenous 
wetland, forest and/or scrub landcover 

R2 
Ecosystem 

services 

Proportion of riparian area around Zone II streams with indigenous 
wetland, forest and/or scrub landcover 

R3 
Ecosystem 

services 

Proportion of riparian area around Zone I streams with wetland, forest or 
scrub landcover 

R4 
Ecosystem 

services 

Proportion of riparian area around Zone II streams with wetland or 
indigenous vegetation landcover 

T1 
Biodiversity 

Proportion of threatened species with a stable or increasing population 
size 

T2 
Response 

Proportion of threatened fauna species under active conservation 
management 

T3 
Response 

Proportion of threatened flora species under active conservation 
management 

P1 
Response 

Total area of ecosystems (area and per cent) protected in reserves 

P2 
Response 

Total area of indigenous ecosystems (area and per cent) protected in 
reserves 

P3 
Response 

Total area of significant indigenous ecosystems (area and per cent) 
protected in reserves 

C1 
Response 

Proportion of indigenous forest habitat under active conservation 
management 

C2 
Response 

Weed management 

C3 
Response 

Pest animal management 

K1 
Threats 

Change in the spatial extent of kauri dieback 

F1 
Biodiversity 

Total area of forest and scrub habitats 
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By 
topic 

By category Indicator name 

F2 
Habitat 

Loss or gain of forest and scrub habitat (area and per cent) 

F3 
Biodiversity 

Overall percentage biomass of indigenous plants in forest plots 

F4 
Threats 

Overall percentage biomass of weedy exotic plants in forest plots 

F5 
Threats 

Average biomass of exotic weeds in forest plots 

F6 
Biodiversity 

Proportion of forest plots with no exotic trees or saplings 

F7 
Threats 

Average percentage dominance of weedy exotic saplings 

F8 
Threats 

Average percentage dominance of weedy exotic seedlings 

F10 
Biodiversity 

Average species diversity of indigenous plants 

F11 
Biodiversity 

Change in avifauna in forest and scrub habitat 

W1 
Biodiversity 

Total wetland area 

W2 
Habitat 

Loss or gain of wetland habitat (area and per cent) 

W3 
Biodiversity 

Native: exotic plant biomass ratio in monitored wetlands 

W4 
Biodiversity 

Average native: exotic plant biomass ratio in monitored wetlands 

W5 
Biodiversity 

Average native: exotic plant frequency in monitored wetlands 

W6 
Threats 

Average native: exotic weed plant frequency in monitored wetlands 

W7 
Biodiversity 
and threats 

Change in wetland condition index 

W8 
Biodiversity 
and threats 

Change in wetland perimeter condition index 

W9 
Biodiversity 

Change in avifauna in wetland habitat 

D1 
Biodiversity 

Total duneland area 

D2 
Habitat 

Loss or gain of duneland habitat (area and per cent) 

D3 
Biodiversity 

Proportion of duneland area with a landcover of indigenous ecosystems 

D4 
Biodiversity 

Proportion of duneland area with urban or production agriculture 
landcover 

D5 
Biodiversity 

Building and impervious cover on duneland area (area and per cent) 

D6 
Response 

Proportion of indigenous duneland habitat under active conservation 
management 

FW1 
Biodiversity 

Ecological quality (rivers/streams): Macroinvertebrate Community Index 
(MCI) 

FW2 
Ecosystem 

services 

Native fish monitoring: Index of Biotic Integrity (IBI) 



 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  11 

                                                          

 

By 
topic 

By category Indicator name 

FW3 
Ecosystem 

services 

Water quality (rivers/streams) 

FW4 
Ecosystem 

services 

Ecological quality (lakes): Rotifer index 

FW5 
Ecosystem 

services 

Ecological quality (lakes): Macrophytes (LakeSPI) 

FW6 
Ecosystem 

services 

Groundwater quality (for discharge to rivers) 

S1 
Ecosystem 

services 

Ecological quality (water supply) – Macroinvertebrates 

S2 
Ecosystem 

services 

Water quality (water supply) 

 

2.2 Numerical scoring and grades 

Ideally, biodiversity reporting for the Act should consider changes in a range of different indicators, 

which can then be combined into various indices to get an overall picture of the changes in 

indigenous biodiversity. In the following section, numeric results for 27 of the 52 different indicators 

outlined in Table 2 are summarised and discussed.  

The methodology used to summarise indicator results below is a quantitative one; however, 

sometimes assigning numbers to indicators can give the final results a false impression of 

accuracy. In reality, the final numbers are only as robust as the field data and analytical approach 

allow, and there are a number of limitations built into the various indicators and the way they are 

combined to produce a final grade, including: 

1. Missing or poor quality information for many of the baseline measures; 

2. Lack of long-term data for those that we do have baseline information on; 

3. Lack of knowledge of measurement error/observer bias in data, and; 

4. Lack of knowledge around the rate at which biodiversity values change for different 

indicators. 

For example, a linear response is assumed for each indicator when this probably is not actually the 

reality. The impact of vegetation clearance for instance will depend on how much vegetation is left 

– a 5 per cent loss of forest when the landscape is 80 per cent forested has a different impact than 

a 5 per cent loss in a landscape that is only 8 per cent forested.  

In addition, the approach outlined here assumes biodiversity values for all indicators respond in a 

similar way (i.e. their response function). For example, does a 5 per cent change in the possum 

density index have the same biodiversity implications as a 5 per cent change in wetland condition 

index? The answer is almost certainly not. 
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The final scores produced in this report should therefore be seen as a guide to decision makers, 

rather than an absolute assessment. They should be used in conjunction with other information 

sources, including qualitative data such as the personal observations of field staff, in assessing the 

state of the environment/ecosystems.  
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3.0 Results – numerical indicator analysis 

A table summarising the results and data status for all 52 indicators is provided in Appendix 1 – 

where no trend is reported this signifies that more recent data was not available at the time or 

writing this report. Appendix 2 contains more detailed descriptions of the justification for each 

indicator, some more detailed methodologies for the indicator in question and the results.  

Change was detected in seven of the 27 indicators for which we had data (Table 3 and Appendix 

1). 

 

Table 3: Indicator change summary data. 

Total # 

indicators 

# no change 

indicators 

# positive 

change 

indicators 

# negative 

change 

indicators 

# indicators 

with no trend 

data (2017 

baseline) 

# of 

indicators 

that had no 

data available 

52 18 4 3 2 25 

 

On the face of it, the data in Table 3 suggest that the quality and management of biodiversity within 

the Heritage Area has remained fairly static over the past five years; however, Auckland Council’s 

regional environmental monitoring programmes are designed to detect relatively large-scale 

temporal and spatial changes in biodiversity/environmental indicators. Once data is available over 

a longer time span (i.e. in the order of 20-30 years), we will be able to more robustly test any 

numerical trends. 

Only a small number of indicators showed a significant negative change, but one of these – 

Change in spatial extent of kauri dieback (K1) – showed a dramatic decrease (i.e. kauri dieback 

extent increased). Kauri dieback has the potential to severely affect indigenous forest ecosystems 

across the Heritage Area and poses a significant threat. While, to date, the negative impact of kauri 

dieback is confined to this single indicator, its impacts have the potential to cause a cascade of 

deleterious impacts across many other indicators in the longer term. 
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4.0 Results – all indicator analysis 

This section provides a short summary for each of the indicator groupings (habitat, threatened 

species, wetlands, forest, water supply etc.) outlined in Table 2. Full details on the methodologies 

and calculations for individual indicators are presented in Appendix 1 and 2. 

 

4.1 Habitat indicators (H)  

Worldwide, one of the primary drivers of species and ecosystem extinctions has been habitat loss. 

Therefore, the quantity of habitat is one of the most important determinants of the health or ‘state’ 

of indigenous biodiversity within the Heritage Area. There were no new data available to cover the 

2012-2017 time period, so change data for the habitat indicators were not reported. 

 

4.2 Riparian indicators (R) 

There were no new data available to cover the 2012-2017 time period, so change data for the 

riparian indicators were not reported.  

 

4.3 Threatened species indicators (T) 

The Heritage Area currently supports approximately 231 ‘threatened’ or ‘at risk’ species. While it is 

relatively simple to gauge the abundance of certain populations within specific areas (e.g. dotterel 

numbers at Whatipu), it is difficult to evaluate the overall success of threatened populations 

throughout the entire Heritage Area. Monitoring patterns of population change for many threatened 

plants – particularly ephemeral or cryptic species such as orchids and easily overlooked 

herbaceous plants – and invertebrates, require a substantial commitment of financial resources 

and/or time. This type of information is not available for most threatened species in the Heritage 

Area. The continued maintenance of council and community pest animal programmes, such as Ark 

in the Park and its surrounding buffer zones, Whatipu, Bethells/ Te Henga, Karekare, and other 

areas in the Heritage Area, means the proportion of threatened species with stable or increasing 

population sizes is likely to have increased from 2012-2017. Auckland Council’s biodiversity 

operations programmes alone are managing in the Heritage Area 27 (57 per cent) and 12 (7 per 

cent) ‘threatened’/’at risk’ animal and plant species, respectively. Some of the most exciting stories 

have been the reintroduction of brown teal (pateke) to Matuku Reserve (which borders the 

Heritage Area), as well as further translocations of kokako and whitehead into Ark in the Park. And 

in the plant world, the rediscovery of Leptinella rotundata has resulted in its national threat status 

improving. 
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4.4 Protection/ reserve indicators (P) 

Altogether, almost 80 per cent of all the forest, scrub and wetland associations in the Heritage Area 

have statutory protection making it impossible or very hard (i.e. would require a lengthy planning 

and permissions process) to legally clear woody vegetation from these sites. This is a very high 

percentage of protected land in comparison to almost all other parts of the Auckland region, New 

Zealand and globally, and should ensure that the Heritage Area continues to be an environment 

that is dominated by forests and natural coastal ecosystems and processes. Two significant 

additions were made to the protected areas network within the Heritage Area in 2012-2017: ‘The 

Gap’ at Piha and Waiwhauwhau-Tram Valley Reserve. 

 

4.5 Conservation management indicators (C) 

The Heritage Area in general is being well managed with a large variety of conservation initiatives, 

from small to large community-driven projects such as the impressive Ark in the Park mission to 

larger scale pest and weed control programmes driven by Auckland Council. Many of these 

projects have been running well before the Act’s inception in 2008 and are continuing to produce 

fruitful results and conservation outcomes. Pests are less frequently identified in the ARK, 

compared with forest in the rest of the Heritage Area. 

Auckland Council’s Biosecurity team have been running nine primary pest management projects in 

the Heritage Area over the last five years. The largest weed management work is the Regional 

Parks Ecological Weeds programme, which lost 10 per cent of its annual budget but still stands 

close to $200,000. A variety of pest animal work has continued throughout the Heritage Area over 

the last five years including a large scale trapping network to keep possum numbers down. 

Although limited trend data is available for the possum programme, there are signs of decreasing 

possum numbers in the latest surveys. This observation needs to be investigated in future trend 

monitoring for the greater Heritage Area. Feral pig control has continued to be a challenge with 

hunters killing over a relatively large portion of the Heritage Area. Other key pest animals, such as 

deer and goats, have been kept out of the Heritage Area from diligent buffer surveillance and 

control work. 

 

4.6 Kauri dieback indicator (K) 

Kauri dieback is a major concern in the Heritage Area and consequently significant resources have 

been applied over the last five years to identify the extent of the disease and minimise its further 

spread such as the Kauri Dieback (PTA: Phythoptera Taxon Agathis) Regional Parks Operations 

Plan (Auckland Council 2011). A multi-agency response to address kauri dieback has been 

underway in the Auckland region since late 2008 when MAF Biosecurity New Zealand declared it 

an ‘Unwanted Organism’ under the Biosecurity Act. 
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As part of its response to kauri dieback, it is Auckland Council strategy that monitoring of kauri 

health is conducted in all regional parks every five years, following NVS (National Vegetation 

Survey) standard methods developed for long-term monitoring for forest health and population 

dynamics. The kauri health survey enables the monitoring of the potential spread of kauri dieback 

symptomology and helps inform our management of the disease (Hill et al. 2017). A survey of kauri 

health within 10m of the visitor track network within all kauri parks was carried out in 2015 and 

during this survey an evaluation of current phytosanitary measures and track conditions was also 

conducted. During the summer of 2015/16 an aerial evaluation of the canopy health of kauri within 

the Waitākere Ranges Regional Park (WRRP) was carried out. This highlighted areas of interest, 

which were subsequently followed up with a ground-truthing programme to assess the presence of 

further symptoms of kauri dieback and collect diagnostic samples to confirm presence of the kauri 

dieback causal organism (Phytophthora agathidicida) where necessary. 

Kauri dieback has continued to spread and is widespread throughout the Waitākere Ranges and 

now represents the most heavily kauri dieback infected forest currently recorded in New Zealand 

(Hill et al. 2017). The recorded distribution of kauri dieback relative to kauri area within the WRRP 

has risen from 7.9 per cent infected and a further 2.7 per cent possibly infected in 2011 to 18.95 

per cent infected and a further 4.65 per cent possibly infected in 2016. Of the distinct areas of kauri 

forest within the WRRP which are above 5ha in size, 58.3 per cent are exhibiting symptoms of 

kauri dieback infection. The highest risk vector for kauri dieback movement into new distinct 

locations is soil disturbance associated with human activity e.g. visitor tracks and informal routes. 

As such there is now an extreme risk of continued spread of the disease locally, regionally and 

nationally out of these zones, unless mitigation management and compliance levels are 

significantly improved (Parks Recreation and Heritage Forum 2011). 

In response to the spread of kauri dieback, and to protect against the further spread of this 

disease, Te Kawerau ā Maki placed a rahui on the Heritage Area in November 2017. Auckland 

Council has also recently responded by voting to close the majority of the tracks in the regional 

park. 

 

4.7 Forest indicators (F) 

Forest has been the most dominant indigenous ecosystem within the Heritage Area for most of the 

last 12,000 years and indicators of forest health are therefore a key part of the health of the natural 

environment. Values for all forest health indicators were very high in comparison with forest 

ecosystems around the rest of the Auckland region, highlighting the very high naturalness of forest 

ecosystems in the Heritage Area and the low impact of weeds. There were no significant changes 

in any of the measured forest indicators – based on numerical data collected from a network of 

forest monitoring plots – over the 2012-2017 time period. Any changes detected were within the 

margins of error. This isn’t unexpected, as these types of plots are designed to measure gross 

changes in forest composition and structure over longer time periods, and five years is a relatively 

short period of time to expect changes in mature forest ecosystems.  
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4.8 Wetland indicators (W)  

The Heritage Area includes two significant regional wetland complexes, several important dune 

lake wetlands and a handful of smaller and more fertile/modified wetlands surrounded by farmland. 

Overall, wetlands are a lot weedier than forests, although Heritage Area wetlands are still relatively 

weed free compared with other parts of the Auckland region. Condition of, and pressure in, 

wetlands appear to be stable over the 2012-2017 monitoring period, as do the avifauna component 

of wetlands. 

 

4.9 Duneland indicators (D) 

There are approximately 925ha of duneland habitat in the Heritage Area. The overwhelming 

majority of this (c.80 per cent) is found at Whatipu, where aggregation of sand over the last 60+ 

years has formed an extensive dunefield and wetland complex. Desktop analysis of time series 

aerial photographs presented in Bishop et al. (2013) revealed there had been some changes to 

landcover on duneland habitat post 2008; however, none of these changes were judged to have 

destroyed the underlying dune geology and geomorphology. There were no aerial photographs 

available which cover the 2012-2017 time-period and no new iterations of the New Zealand 

Landcover database or the council’s building footprint/impermeable surface layer. Therefore, it was 

not possible to calculate new values for any of the six duneland indicators. 

Plot-based monitoring of several dune systems within the Heritage Area commenced in the 

2017/18 summer, including duneland at Anawhata, Whites Beach, Piha and Karekare. Data from 

this work will also be available for the next iteration of this five-yearly monitoring report. 

 

4.10 Freshwater indicators (FW) 

In general, it is difficult to assess any major changes among the freshwater indicators, as the time 

frame since the Act’s inception in 2008 has been too short to robustly understand the factors 

affecting any environmental changes; however, through Auckland’s decades-long regional 

freshwater monitoring programme, it can be seen that there is a strong relationship between the 

health of rivers and the type of land cover in their catchment. It therefore comes as no surprise that 

the rivers and streams within the Heritage Area have excellent water quality and ecology, with the 

predominance of indigenous forest ecosystems across the catchments. The lakes in the Heritage 

Area are more degraded with weed issues that are being dealt with by various council and 

community driven projects. It is expected that the 2023 report will be able to elucidate the broad 

freshwater patterns that have taken place since the Act’s inception. 
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4.11 Water supply indicators (S) 

No data was available for reporting on the five reservoirs in the Heritage Area; however, the last 

report showed overall good water quality with moderate to low levels of impairment. It is important 

that these indicators are reported on in the near future. 
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5.0 Key questions 

Key question 1: Has the extent of indigenous species and ecosystems within the Heritage 

Area increased or decreased the last five years?  

Unable to be answered due to a lack of spatial and other data sources.  

 

Key question 2: Has the general condition or natural values of important species and 

ecosystems within the Heritage Area increased or decreased the last five years?   

The forest and wetland indicator data, and our professional opinion, suggest that overall there is 

likely to have been a decrease in biodiversity values within the Heritage Area. This is mostly 

associated with the spread and impact of kauri dieback over the last five years. Pressures such as 

land clearance, weeds and pests have been largely removed and reduced in the Heritage Area; 

however, there are likely to be low levels of ongoing clearance. The expansion of kauri dieback is 

the major negative driver, and may have unknown future consequences for indigenous biodiversity. 

Myrtle rust is another emerging biosecurity threat to the Heritage Area, which has only appeared in 

the last few months, and its future impacts are still uncertain. 

 

Key question 3: Has the extra protection provided by the Waitākere Ranges Heritage Area 

Act provided better environmental or biodiversity outcomes over 2012-2017 compared to 

pre 2008? 

There is currently insufficient data to answer this question, as most of the indicators we have used 

date back only to mid-2000s and there are only a small number of comparisons possible between 

pre 2008 and post 2008 datasets. 

 

Key question 4: Has the extra protection provided by the Waitākere Ranges Heritage Area 

Act provided better environmental or biodiversity outcomes compared with parts of the 

region that do not have this additional statutory protection? 

There is currently insufficient data to answer this question. To do this, we would need to carry out 

similar monitoring (in terms of ecosystems and development pressures) in other parts of the 

Auckland region that do not have the extra protection of the Waitākere Ranges Heritage Area Act, 

and then compare results. At this stage this dataset does not exist; however, comparing 

environmental change in different parts of Auckland will be possible once we have longer-term 

datasets from the various regional environmental monitoring programmes. The less intensive 

monitoring in other parts of the Auckland region (i.e. outside the Heritage Area) means a smaller 

number of indicators (i.e. <52) would be available for these comparisons. 
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6.0 Recommendations 

1. Continue to support collection of long-term environmental and ecological datasets.  

The quantitative data used to formulate most of the indicators presented in this report is 

collected from an extensive network of plots/sites, and also includes geospatial layers that 

require constant updates such as landcover, ecosystems, active management of weeds, 

impermeable surface etc. Collection of this information requires a significant commitment of 

resources, but it is important that regional monitoring continues to be funded and carried 

out.  

Some types of environmental/ecological data, such as pest animal and habitat loss data, 

are more likely to show a short-term response to external pressures. Timely collection and 

analysis of this information is therefore a critical step in ensuring the outcomes of the Act 

are being met, and to allow the council to more rapidly act to counter any negative trends 

that may arise. For example, pest animal monitoring in the forest plot network across the 

region (including within the Heritage Area) was stopped in 2015 due to funding cuts. 

Many of the most important benefits of landscape-scale biodiversity/environmental 

monitoring, in terms of its ability to help us understand the interaction between 

economic/urban growth and environmental values, will only be realised in the fullness of 

time; that is, after several re-measurements (to allow long-term trends to be established 

beyond doubt) of the full plot network (to allow comparisons between different ecosystem 

types and geographical areas). 

 

2. Support acquisition of high-resolution aerial photography and digitizing of key data (such as 

building footprint layer) on a regular basis. 

One of the three main information sources used in the 2008-2013 monitoring report (Bishop 

et al. 2013) was the analysis of aerial photography and associated digital layers (e.g. 

building footprint and impervious surface layer). No suitable dataset that covered 2012-

2017 was available and hence sixteen of the 52 indicators (c.30 per cent of total) could not 

be re-calculated. Surveying and mapping the vegetation of the Heritage Area every five 

years using fieldwork is impractical due to the large amount of time and costs that would 

have to be set aside for this task. High-resolution aerial photography provides the key 

resource that allows ecologists to more rapidly carry out this task as a desktop exercise, 

and means we can also detect change in locations that are difficult or impossible to see 

without aerials. For future measurements it is important to have high-resolution aerial 

photography at a minimum five-year interval. Accurate building footprint and impermeable 

surface layers should also continue to be digitized; this has not happened in the four years 

since the completion of the first (i.e. 2008-2013) monitoring report (Bishop et al. 2013). 

One possible alternative to measuring habitat loss or gain with aerials and other geospatial 

information is to use council resource consent information to assess consented habitat 
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removal within the Heritage Area. Data on consents will be summarised in the main five-

yearly monitoring report “State of the Waitākere Ranges Heritage Area 2018”. While 

consents are a useful adjunct to remote sensing approaches, they are not a replacement 

for them. Consent monitoring needs to be used in conjunction with actual measurement of 

habitat change in order to detect unconsented vegetation clearance and gains from new 

plantings (most of which are unconsented). In addition, not all vegetation clearance 

consents are enacted and/or they are enacted across a different envelope to that specified 

in the consent documentation. 

 

3. Acquire better baseline information on threatened species and ecosystem types. 

One of the main data gaps in this report is the lack of good quality information around the 

location and population/ecosystem dynamics of threatened species and ecosystems. While 

some progress has been made since 2013, it is important that effort to detect and monitor 

these threatened species/ecosystems is continued. Auckland Council’s Indigenous 

Biodiversity Strategy (Auckland Council 2012) also identified this basic data need, and this 

has meant council ecologists are likely to be putting substantially greater resources into 

better defining, locating and monitoring threatened/rare ecosystems and species in the 

future. Encouraging the wider community, including Auckland’s tertiary institutions, to also 

contribute to improving data on the location and health of these special species and 

ecosystems is important. 

 

4. Establish processes/technology to allow easier and timelier collection/comparison of 

environmental, resource consent and community group data. 

One of the strengths of the monitoring mandated by the Act is its multi-disciplinary nature. 

Auckland Council is directed by the Act not just to record changes in the environment, but 

to look for causes of those changes and also examine if the extra protection provided by 

the Act is actually resulting in a change in land and water management on the ground. The 

most efficient way to carry out this type of reporting involves a spatial analysis of vegetation 

change data (from aerial photographs), planning zones, building consents, impermeable 

surface changes, the location of community group activities etc. In most cases these 

datasets are in different formats, taken at different times, or don’t have all the fields 

required for analysis etc. 

It is important that the council continues to emphasise the need for standard data formats 

by council and community groups, and also to facilitate centralised collation, data entry, 

analysis and reporting of community group monitoring information. There has been some 

progress on this in the last five years, and there is demand from community groups 

themselves for a more standardised approach, however a single, central, up-to-date data 

repository for environmental monitoring data has still not been adopted by all.  
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5. Kauri dieback monitoring, research and management protocols are carried out and 

resourced. 

Auckland Council’s Biosecurity team, in conjunction with a number or other government 

organisations and research providers, is carrying out research on a wide range of issues 

relating to kauri dieback. It is very important that support continues to be given towards 

research of the disease so as to understand its biology and levels of natural resistance 

within kauri. The council should also increase the support of operational measures to curb 

the spread of kauri dieback, such as closing or redirecting tracks, improving the number 

and effectiveness of cleaning stations, and more physical infrastructure to prevent people 

from walking on the sensitive root zones of kauri at key sites. Some of the most recent 

responses that occurred while compiling this report were by Te Kawerau ā Maki, who 

placed a rahui on the Heritage Area in November 2017, and more recently by Auckland 

Council who have voted to close the majority of the tracks in the regional park. 



 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  23 

                                                          

 

7.0 Acknowledgements 

A large number of Auckland Council, previous Auckland regional Council (ARC) and Waitākere 

City Council staff and contractors, have been involved in making the various environmental 

monitoring programmes that are summarised in this report happen, and collecting data in the field. 

We would like to thank them all for their efforts over the many years.  

 

Matt Baber (Auckland Regional Council) and Jack Craw (formerly of Auckland Council’s 

Biosecurity Team) played a key role in starting forest biodiversity monitoring in the Waitākere 

Ranges. 

 

A special thanks to Jade Khin (Auckland Council) who has provided professional field support, 

planning and data management for programmes relating to many of the indicators in this report – 

Jade’s hard work is highly appreciated.  

 

We would like to specifically thank the following people for their help in capturing data and with 

other aspects and discussions relating to this report: Matthew Bloxham, Phil Brown, Sian Buley, 

Janeen Collings, Holly Cox, Mary Frankham, Pamela Gill, Christina Hammon, Samantha Happy, 

Malcolm Harrison, Lee Hill, Ebrahim Hussain, Anna Kleinmans, Claire Liousse, Tim Lovegrove, 

Wayne Mackenzie, Ron Matthews, Sabine Melzer, Jane O’Hagan, Ben Paris, Kevin Parker, Tim 

Ryder, Eryn Shields, Alison Stillwell, John Sumich, and Gillian Wadams.  

 

Thanks to the reviewers and editor, Tony Edhouse, from the RIMU peer review panel for helping 

improve this report. 

 

Finally, thanks to the Waitākere Ranges Local Board, and the wider Waitākere community, for their 

interest in this project and their desire to see that the outstanding natural heritage and historic 

heritage of the Waitākere Ranges are protected. 

 



 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  24 

                                                          

 

8.0 References 

Alexander, J. and Chapman, S. 2004. Waitākere City wetland bird survey: Te Henga and 

Harbourview-Orangihina. Unpublished report for the Waitākere City Council. 

 

Anon 2006. Natural heritage features and Landscape. Part 3 of a background document 

summarising the special features of the proposed Waitākere Ranges Heritage Area. 23 pp. 

  

Ark In The Park 2015. Ark in the Park summary of North Island robin records. 

 

Auckland Council. 1999. Auckland Council Regional Policy Statement (ACRPS). Appendix B – 

Significant Natural Heritage Areas and Values. 

 

Auckland Council. 2003. Protection of the Waitākere Ranges Area. Background paper, December 

2003. http://Waitākere.govt.nz/abtcit/ne/pdf/ranges-bkgrdrpt.pdf 

 

Auckland Regional Council. 2010. State of the Auckland Region Report 2009. Auckland Regional 

Council. Auckland. 144 pp. 

 

Auckland Council. 2011. Kauri Dieback (PTA: Phythoptera Taxon Agathis) Regional Parks 

Operations Plan. 

 

Auckland Council. 2012. Auckland Council's Indigenous Biodiversity Strategy. Auckland, 

Environmental Policy and Strategy, Auckland Council. 

  

Bishop, C.D., Landers, T.J. and Goldwater, N.P. 2013. Changes in indigenous ecosystems and the 

environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2008-2013 

report. Auckland Council technical report, TR2013/003. 

 

Boffa Miskell Limited. 2010. Waitākere City Biodiversity Monitoring Programme: Summer Bird 

Survey 2010. Unpublished report for the Waitākere City Council. 

 

Buckthought, L. and Neale, M. 2016. State of the environment monitoring. river water quality state 

and trends in Auckland 2005-2014. Auckland Council technical report, TR2016/008. 

 

Chapman, S. and Alexander, J. 2004. Waitākere City Biodiversity Monitoring Programme: five 

minute bird counts. Unpublished report for the Waitākere City Council. 

 

Clarkson, B.R., Sorrell, B.K., Reeves, P.N., Champion, P.D., Partridge, T.R., and Clarkson, B.D. 

2003. Handbook for monitoring wetland condition. Coordinated monitoring of New Zealand 

wetlands. Ministry for the Environment SMF funded project. Wellington, MfE. 

 



 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  25 

                                                          

 

Dawson, D.G. and Bull, P.C. 1975. Counting birds in New Zealand forests. Notornis 22: 101-109. 

 

de Lange, P.J. and Rolfe, J.R 2010. New Zealand indigenous vascular plant checklist 2010. 

Unpublished report for the New Zealand Plant Conservation Network, Wellington. 131 p. 

 

de Lange, P.J., Rolfe, J.R., Champion, P.D., Courtney, S.P., Heenan, P.B., Barkla, J.B., Cameron, 

E.K., Norton, D.A., and Hitchmough, R.A. 2013. Conservation status of New Zealand indigenous 

vascular plants, 2012: Department of Conservation. New Zealand Threat Classification Series. 

 

de Porter, M. 2010. Ark in the Park Pest Control and Biodiversity Outcomes 2008-2010. Report 

prepared for Auckland Regional Council. 

 

Denyer, K., Cutting, M., Campbell, G., Green, C., and Hilton, M. 1993. Waitākere ecological 

district: survey report for the protected natural areas programme.Auckland Regional Council, 

Auckland. 

 

Diamond, J.T. 1955. Maori in the Waitākere Ranges. Journal of the Polynesian Society 64(3): 304-

314. 

 

Envirologic Limited. 2007. Waitākere City Biodiversity Monitoring Programme: 1. Avifauna, 2. Pest 

Monitoring, 3. Vegetation & Phenology, 4. Terrestrial Invertebrates, and 5. Lizards – Summer 

2006/7. Unpublished report for the Waitākere City Council. 

 

Goodman, J.M., Dunn, N.R., Ravenscroft, P.J., Allibone, R.M., Boubee, J.A.T., David, B.O., 

Griffiths, M., Ling, N., Hitchmough, R.A. and Rolfe, J.R. 2014. Conservation status of New Zealand 

freshwater fish, 2013. New Zealand Threat Classification Series 7. Wellington: Department of 

Conservation. 

 

Hayward, B.W. 1976. Lower Miocene Stratigraphy and Structure of The Waitākere Ranges and the 

Waitākere Group (New). New Zealand Journal of Geology and Geophysics 19(6): 871-95. 

 

Hill, L. and Hill, S. 2012 (DRAFT). Biosecurity staff report on kauri dieback disease in the 

Waitākere Ranges. Unpublished report for the Auckland Council. 

 

Hill, L., Stanley, R., Hammon, C., and Waipara, N. 2017. Kauri Dieback Report 2017: An 

investigation into the distribution of kauri dieback and its implications for its future management 

within the Waitākere Ranges. Auckland Council Technical Report 40pp. 

 

Hilton M. and Macauley U., Henderson R. 2000. Inventory of New Zealand´s active dunelands. 

Science for Conservation 157. Department of Conservation, Wellington. 35p. 

 

http://www.doc.govt.nz/upload/documents/science–and–technical/sfc157.pdf


 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  26 

                                                          

 

Hitchmough, R. 2013. Summary of changes to the conservation status of taxa in the 2008-11 New 

Zealand Threat Classification System listing cycle. By Rod Hitchmough 2013. New Zealand Threat 

Classification Series 1. 20 p. New Zealand Threat Classification Series 1. Wellington: Department 

of Conservation. 

 

Hitchmough, R., Barr, B., Lettink, M., Monks, J., Reardon, J., Tocher, M., Van Winkel, D. and 

Rolfe, J. 2016. Conservation status of New Zealand reptiles, 2015. New Zealand threat 

classification series 17. Wellington: Department of Conservation. 

 

Holdaway, R.J., Wiser, S.K. and Williams, P.A. 2012. A threat status assessment of New Zealand’s 

naturally uncommon ecosystems. Conservation Biology 4:619–629. 

 

Jamieson, A. 2010. Summary report: Aerial Survey of Kauri Dieback in the Waitākere Ranges. 

Prepared for Auckland Regional Council. 

 

Jamieson, A., Hill l. and Waipara N. 2011. Survey of Kauri Dieback in the Hunua Ranges and 

Environs. Prepared for Auckland Council. 

 

Jeffries, D. 2016. Monitoring and protection of New Zealand dotterels and other birds in the 

Whatipu dunes and wetlands: 2015/2016 breeding season. 

 

Johnson, P.N. 1992. The sand dune and beach vegetation inventory of New Zealand. II. South 

Island and Stewart Island. DSIR Land Resources Scientific Report Number 16, DSIR Land 

Resources, Christchurch. 278 p. 

 

Johnson, P. and Rodgers, G. 2003. Ephemeral wetlands and their turfs in New Zealand. Science 

for Conservation 230. Department of Conservation, Wellington. 109 p. 

 

Joy, M.K. and Death, R.G. 2004. Application of the index of biotic integrity methodology to New 

Zealand freshwater fish communities. Environmental Management 34: 415-428. 

 

Keith, D.A., Rodriguez, J.P., Rodriguez-Clark, K.M., Nicholson, E., Aapala, K., Alonso, A., et al. 

2013. Scientific Foundations for an IUCN Red List of Ecosystems. PLoS ONE 8(5): e62111. 

 

Knight, T. and Rivera, D. 2015. Ark in the Park Kōkako Breeding Season Report 2014-2015. 

Auckland Zoo. 

 

Landers, T.J. 2017. Muriwai Beach to Te Henga (Bethells) 2016 grey-faced petrel and little 

penguin survey. Auckland Council technical report, TR2017/027. 

 

Lawrence, G. and Bishop, C. 2017. Remapping the extent of Auckland’s wetlands: methods and 

summary. Auckland Council technical report, TR2017/024  



 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  27 

                                                          

 

 

Lee G.L and Allen R.B. 2011. Recommended monitoring framework for regional councils 

assessing biodiversity outcomes for terrestrial ecosystems. Landcare Research Contract Report 

LC 144 prepared for the Regional Council Biodiversity Forum. 39 pp. 

 

Lindsay H., Wild C., Byers S. 2009. Auckland Protection Strategy. A report to the Nature Heritage 

Fund Committee. Nature Heritage Fund, Wellington. 86 p.  

 

Longson, C. 2016. Field season report from Waitākere Ranges, for Auckland Council and Ark in 

the Park. EcoQuest Education Foundation. 

 

McGlone, M.S. 1989. The Polynesian settlement of New Zealand in relation to environmental and 

biotic changes. New Zealand Journal of Ecology 12: 115-129. 

 

McEwen. M. (ed) 1987. Ecological Regions and Districts of New Zealand. New Zealand Biological 

Resources Centre Publication 5. Department of Conservation, Wellington. 63 p. 

 

MacLeod C.J., Affeld K., Allen R.B., Bellingham P.J., Forsyth D.M., Gormley A.M, Holdaway R.J., 

Richardson S.J. and Wiser S.K. 2012. Department of Conservation biodiversity indicators: 2012 

assessment. Landcare Research Contract Report LC 1102 prepared for the Department of 

Conservation. 63 pp. 

 

Ministry for the Environment 1997. The State of New Zealand’s Environment. ME612. Wellington, 

New Zealand. 

 

Ministry for the Environment and Department of Conservation. 2007. Protecting our Places: 

Information about the Statement of National Priorities for Protecting Rare and Threatened 

Biodiversity on Private Land. Ministry for the Environment, Wellington, New Zealand. 57 p. 

 

Ministry for the Environment 2011. Proposed National Policy Statement on Indigenous 

Biodiversity. INFO 576. Wellington, New Zealand. 

 

Miskelly C.M., Dowding J.E., Elliot G.P., Hitchmough R.A., Powlesland R.G., Robertson H.A., 

Sagar P.M., Scofield R.P. and Taylor G.A. 2008. Conservation status of New Zealand birds, 

2008. Notornis 55: 117-135. 

 

Natural Solutions 2016. Te Henga wetland: Salvinia kayak survey: December 2016. 

 

Neale M.W., Moffett E.R., Hancock P., Phillips N. and Holland K. 2017. River ecology 

monitoring: state and trends 2003-2013. Auckland Council technical report, TR2017/011. 

 



 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  28 

                                                          

 

Newman, D.G., Bell, B.D., Bishop, P.J., Burns, R.J., Haigh, A. and Hitchmough, R.A. 2013. 

Conservation status of New Zealand frogs, 2013. New Zealand Threat Classification Series 5. 

Department of Conservation, Wellington. 10 p. 

 

Newnham R.M. and Lowe D.J. 1991. Holocene vegetation and volcanic activity, Auckland Isthmus, 

New Zealand. Journal of Quaternary Science 6: 177-193. 

 

New Zealand Herald 2006. Auckland labelled world's weediest city. New Zealand Herald. 

 

OECD 1993. "OECD core set of indicators for environmental performance reviews". OECD 

Environment Monographs No. 83. OECD. Paris. 

 

O’Donnell, C.F.J., Christie, J.E., Lloyd, B., Parsons, S. and Hitchmough, R.A. 2013. Conservation 

status of New Zealand bats, 2012. New Zealand Threat Classification Series 6. Wellington: 

Department of Conservation. 

 

Owen S.J. 1998. Department of Conservation Strategic Plan for Managing Invasive Weeds. 

Department of Conservation, Wellington. 86p. 

 

Parker, K. 2016. A summary of popokatea/whitehead (Mohoua albicilla) sightings in the Ark in the 

Park and surrounds 2004-2016 and recommendations for future management. Parker 

Conservation. 

 

Parks Recreation and Heritage Forum 2011. Kauri Health in the Waitākere Ranges Regional Park 

2008-2011 – Update Report. 

 

Priestly R. 1990. New Zealand landform inventory: second approximation. Research School of 

Earth Sciences Occasional Paper No. 4. Victoria University of Wellington. 

 

Rivera, D. 2015. Ark in the Park 2015 Kōkako census. Auckland Zoo. 

 

Rivera, D. 2016. Ark in the Park 2016 Kōkako Census Report. Auckland Zoo. 

 

Robertson, H.A., Baird, K., Dowding, J.E., Elliott, G.P., Hitchmough, R.A., Miskelly, C.M., 

McArthur, N., O’Donnell, C.J., Sagar, P.M., Scofield, R.P. and Taylor, G.A. 2017. Conservation 

status of New Zealand birds, 2016. New Zealand Threat Classification Series 19. Wellington: 

Department of Conservation. 

 

Ryder, J.M., Waipara, N.W., Burns, B.R. 2016. What is the host range of Phytophthora 

agathidicida in New Zealand? New Zealand Plant Protection 69: 320. 

 



 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  29 

                                                          

 

Singers, N.J.D., Rogers, G.M. 2014. A classification of New Zealand’s terrestrial ecosystems. 

Science for Conservation 325. Department of Conservation, Wellington. 87 p. 

 

Singers, N., Osborne, B., Lovegrove, T., Jamieson, A., Boow, J., Sawyer J., Hill., K., Andrews, J., 

Hill, S., Webb, C. 2017. Indigenous terrestrial and wetland ecosystems of Auckland. Auckland 

Council, Auckland. 146 p. 

 

Spurr, E.B. and Powlesland, R.G. 2000. Monitoring the impacts of vertebrate pest control 

operations on non-target wildlife species. Department of Conservation Technical series 24. 

Wellington, New Zealand. 

  

Stanley, R., de Lange, P.J., Cameron, E.K. 2005. Auckland Regional Threatened & Uncommon 

Vascular Plants List. Auckland Botanical Society Journal 60(2): 152-157. 

 

Stark, J.D. and Maxted, J.R. 2007. A biotic index for New Zealand’s soft-bottomed streams. New 

Zealand Journal of Marines and Freshwater Research 41: 43-61. 

 

Te Ngahere. 2006. Waitākere City Parks Weed Management Strategy, July 2006. Adapted from: 

Kingett Mitchell & Associates and Department of Conservation. 2000. Waitākere City Weed 

Management Strategy. Buddenhagen C. and Flynn S. 

 

Townsend, A.J., de Lange, P.J., Duffy, C.A.J., Miskelly, C.M., Molloy, J.M., Norton, D.A. 2008. 

New Zealand Threat Classification System manual. Department of Conservation, Wellington. 36 

pp. 

 

Turner, A. R. 2006. The History of the Waitākere Ranges Parkland in Waitākere Ranges: Nature, 

History, Culture, edited by Harvey B. and Harvey T., Waitākere Ranges Protection Society. 542 pp. 

 

Waitākere City Council. 2002. State of Waitākere City – Natural Environment. Chapter 12. The 

State of Biodiversity. 

 

Waitākere City Council. 2009. Waitākere Threatened Species Management Policy 2009. Report 

prepared by Waitākere City Council. 

 

Warneford, A. 2009. Hihi Breeding Season Report 2008-09 (Ark in the Park). Royal Forest & Bird 

Protection Society. 

 

Wellington Regional Council. 2001. Monitoring strategy for the Wellington Region. Published by 

Wellington Regional Council. Wellington, New Zealand. 

 



 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  30 

                                                          

 

Williams, P.A., Wiser, S., Clarkson, B., Stanley, M.C. 2007. New Zealand's historically rare 

terrestrial ecosystems set in a physical and physiognomic framework. New Zealand Journal of 

Ecology 31: 119-128. 

  

http://www.nzes.org.nz/nzje/abstract.php?volume_issue=j31_2&pdf_filename=NZJEcol31_2_119.pdf
http://www.nzes.org.nz/nzje/abstract.php?volume_issue=j31_2&pdf_filename=NZJEcol31_2_119.pdf


 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  31 

                                                          

 

 

 

 

Appendices 

 



 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  32 

                                                          

 

9.0 Appendix 1 – Indicator results summary table 

Summary indicators for the Heritage Area. Scores are based on a 1000-point scale from 1.000 

(excellent) to 0.000 (very poor).  

The ‘Change 2012-2017’ column is coded as follows:  = improvement in indicator;  = 

deterioration in indicator; = no significant change in indicator; # = data available for 2017, but the 

absence of 2012 information means change is not reported; - = no data available for 2012-2017 

but data is likely to be available in time for inclusion in the next report; * = no data available at 

present and collecting the information required to inform the indicator is a longer-term proposition; 

n/a = indicator not relevant to the 2012-2017 monitoring period. 

Code and 

category 

Sub-

category 

Name Score in 

2012 

Score in 

2017 

Change 

2012-

2017 

Habitat 1+ Habitat Percentage cover of 

indigenous ecosystems 

n/a n/a n/a 

Habitat 2 Habitat Loss or gain of indigenous 

ecosystems (area and per 

cent) 

0.999 No remote 

sensing data 
- 

Habitat 3 Habitat Loss or gain of significant 

indigenous habitat (area 

and per cent) 

0.999 No remote 

sensing data 
- 

Habitat 4 Habitat Loss or gain of threatened 

species habitat (area and 

per cent) 

No data 

(other) 

No data 

(other) 
* 

Habitat 5 Habitat Loss or gain of naturally 

uncommon ecosystem 

types (area and per cent) 

No data 

(other) 

No data 

(other) 
* 

Riparian 1 Ecosystem 

services 

Proportion of riparian area 

around Zone I streams with 

indigenous wetland, forest 

and/or scrub landcover 

0.909 No remote 

sensing data 
- 

Riparian 2 Ecosystem 

services 

Proportion of riparian area 

around Zone II streams with 

indigenous wetland, forest 

and/or scrub landcover 

0.659 No remote 

sensing data 
- 

Riparian 3 Ecosystem 

services 

Proportion of riparian area 

around Zone I streams with 

wetland, forest or scrub 

landcover 

0.915 No remote 

sensing data 
- 
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Code and 

category 

Sub-

category 

Name Score in 

2012 

Score in 

2017 

Change 

2012-

2017 

Riparian 4 Ecosystem 

services 

Proportion of riparian area 

around Zone II streams with 

wetland or indigenous 

vegetation landcover 

0.709 No remote 

sensing data 
- 

Threatened 

spp 1 

Biodiversity Proportion of threatened 

species with a stable or 

increasing population size 

No data 

(other) 

No data 

(other) 
* 

Threatened 

spp 2 

Response Proportion of threatened 

fauna species under 

active conservation 

management 

No data 

(other) 

0.570 # 

Threatened 

spp 3 

Response Proportion of threatened 

flora species under 

active conservation 

management 

No data 

(other) 

0.070 # 

Protection 1 Response Total area of ecosystems 

(area and per cent) 

protected in reserves 

0.778 0.782  

Protection 2 Response Total area of indigenous 

ecosystems (area and per 

cent) protected in reserves 

0.789 0.793  

Protection 3 Response Total area of significant 

indigenous ecosystems 

(area and per cent) 

protected in reserves 

0.831 0.834  

Conservation 1 Response Proportion of indigenous 

forest habitat under active 

conservation management 

No data 

(other) 

No data 

(other) 

- 

Conservation 2 Response Weed management 1.000 0.900  

Conservation 3 Response Pest animal management 0.934  0.946  

Kauri 1 Threats Change in the spatial extent 

of kauri dieback 

0.890   0.764  

Forest 1+ Biodiversity Total area of forest and n/a n/a n/a 
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Code and 

category 

Sub-

category 

Name Score in 

2012 

Score in 

2017 

Change 

2012-

2017 

scrub habitat 

Forest 2 Habitat Loss or gain of forest and 

scrub habitat (area and per 

cent) 

0.999 No remote 

sensing data 
- 

Forest 3 Biodiversity Overall percentage 

biomass of indigenous 

plants in forest plots 

0.999  0.998 
 

Forest 4 Threats Overall percentage 

biomass of weedy exotic 

plants in forest plots 

0.999  0.998 
 

Forest 5 Threats Average biomass of exotic 

weeds in forest plots 

0.999  0.997 
 

Forest 6 Biodiversity Proportion of forest plots 

with no exotic trees or 

saplings 

0.880 0.850 
 

Forest 7 Threats Average percentage 

dominance of weedy exotic 

saplings 

0.998 0.998 
 

Forest 8 Threats Average percentage 

dominance of weedy exotic 

seedlings 

0.999 0.998 
 

Forest 10 Biodiversity Average species diversity 

of indigenous plants 

0.900 0.980 
 

Forest 11 Biodiversity Change in avifauna in 

forest and scrub habitat 

0.66 0.64 
 

Wetland 1+ Biodiversity Total wetland area n/a n/a n/a 

Wetland 2 Habitat Loss or gain of wetland 

habitat (area and per cent) 

0.999 No remote 

sensing data 
- 

Wetland 3 Biodiversity Native: exotic plant 

biomass ratio in monitored 

wetlands 

0.738  0.779 
 

Wetland 4 Biodiversity Average native: exotic plant 

biomass ratio in monitored 

0.752 0.760 
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Code and 

category 

Sub-

category 

Name Score in 

2012 

Score in 

2017 

Change 

2012-

2017 

wetlands 

Wetland 5 Biodiversity Average percentage 

frequency of native plants 

in monitored wetlands 

0.587 0.646 
 

Wetland 6 Threats Average percentage 

frequency of weedy plants 

in monitored wetlands 

0.652 0.711 
 

Wetland 7 Biodiversity and 

threats 

Change in wetland 

condition index 

0.844 0.836 
 

Wetland 8  Biodiversity and 

threats 

Change in wetland 

perimeter condition index 

0.904 0.844 
 

Wetland 9 Biodiversity Change in avifauna in 

wetland habitat 

0.52 0.600 
 

Dune 1+ Biodiversity Total duneland area n/a n/a n/a 

Dune 2 Habitat Loss or gain of duneland 

habitat (area and per cent) 

1.000 No remote 

sensing data 
- 

Dune 3 Biodiversity Proportion of duneland area 

with a landcover of 

indigenous ecosystems 

0.810 No remote 

sensing data 
- 

Dune 4 Biodiversity Proportion of duneland area 

with urban or production 

agriculture landcover 

0.911 No remote 

sensing data 
- 

Dune 5 Biodiversity Building and impervious 

cover on duneland area 

(area and per cent) 

No 

remote 

sensing 

data 

No remote 

sensing data 
- 

Dune 6 Response Proportion of indigenous 

duneland habitat under 

active conservation 

management 

No data 

(other) 

No data 

(other) 
- 

Freshwater 1 Biodiversity Ecological Quality (Rivers): 

Macroinvertebrate 

Community Index (MCI) 

0.711 0.677 
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Code and 

category 

Sub-

category 

Name Score in 

2012 

Score in 

2017 

Change 

2012-

2017 

Freshwater 2 Biodiversity Native fish Index of 

Biological Integrity IBI 

0.766 No data 

(other) 
- 

Freshwater 3 Ecosystem 

services 

Water Quality (Rivers) 1.000 0.791 
 

Freshwater 4 Ecosystem 

services 

Ecological Quality (Lakes): 

Rotifer Index 

0.450 0.487 
 

Freshwater 5 Ecosystem 

services 

Ecological Quality (Lakes): 

Macrophytes (LakeSPI) 

0.100 0.080 
 

Freshwater 6 Ecosystem 

services 

Groundwater quality (for 

discharge into rivers) 

No data No data 

(other) 
* 

Water supply 1 Ecosystem 

services 

Ecological quality – change 

in macro invertebrate index 

above vs. below dam 

0.770 No data 

(other) 
- 

Water supply 2 Ecosystem 

services 

Water quality in supply 

lakes 

1.000 No data 

(other) 
- 

+ = These indicators are not included in this report as data available relate to a 10-year time period 

back to the enactment of the Act in 2008, rather than the 2012-2017 time period covered in this 

report. 
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Appendix 2: Indicator descriptions and calculations 

 

9.1 Indigenous habitat (H) indicator results 

 

9.1.1 Introduction 

Despite its close proximity to the Auckland central business district (CBD), the Waitākere Ranges 

offers a completely contrasting experience in terms of the dominant role of nature and native plants 

and animals. Indigenous vegetation types, principally scrub and forest, are the most common 

landcover within the Heritage Area, and most of this habitat is concentrated in a large contiguous 

block. 

Worldwide, one of the primary drivers of species and ecosystem extinctions has been habitat loss; 

therefore, the quantity and quality of habitat is one of the most important determinants of the health 

or ‘state’ of indigenous biodiversity within the Heritage Area. The impact of many negative 

processes such as weed invasion, pest browsing and predation, habitat clearance, overharvesting, 

etc. on indigenous species and ecosystems is encapsulated in indicators of habitat quality and 

loss.  

 

9.1.2 Indicator H2: Loss or gain of indigenous ecosystems (area and per cent) 

Summary 

This indicator will be reported on in the future; however, the power of the indicator to detect change 

will be increased by the creation of a better quality, higher resolution vegetation map of indigenous 

ecosystems within the Heritage Area. This better quality map, rather than the LCDB layer, will then 

be used for calculating changes in the cover of indigenous ecosystems. This monitoring approach 

relies on the regular acquisition of high-resolution aerial photography or satellite imagery for the 

Waitākere Ranges, which is outside the budget of funds allocated to reporting for the Act in the 

Long-term Plan. 

 

Change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period.  
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How change will be monitored 2017+ 

Unfortunately, there were no new aerial photographs, LiDAR or impermeable surface information 

available for the 2012-2017 time period at the time that this report was compiled. Aerial photos and 

LiDAR data had been collected, but were still in the processing phase before being released to 

council. This information will be available for the next monitoring report 

 

9.1.3 Indicator H3: Loss or gain of significant indigenous habitat (area and per 

cent) 

Summary 

The Heritage Area includes around 22,100ha of indigenous habitat, mostly comprising indigenous 

forest, scrub and shrubland habitat; however, the ecological value or significance of all these 

habitats is not equal (i.e. some specific patches of habitat have higher/lower ecological value than 

others). Ecosystems can have higher ecological values for a number of reasons. For example, they 

might provide habitat for a threatened or unusual animal or plant species, or are one of the best 

remaining examples of a habitat types (e.g. mature kauri forest) that has been largely cleared in 

the past. 

Vegetation clearance can degrade natural values because it involves the removal of habitat for 

indigenous plants and animals as well as facilitating the invasion of environmental pest plants; 

however, the overall impact of vegetation clearance on the environment and ecosystems will 

depend on exactly where that clearance is. For example, the loss of 2ha of a widespread and 

common ecosystem type is much less damaging than the loss of 2ha of prime breeding habitat for 

a threatened species. This indicator looks at the loss of ecologically significant4 vegetation, as 

opposed to all native vegetation, which was covered in indicator H2. 

 

Change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period.  

 

How change will be monitored 2017+ 

Unfortunately, there were no new aerial photographs, LiDAR or impermeable surface information 

available for the 2012-2017 time period at the time that this report was compiled. Aerial photos and 

LiDAR data had been collected, but were still in the processing phase before being released to 

council. This information will be available for the next monitoring report. 

 

                                            
4
 Note this definition of ecological significance is different to that used in the Auckland Council Unitary Plan 

(notified October 2013) to delineate significant ecological areas (SEA) and this map does not replace the 
significance layer in the Unitary Plan. 
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9.1.4 Indicator H4: Loss or gain of threatened species habitat (area and per cent) 

Summary 

Habitat loss is second only to invasive species in terms of the adverse effects on threatened 

species in New Zealand. Plants and less mobile fauna such as geckos, snails, frogs and many 

insects are particularly vulnerable to loss of habitat. A high proportion of threatened species are 

likely to be found in freshwater wetlands and kauri forest as well as naturally uncommon 

ecosystems such as coastal cliffs and rock stacks, gumlands, and active sand dunes. On a 

national scale, freshwater wetlands, in particular, support a disproportionate amount threatened 

species, while kauri forest is the most diverse forest type in New Zealand. Recent conservation 

projects have been developed in order to protect the precious fauna and flora within some of these 

habitats, including Ark in the Park, La Trobe mainland island, and shorebird protection 

administered by Friends of Whatipu. Unfortunately, with the spread of kauri dieback disease 

throughout the Waitākere Ranges, there is currently little that can be done to prevent the loss of 

kauri forest and its associated species in areas already affected. 

It is important to note that threatened plant and animal species are likely to occur right across the 

Heritage Area, even in highly modified habitats; however, it is not realistic, at least for the purposes 

of future conservation efforts, to label the entire Heritage Area as a ‘threatened species habitat’. 

Instead, areas or habitats must be prioritised based on recent data and/or the likelihood of them 

supporting high numbers of threatened species. Certainly, a more accurate inventory of threatened 

species is required, and this is something the council aims to produce for future reporting cycles. 

This will prove to be very challenging, given the cryptic and ephemeral nature of many threatened 

species in the Heritage Area which brings high-level cost implications. 

 

Change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period. 

 

How change will be monitored 2017+ 

All wetlands and dunelands have been digitised in the council GIS system. Future comparisons 

can be made by using aerial photography and GIS mapping in order to determine the loss or gain 

of such habitat. Similarly, recent aerial photography flown to assess the extent of kauri dieback can 

be used as a baseline for future comparisons. Accurate mapping of naturally uncommon 

ecosystems will also be invaluable for monitoring changes in threatened species habitat (see next 

section). 
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9.1.5 Indicator H5: Loss or gain of naturally uncommon ecosystem types (area and 

per cent) 

Summary 

Naturally uncommon ecosystems5 are those that were uncommon prior to human colonisation of 

New Zealand. They often have highly specialised and diverse flora and fauna characterised by 

endemic and nationally rare species, many of which are under threat from factors such as 

anthropogenic modification, pest animals and weeds (Williams et al. 2007). To date, 72 types of 

naturally uncommon ecosystems have been identified as occurring in New Zealand, although as 

the classification system is refined it is likely that this number will change. 

The Heritage Area contains at least nine types of naturally uncommon ecosystems, most of which 

are concentrated along the coastal margins (see Table 4 below). A key objective for council staff 

for the Act’s next reporting cycle is to accurately survey, map and quantify these ecosystems. 

 

 

 

 

 

 

Table 4: Naturally uncommon ecosystems known within the Heritage Area, together with their key 

characteristics, threats, threat status and approximate extent. 

Ecosystem 

type 
Key characteristics Threats Approx. extent 

Active sand 

dunes 

Active sand dunes are those 

dunelands whose physical 

landscape and ecological 

character results from 

continuously moving wind-

blown sand. They are 

predominantly coastal, 

geomorphically unstable, 

mobile (Johnson and Rogers 

2003) and bare to sparsely 

vegetated (Hilton et al. 2000). 

Invasive weeds (e.g. 

marram, lupin and kikuyu), 

rabbits, coastal 

development, human 

disturbance (e.g. four-

wheel driving, horse riding) 

(Williams et al. 2007). 

Threat status is 

Endangered (Holdaway et 

al. 2012) 

By far the largest area 

of active sand dunes 

occurs at Whatipu, 

followed by Bethells/Te 

Henga and Karekare. 

There are other 

pockets of this habitat 

type all along the 

western coastline. 

                                            
5
 In the past these ecosystems have also been called ‘historically rare ecosystems’ or ‘originally rare 

ecosystems’, but the ‘naturally uncommon’ epitaph is now the accepted nomenclature in New Zealand. 
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Basic cliffs, 

scarps and 

tors  

Basic cliffs, scarps, and tors 

occur throughout the North 

Island and are especially 

prominent in Northland and 

the Coromandel Peninsula. 

They occur inland on 

tuffaceous sandstones and 

mudstones, andesite, diorite, 

basalt, and gabbro. Plant 

species are tolerant either of 

shallow soils, full sunlight, 

and intermittent drought, or 

damp and shady crevices 

(Williams et al. 2007). 

Weed invasion, especially 

by woody weeds, can be a 

serious problem as these 

species can out-compete 

existing native species and 

readily colonise available 

habitat as it arises. 

Possum browse also 

threatens the indigenous 

plant communities. Threat 

status is Vulnerable 

(Holdaway et al. 2012) 

Unknown 

Coastal cliffs 

of basic 

rocks 

Coastal cliffs are very steep 

to perpendicular or 

overhanging rock faces above 

the sea. They provide many 

varied habitats: from bare 

rock colonised only by 

mosses and lichens, to 

deeper soils supporting 

woody vegetation; from highly 

exposed situations, to heavily 

shaded and sheltered 

habitats; and from very dry to 

permanently wet surfaces. 

Coastal cliffs are particularly 

influenced by salt spray, 

which is evident in the type of 

vegetation they support. 

Erosion, combined with 

subsequent invasion by 

weeds, may be a problem 

for native species. 

Livestock and goats do not 

present a threat in the 

Heritage Area. Threat 

status is Vulnerable 

(Holdaway et al. 2012) 

Coastal cliffs are 

common between 

Muriwai and Karekare. 
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Coastal rock 

stacks  

A coastal rock stack is an 

isolated pinnacle of rock off 

the coast, generally with 

steep to vertical sides 

(Priestly 1990). The bases of 

stacks occur below the high 

tide line. Some are always 

surrounded by water, while 

others are surrounded by 

sand at low tide (Williams et 

al. 2007). 

Most coastal rock stacks 

are protected by their 

inaccessibility to humans. 

Weed invasion can occur, 

however, being promoted 

by instability of cliffs and 

seed transport by wind and 

birds. Native plants tend to 

dominate (Williams et al. 

2007). Threat status is Not 

threatened (Holdaway et 

al. 2012) 

 

Coastal rock stacks are 

largely scattered along 

the west coast, and 

include Nun Rock near 

Piha, Keyhole Rock 

offshore from 

Anawhata, and 

Kauwahaia Island at 

O’Neill Bay. There is a 

cluster of small rock 

stacks between 

Raetihinga Point and 

Kirikiri Bay in the north-

western corner of the 

Heritage Area. 

Damp sand 

plains  

Damp sand plains are flat 

areas where wind has 

removed sand down to a level 

where the water is 

permanently just below the 

surface or occasionally above 

it. This stabilises the sand 

and prevents the surface 

being lowered further. They 

often form between a series 

of sand dunes. These 

systems are initially colonised 

by small plants such as sand 

carex and prostrate herbs, 

and then by progressively 

taller plants over time such as 

knobby club rush (Williams et 

al. 2007). 

Threats include weeds, 

coastal development, 

agriculture, vehicles, and 

climate change. (Williams 

et al. 2007). Threat status 

is Critically Endangered 

(Holdaway et al. 2012) 

The majority of this 

habitat type is likely to 

occur at Whatipu. 

Other possible 

locations include river 

mouths at Bethells/Te 

Henga and Karekare. 
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Estuary  Estuaries are where fresh 

water from rivers mixes with 

salt water. They are formed 

where the underlying or 

adjacent topography 

constrains the mixed water 

throughout the tidal cycle. 

They are formed behind 

barriers such as sand spits 

and coastal embayments, at 

river mouths, in drowned river 

valleys with gently sloping 

substrates, and even in fjords. 

Their inland limit is where 

salinity reaches a dilution of 5 

per cent of the marine 

concentration (Clarkson et al. 

2003). 

Aggressive invasive weeds 

such as Spartina species 

and saltwater paspalum. 

Estuarine margins in 

agricultural settings are 

grazed, trampled, and 

there are potential 

problems of nutrient 

enrichment from fertiliser 

and stock. Introduced 

animals pose a high threat 

in unfenced estuarine 

margins. Drainage is 

mainly a threat on margins 

that are less influenced by 

tidal regimes. Aquaculture 

is an increasing threat in 

some localities (Williams et 

al. 2007). Threat status is 

Vulnerable (Holdaway et 

al. 2012) 

Estuarine habitat is 

restricted largely to 

sheltered sites within 

the Manukau Harbour 

(e.g. Huia Bay, 

Cornwallis, Laingholm 

Bay), although small 

areas do occur along 

the west coast at 

Bethells/Te Henga, 

Anawhata, Karekare, 

and Piha. 

Gumland  Gumlands are shrub-covered, 

flat to rolling land in northern 

New Zealand, which have 

deposits of kauri gum. Soils 

are very infertile, acidic, 

seasonally waterlogged, and 

mostly have a thin siliceous 

topsoil (sometimes with peat) 

above a slowly permeable or 

cemented horizon. They have 

become more widespread 

since human settlement as a 

result of repeated fires. The 

vegetation is typically 

heathland, comprising low-

growing manuka, 

Dracophyllum lessonianum 

and other shrubs, sedges, 

and ferns, especially tangle 

fern (Williams et al. 2007). 

Most gumlands have been 

lost to agricultural and 

urban development, both 

of which are continuing. 

Remaining sites are 

vulnerable to a suite of 

woody weed species such 

as prickly hakea and gorse 

(Williams et al. 2007). 

Threat status is Critically 

Endangered (Holdaway et 

al. 2012) 

Unknown at present. 

Gumland has quite 

specific environmental 

and vegetation 

characteristics. 

There are certainly 

areas of stunted, slow 

growing manuka scrub 

on skinny soils 

depleted by burning 

and gum extraction 

(e.g. Cornwallis); 

whether these meet 

the official ‘definition’ of 

gumland requires 

further investigation 

into their vegetation 

and soils 
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Lake margin  Lake margins comprise the 

mainly damp fringes that are 

periodically inundated. The 

type of vegetation that this 

ecosystem can support is 

diverse, and includes 

podocarp forest through tall 

reedland and rushland, to 

sedgeland and herbfield, and 

down to open land with only 

scattered herbs (Williams et 

al. 2007). 

Many lakes in New 

Zealand are located in 

agricultural areas where 

they are vulnerable to 

grazing, trampling, and 

nutrient enrichment by 

domestic and feral 

animals. Very few are 

fenced. Recreational 

activities on lakes can also 

threaten lake margin 

vegetation (Williams et al. 

2007). Fortunately, the 

lakes in the Heritage Area 

are relatively well-

protected from such 

effects. Threat status is 

Vulnerable (Holdaway et 

al. 2012) 

Lake margin vegetation 

is likely to occur at 

lakes Wainamu, 

Kawaupaka and 

Waiaturu, as well as 

wetland systems within 

Whatipu and near 

Ohaka Head and 

Parahara Bay. 

Seabird 

burrowed 

soils and/or 

guano 

deposits  

These areas commonly have 

only very limited vegetation 

because of bird trampling and 

the exceedingly high nitrogen 

status of their fresh guano, 

but towards the edges, in 

sparse colonies, or on 

shallow deposits, vascular 

plants can occur (Williams et 

al. 2007). 

Most seabird colonies are 

threatened by exotic 

predators, grazing stock, 

domestic pets, off-road 

vehicles, human 

disturbance, and 

encroaching urbanisation. 

Exotic weeds are present, 

but these are mostly 

transient. Climate change 

also poses a threat due to 

rising sea levels (Williams 

et al. 2007). Threat status 

is Critically Endangered 

(Holdaway et al. 2012) 

This ecosystem type 

may be present in a 

few locations in the 

Heritage Area where 

grey-faced petrel are 

breeding, such as on 

Ihumoana and 

Kauwahaia Islands (Te 

Henga) where there 

are ~460 active 

burrows. 

 

Change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period 
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How change will be monitored 2017+ 

Field survey is required to identify and map naturally uncommon ecosystems that cannot be 

mapped using aerial photography and geological GIS layers, e.g. gumland and seabird burrowed 

soils and/or guano deposits. Obtaining baseline data on key indicators, such as the current 

abundance of invasive plants, is also critical to measuring changes in the health of naturally 

uncommon ecosystems; however, collecting this type of quantitative data is time consuming and 

expensive and therefore while some rare ecosystem survey work was carried out within the 

Heritage Area in the 2012-2017 time period, there is still a lot to be completed. 

After areas of naturally uncommon habitat are located and mapped, monitoring using permanent 

plots and photo points to monitor changes in indigenous and exotic plant communities can be 

established. 

 

 

9.2 Riparian vegetation (R) indicator results 

 

9.2.1 Introduction 

Riparian vegetation includes those ecosystems in the immediate surroundings of a watercourse. 

Riparian vegetation is important because structurally diverse vegetation (such as forest, scrub, 

reeds and rushes etc.) surrounding a stream provides a range of benefits. These include filtering 

and reducing surface water flows, shading and lowering water temperature, providing organic 

matter input into freshwater food webs, spawning and shelter for fish and invertebrates, etc. In 

addition, riparian vegetation provides habitat for native plants and animals. A number of different 

measures have been used to define the width of the riparian zone in New Zealand, including 10m, 

20m and 50m. For the purposes of this report the riparian zone was defined as a 20m wide strip on 

either side of the watercourse. 

Watercourses within the Heritage Area were classified into two main groupings for calculating 

indicators R1 to R4 (Table 5). This was done in order to take account of the different character and 

potential threats of watercourses in different parts of the Heritage Area. There are a large number 

of pristine streams within the Waitākere Ranges Regional Park that have high quality riparian 

vegetation and are unlikely to be affected by vegetation clearance. If all the watercourse data was 

combined together then it is possible the lack of change within the regional park could mask 

important changes to riparian vegetation alongside the more modified watercourses of the upper 

and lower foothills. For this reason it was decided to treat the watercourses as two separate 

groups.  
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Table 5: Classification of watercourses in the Heritage Area into two different zones for the purposes of 

biodiversity reporting. 

Zone Streams General values 

I All watercourses 

draining west into the 

Tasman Sea and south 

into the Manukau 

Harbour (except Little 

Muddy Creek and Green 

Bay coastal strip) 

Relatively unmodified, largely stony bottomed streams with 

high levels of riparian buffering and shading, and excellent 

hydrological heterogeneity. The clean water, high oxygen, and 

constant supply of leaves and other vegetative detritus support 

a diverse range of macroinvertebrate communities, which in 

turn support many species of indigenous fish, including several 

threatened species.  

II Watercourses draining 

north and north-east into 

the Waitematā and 

Kaipara Harbours 

(including Oratia, 

Opanuku, Swanson, 

Kumeu and Whau 

catchments), Little 

Muddy Creek and the 

Green Bay coastal strip 

Headwaters are well-buffered by indigenous vegetation, 

although lower down in the foothills the watercourses are 

subjected to a combination of rural and urban impacts together 

with a marked decrease in riparian buffering. Despite their 

relatively modified status, these watercourses support an 

abundance of indigenous fish and provide critical migratory 

links between the Waitākere Ranges and the Kaipara and 

Waitematā harbours. 

 

 

9.2.2 Indicator R1: Proportion of riparian area around Zone I streams with 

indigenous wetland, forest and/or scrub landcover 

Summary 

Intact and well-buffered indigenous ecosystems, including scrub, forest and wetland vegetation 

provide the best possible riparian environment for streams and creeks in the Heritage Area. Most 

Zone 1 catchments in the Heritage Area are within parkland, where all vegetation is protected in 

perpetuity. As such a very high proportion of the watercourses are unmodified and thus afforded 

extensive indigenous riparian buffering, particularly by forest (61 per cent) and scrub (27 per cent) 

habitats. Riparian vegetation within freshwater wetlands contributes approximately five per cent. 

Built-up areas (< one per cent) present are largely restricted to catchments draining into the 

northern Manukau Harbour, while productive grassland (four per cent) are scattered throughout. 

 

Change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period.  

How change will be monitored 2017+ 
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Unfortunately, there were no new aerial photographs, LiDAR or impermeable surface information 

available for the 2012-2017 time period at the time that this report was compiled. Aerial photos and 

LiDAR data had been collected, but were still in the processing phase before being released to 

council. This information will be available for the next monitoring report. 

 

9.2.3 Indicator R2: Proportion of riparian area around Zone II streams with 

indigenous wetland, forest and/or scrub landcover 

Summary 

Catchments within Zone II drain the eastern and north-eastern foothills of the Heritage Area and 

are thus significantly more influenced by rural and residential activity. The proportions of riparian 

vegetation attributed to indigenous forest (38 per cent), scrub (28 per cent) and production land 

(e.g. orchard, vineyard or other cropland and grassland) (27 per cent) are comparable, which is 

indicative of the more recently modified seral nature of the area. Similarly, the complete absence of 

freshwater wetland riparian vegetation suggests that former wetlands have been drained for rural 

and urban use.  

 

Change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period.  

 

How change will be monitored 2017+ 

Unfortunately, there were no new aerial photographs, LiDAR or impermeable surface information 

available for the 2012-2017 time period at the time that this report was compiled. Aerial photos and 

LiDAR data had been collected, but were still in the processing phase before being released to 

council. This information will be available for the next monitoring report. 

 

9.2.4 Indicator R3: Proportion of riparian area around Zone I streams with wetland, 

forest and/or scrub landcover 

Summary 

This indicator looks at all structurally complex woody vegetation, and wetlands, in the riparian zone 

of streams. Many of the stream protection and enhancement values of riparian vegetation can be 

provided by exotic forest and scrub. For example, the contribution of riparian wattle or willow forest 

to freshwater ecosystem services such as filtering and reducing surface water flows, shading and 

lowering water temperature, organic matter input into freshwater food webs, spawning and shelter 

for fish and invertebrates can be substantial.  
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Change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period.  

 

How change will be monitored 2017+ 

Unfortunately, there were no new aerial photographs, LiDAR or impermeable surface information 

available for the 2012-2017 time period at the time that this report was compiled. Aerial photos and 

LiDAR data had been collected, but were still in the processing phase before being released to 

council. This information will be available for the next monitoring report. 

 

9.2.5 Indicator R4: Proportion of riparian area around Zone II streams with wetland, 

forest and/or scrub landcover 

Summary 

See R3 summary. This indicator looks at all structurally complex vegetation, and wetlands, in the 

riparian area of Zone II streams. All vegetation means that the indicator includes exotic as well as 

native forest and scrub. 

 

Change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period.  

 

How change will be monitored 2017+ 

Unfortunately, there were no new aerial photographs, LiDAR or impermeable surface information 

available for the 2012-2017 time period at the time that this report was compiled. Aerial photos and 

LiDAR data had been collected, but were still in the processing phase before being released to 

council. This information will be available for the next monitoring report. 

 

 

9.3 Threatened species (T) indicator results 

 

9.3.1 Introduction 

What are threatened species and how are they defined? 

Threatened species are those species of plants and animals that have diminished in population 

size and abundance to such an extent that, without some kind of conservation management 
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intervention and/or fundamental change in resource management, face the prospect of becoming 

extinct at a local, regional or national scale. 

The New Zealand Threat Classification System (NZTCS) is used to assess the threat status of 

New Zealand taxa (species, subspecies, varieties and forms), with the status of each taxon group 

being assessed over a three-year cycle. The system methodology was revised in 2008 to improve 

its utility (Townsend et al. 2008). The NZTCS was developed so that any described or undescribed 

taxon that exists in the wild in New Zealand (includes all terrestrial, freshwater and marine areas 

within the New Zealand Exclusive Economic Zone, not including the Ross Dependency in 

Antarctica) has the potential to be listed. The system applies equally to terrestrial, freshwater and 

marine biota in recognition of the broad functions DOC has under section 6 of the Conservation Act 

1987. 

Under the NZTCS, there are four broad categories of threat: ‘Extinct’, ‘Threatened’, ‘At Risk’ and 

‘Not Threatened’ (refer to Figure 2). For the purposes of this report, only taxa that are listed as 

‘Threatened’ or ‘At Risk’ are included. 

 
Figure 2: Threat classification as per Townsend et al. (2008). 

 

Why is it important to monitor threatened species? 

Monitoring the presence and abundance of threatened species is a critical element of managing 

their conservation. The implementation of a monitoring regime will evaluate whether management 

actions (such as predator control and weed control for threatened plants) are improving the status 

of the species in question. Monitoring is also an excellent means by which to involve the public in 

species conservation. For example, shore bird numbers at Bethells Beach/Te Henga and Whatipu 

are currently monitored (in conjunction with carrying out pest control) by community groups and 

other volunteers. 
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For bird species, in particular, baseline counts coupled with an understanding of annual 

fluctuations in counts enables conservation managers to set realistic targets relating to ecological 

gains made from management measures (Chapman and Alexander 2004). Environmental 

management actions are often better assessed through monitoring the follow-on benefits (i.e. 

positive ecological outcomes) rather than measuring the management action per se. For example, 

the effectiveness of a predator control operation should be gauged by measuring changes in the 

environmental attributes being protected (native birds, invertebrates, etc.) rather than by measuring 

the number of predators eliminated (Wellington Regional Council 2001), although the latter can still 

provide useful data. 

 

Threatened species in the Heritage Area – general summary  

Since the arrival of humans c.800 years ago, 10 plant species and 11 native bird species have 

been lost from the Waitākere Ranges, while 15 bird species have become extinct from the foothills 

and urban areas (Waitākere City Council 2002). An additional 29 bird species are at risk of 

extinction in the medium to long-term (Table 14). Other taxa, such as short-tailed bat and species 

of mistletoe, are presumed to be extinct from the Ranges. Predators such as rodents, mustelids, 

cats and possums are probably the greatest threat to native bird, reptile and invertebrate 

populations in the Heritage Area, while invasive pest plants threaten the integrity of native 

ecosystems such as freshwater wetlands, dunes and shrublands. There are now 240 plant species 

identified as actual or potential threats to native vegetation, and there are 19 introduced bird 

species, nine introduced mammals and two amphibians, all competing with our native species 

(Waitākere City Council 2009). 

The Heritage Area currently supports at least 231 ‘threatened’ or ‘at risk’ species6, comprising of 

176 plants, 29 birds, eight freshwater fish, five reptiles, one species of frog, one species of bat, and 

at least three invertebrates (Appendix 3). Note that although some of these totals are different from 

the last 2013 Heritage report (Bishop et al. 2013), the majority of changes are from taxonomic 

(name) or conservation status changes (i.e. no longer nationally threatened) or from lack of data, 

and hence in reality most of these species were in fact present within the Heritage Area. There has 

only been one new species addition over the last five years that we are aware of, that being the 

recently translocated (reintroduced) brown teal (pateke) to Forest and Bird’s Matuku Reserve 

which borders the Heritage Area (see below). 

 

 

 

 

 

                                            
6
 All species included are based on the national threat classifications except the plants, which are based on 

both the national and regional classifications. 
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9.3.2 Indicator T1: Proportion of threatened species with a stable or increasing 

population size 

Summary 

While it is relatively simple to gauge the abundance of certain populations within specific areas 

(e.g. dotterel numbers at Whatipu), it is difficult to evaluate the change in population sizes of 

threatened species throughout the entire Heritage Area. This is especially true for reptiles, 

invertebrates and plants. There are, however, a good proportion of the threatened species listed 

above which occur within key conservation sites in the Heritage Area, including ‘Ark in the Park’ 

and Whatipu Scientific Reserve. As these areas are some of the most intensively managed areas 

within the Heritage Area with substantial pest management programmes in place, threatened 

species are likely to be increasing in these locations. 

There are two areas which have also had specific threatened species establishment and 

enhancement programmes, at Ark in the Park and Matuku Reserve. One hundred brown teal were 

successfully reintroduced to Matuku Reserve over the 2014-2015 and 2015-2016 summers. Ark in 

the Park has also had the following threatened species translocated to its area: 

- 47 kokako between 2009-2016;  

- 653 whitehead between 2004-2016; 

- 83 North Island robins between 2005-2009; 

- 110 hihi between 2008-2009 (all birds dispersed out of Ark in the Park). 

The benefit of pest control would also extend to other biota such as reptiles, invertebrates and 

plant species vulnerable to foliar browse and seed predation, including many threatened species. 

Similarly, pest control aiming to protect New Zealand dotterel at Whatipu has been carried out by 

Friends of Whatipu since 2003 (Jeffries 2016). Dotterel monitoring of the usually five or six nests at 

Whatipu have shown fledgling numbers vary a lot year-to-year making it difficult to ascertain any 

population changes. It is safe to say though that without ongoing pest control and dog 

management that dotterel fledging rates would likely drop considerably. This work is also probably 

benefiting other wildlife such as New Zealand pipit, white-fronted tern and little penguin. 

The threatened long-tailed bat has been the subject of a number of surveys and studies within the 

Heritage Area over the last five years, such as Auckland Council’s project (with local board 

funding) to identify roosting habitat and increase public awareness. Although these projects did not 

directly measure population sizes, they have helped to identify future areas to continue surveying 

for and hence may eventually allow for better estimates of the direction bat populations are going 

in the Heritage Area. 

Some population monitoring of the ‘at risk’ Hochstetter’s frog has taken place in Ark in the Park 

and the Huia catchment in 2016, which has indicated that the populations studied are stable 

(Longson 2016); however, as this was a short study over only two time periods in one year and of 

a relatively small area of the Heritage Area, there needs to be follow up surveys and potentially of 

larger areas to understand the status of these frog populations. 
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2012 value 2017 value Change 

No data No data Likely to have increased 

 

Change 2012-2017 

The proportion of threatened species with stable or increasing population sizes is likely to have 

increased from 2012-2017, and includes a new species reintroduced to Matuku Reserve: brown 

teal (pateke). 

 

How change will be monitored 2017+ 

A variety of sources will continue to help inform the population trends of ‘threatened’ and ‘at risk’ 

species within the Heritage Area, such as bird counts, acoustic surveys, and more targeted animal 

surveys of other animals such as frogs and reptiles. Pest animal monitoring will also be useful for 

ensuring predator numbers are kept low enough to benefit a wide variety of biodiversity. 

 

9.3.3 Indicator T2: Proportion of threatened fauna species under active 

conservation management 

Summary 

This indicator is a measure of the proportion (reported below as percentages) of ‘threatened’ and 

‘at risk’ animal (fauna) species in the Heritage Area which have specific management actions by 

Auckland Council (Appendix 3 – Tables 26-30). It is important to note that this includes only 

management activities by Auckland Council Biodiversity operations staff and hence there will likely 

be other species which are benefitting from other programmes. As well, the many community 

groups and council staff conducting pest management in the Heritage Area will also be benefitting 

many of these species as well as other non-threatened native species. The 2013 T2 indicator data 

(Bishop et al. 2013) are not compatible as a result of the inconsistencies stated in the introduction 

above (9.3.1) and thus no change data is reported but instead these data will act as a baseline to 

use in the next report in five years. Overall, at least 27 (57 per cent) of the 47 known ‘threatened’ 

or ‘at risk’ fauna species known to occur in the Heritage Area are under some active conservation 

management. 
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2012 value 2017 value Change 

Not applicable 18 birds (62 per cent) 

1 bat (100 per cent) 

4 reptiles (80 per cent) 

3 freshwater fish (38 per 

cent) 

1 frog (100 per cent) 

0 invertebrates (0 per cent) 

 

Total managed fauna:  

27 (57 per cent) 

(baseline only) 

 

 

Change 2012-2017 

We are unable to determine change between 2012-2017 as only baseline data was available. 

 

How change will be monitored 2017+ 

‘Threatened’ and ‘at risk’ species in the Heritage Area will continue to be managed as part of 

Auckland Council’s operations staff work programmes. 

 

9.3.4 Indicator T3: Proportion of threatened flora species under active conservation 

management 

Summary 

This indicator is a measure of the proportion (reported below as percentages) of ‘threatened’ and 

‘at risk’ plant (flora) species in the Heritage Area which have specific management actions by 

Auckland Council (Appendix 3 – Table 19). As with indicator T3, it is important to note that this 

includes only management activities by Auckland Council Biodiversity operations staff and hence 

there will likely be many other species which are benefitting from other programmes. As well, the 

many community groups and council staff conducting restoration plantings, propagating native 

plants, and removing weeds in the Heritage Area, will also be benefitting many of these species. 

The 2013 T2 indicator data (Bishop et al. 2013) are not compatible as a result of the 

inconsistencies stated in the introduction above (9.3.1) and thus no change data is reported but 

instead these data will act as a baseline to use in the next report in five years. Overall, at least 12 

(seven per cent) of the 176 known ‘threatened’ or ‘at risk’ flora species known to occur in the 

Heritage Area are under some active conservation management. One plant species, Leptinella 

rotundata, was rediscovered in the Heritage Area where it was believed to be extinct, and 

consequently this has resulted in the national threat status improving. 
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2012 value 2017 value Change 

Not applicable 12 plants (seven per cent) (baseline only) 

 

Change 2012-2017 

We are unable to determine change between 2012-2017 as only baseline data was available. 

 

How change will be monitored 2017+ 

‘Threatened’ and ‘at risk’ species in the Heritage Area will continue to be managed as part of 

Auckland Council’s operations staff work programmes. 

 

 

9.4 Reserves and protected areas (P) indicator results 

 

9.4.1 Introduction 

Habitat loss is one of the most important and pervasive environmental/ecological problems and 

incorporating an area of native habitat into a reserve, or placing a conservation covenant over it, is 

usually the most secure protection against physical clearance. Reserves prevent important 

ecosystems from being cleared, but they can also provide a range of other benefits including the 

following: better protection for less valuable ecosystems that buffer the significant vegetation; 

keeping options for future restorations open; limiting the scale and intensity of physical disturbance 

in the surrounding landscape. 

The actual level of protection (both practical and statutory) will vary between different types of 

reserve or covenant, and in response to local conditions. Unfortunately, there are many examples 

(although none that we know of within the Heritage Area) of covenanted or reserved vegetation 

being cleared or otherwise modified by people who had no idea it was protected. In addition, 

without additional effort reserve status alone offers no protection from a range of other pressures 

that might be negatively affecting the site; for example: weeds, feral pests, stock grazing if the site 

is not fenced, and/or predation by domestic cats. Therefore, it is possible for the proportion of an 

ecosystem that is protected in reserves to increase while its overall health and condition decreases 

due to other pressures. For this reason it is important to assess indicators of protection status (i.e. 

those outlined in this section P1-P4) in conjunction with indicators of the actual health of the 

ecosystems within the reserves and covenants (i.e. indicators in the wetland, forest, sand dune, 

threatened species, etc. sections of this report). 
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9.4.2 Indicator P1: Total area of ecosystems (area and per cent) protected in 

reserves 

Summary 

This indicator summarizes the total area (and proportion) of all protected ecosystems in the 

Heritage Area based on a quantitative assessment of the LCDB within protected areas. 

‘Ecosystems’ are defined as any native vegetation and any structurally complex scrub or forest 

vegetation, even if this vegetation is dominated by exotic plants, or is a mixed exotic-native 

community. All the vegetation types included in this indicator provide a wide range of ecosystem 

services, such as intercepting and purifying water, carbon sequestration, trapping airborne 

pollutants and providing habitat for native fauna. For some ecosystem services a patch of exotic 

vegetation is able to provide a similar level of service to a similar sized patch of native vegetation. 

Orchards and productive grasslands were not included as ecosystems due to their high 

intensity/high input nature. Exotic production forests (pine plantations) were included as an 

ecosystem due to the long-term watershed protection it offers and its relatively low input/low 

intensity nature. 

Altogether, almost 80 per cent of all the forest, scrub and wetland associations in the Heritage Area 

have statutory protection that makes it impossible or very hard, (i.e. would require a lengthy 

planning and permissions process) to legally clear woody vegetation from these sites. This is a 

very high percentage of protected land in comparison to almost all other parts of the Auckland 

region and should ensure that the Heritage Area continues to be an environment that is dominated 

by forests and natural coastal ecosystems and processes. 

2012 value 2017 value Change 

17,290 ha (78 per cent) 17,377 ha (78 per cent)  +87 ha (+ 0.5 per cent) 

 

Change 2012-2017 

Protected areas for 2017 were created from GIS records of all reserves, parks and covenants 

within the Heritage Area. A comparison of these protected areas with the reserves and other 

protected land captured in the 2012 analysis it shows there has been a significant increase in 

protected areas within the Heritage Area. Of the 96ha of additional protected land, 87 hectares 

includes structural vegetation. The newly protected areas includes covenant registrations and land 

acquisitions, notably Auckland Councils purchase of 78 hectares of beach and bush between 

Karekare and Piha in 2014, known as ‘the Gap’. This property is now part of the Waitākere West 

Regional Park and is dominated by vegetation. The other significant acquisition was that of the 

10ha property in Swanson following subdivision, now the Waiwhauwhau-Tram Valley Reserve. 
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How change will be monitored 2017+ 

Baseline data is the current reserve layer in the council GIS system; any additions to the reserve 

layer from 2017 onwards will be clearly visible when the new layer is plotted for future monitoring 

reports. Structurally complex ecosystems will continue to be determined from analysis of LCDB 

with an update expected in the next three to five years. 

 

9.4.3 Indicator P2: Total area of indigenous ecosystems (area and per cent) 

protected in reserves 

Summary 

This indicator summarizes the total area (and proportion) of protected indigenous ecosystems in 

the Heritage Area. Indigenous ecosystems were defined using LCDB3 and included the following 

standard landcover classes: native forest, manuka and/or kanuka, broadleaf indigenous 

hardwoods, herbaceous saline vegetation, herbaceous freshwater vegetation, mangrove, flaxland 

and lake and pond. In terms of conservation their values, indigenous ecosystems are superior to 

exotic or mixed communities as they provide habitat for the widest possible range of native plants 

and animals. In addition, indigenous habitat provides the ‘standard’ range of ecosystem services, 

such as intercepting and purifying water, carbon sequestration, and trapping airborne pollutants.  

The results of this indicator (P2) are very similar to Indicator P1. This is because most of the 

ecosystems protected in reserves and covenants are native ecosystems, and the current trend 

means that ever increasing patches of native habitat are likely to be added over time. LCDB4 data 

shows that the covenant/reserve network is dominated by indigenous landcover, with the 

remaining characterised by small, isolated patches of exotic forest and scrub and some areas of 

open grassland. 

Altogether, almost 80 per cent of all the indigenous forest, scrub and wetland associations in the 

Heritage Area have statutory protection that makes it impossible (or very hard, i.e. would require a 

lengthy planning and permissions process) to legally clear woody vegetation from these sites. This 

is a very high percentage of protected land in comparison to almost all other parts of the Auckland 

region and should ensure that the Heritage Area continues to be an environment that is dominated 

by forests and natural coastal ecosystems and processes. 

 

2012 value 2017 value Change 

17,471 (79 per cent) 17,557 (79 per cent) +87 ha (+0.4 per cent) 

 

Change 2012-2017 

Reserves and covenants created in the period 2012-2017 were determined from a GIS generated 

list of all covenants and reserves within the Heritage Area. Parkland, reserves and covenants that 
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had been registered after 2012 were identified and summed to give the total change in protected 

area. 

 

How change will be monitored 2017+ 

Baseline data is the current reserve layer in the council GIS system; any additions to the reserve 

layer from 2013 onwards will be clearly visible when the new layer is plotted for future monitoring 

reports. 

 

9.4.4 Indicator P3: Total area of significant indigenous ecosystems (area and per 

cent) protected in reserves 

Summary 

This indicator summarizes the total area (and proportion) of protected significant indigenous 

ecosystems in the Heritage Area. Significant indigenous ecosystems were identified using a 

‘significant indigenous habitat layer’ that was created in ArcGIS (v. 10.2.1) specifically for Heritage 

Area reporting (see Indicator H3 above for more detail). Significant indigenous ecosystems are the 

‘best of the best’ in terms of their conservation and indigenous biodiversity values. Typically they 

include areas of indigenous habitat that are of special quality due to their size, representativeness, 

unusual/uncommon species composition, and the fact that they provide habitat for rare/threatened 

animals. To ensure a good representative example of the special features/natural heritage sites 

within the Heritage Area are protected in perpetuity, it is important to protect the highest possible 

proportion of significant indigenous ecosystems. 

The ‘significant indigenous habitat layer’ uses the Biodiversity Focus Areas (see section 9.5.1). 

The significant habitat layer created for this report is different to the Significant Ecological Area 

(SEA) layer in the Auckland Council Unitary Plan, and does not replace the Unitary Plan 

process/information with respect to the determination of ecological significance. 

More than 83 per cent of all the significant indigenous forest, scrub and wetland associations in the 

Heritage Area have statutory protection that makes it impossible (or very hard, i.e. would require a 

lengthy planning and permissions process) to legally clear vegetation from these sites. The 

increasing proportion of protected habitat for the P1, P2 and P3 indicators [i.e. 78 per cent/79 per 

cent/83 per cent for ecosystems/native ecosystems/significant indigenous ecosystems, 

respectively] suggests that reserve network has been designed to include a higher proportion of 

the most important ecosystems. 

 

2012 value 2017 value Change 

10,061 ha (83 per cent) 10,095 (83 per cent)  +34 ha (+0.3 per cent) 
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Change 2012-2017 

Reserves and covenants created in the period 2012-2017 were determined from an ArcGIS (v. 

10.2.1) generated list of all covenants and reserves within the Heritage Area. Parkland, reserves 

and covenants that had been registered after 2012 were identified and summed to give the total 

change in protected area. Of the 96ha of new land that was protected between 2012 and 2017, 

around 87ha of this was dominated by native ecosystem (see P2). And of the c.87ha of new 

indigenous habitat incorporated into the reserve network 2012-2017, 34ha (39 per cent) of this 

area was ecologically significant indigenous habitat.  

The result was unexpected given most indigenous ecosystems area concentrated in the large 

extensive tracts of parkland established over the last 100 years. The recent additions of significant 

ecosystems under protection in the Waitākere is attributed to the acquisition of ‘The Gap’ property 

from the Byers family and the protection of another through registration as a conservation covenant 

and gifting a portion into parkland. ‘The Gap’ property (c.78ha) includes 28ha (84 per cent) of the 

34ha of significant indigenous ecosystems protected, including 0.07 hectares of herbfields and 

coastal turf (known locally as the ‘Tennis Courts’), 27ha of Pohutukawa Puriri broadleaf forest, 

1.1ha of Pohutukawa treeland flaxland rockland, and 0.17ha of Oioi knobby clubrush sedgeland. 

 

How change will be monitored 2017+ 

Baseline data is the current reserve layer in the council GIS system; any additions to the reserve 

layer from 2013 onwards will be clearly visible when the new layer is plotted for future monitoring 

reports.  

 

 

9.5 Conservation management (C) indicator results 

 

9.5.1 Auckland Council Biodiversity Focus Areas 

Biodiversity Focus Areas are areas of native vegetation that provide a representative example of 

all of Auckland’s original ecosystems. They include areas of forest, wetlands and other rare 

ecosystem types like coastal turf, that were prioritised for ecological restoration based on their 

condition, remaining extent and proximity to other native ecosystem types. Knowing where to 

manage a range of ecosystems allows council to maximise the conservation effort by aligning their 

ecological restoration work to ensure that examples of these ecosystems and regionally threatened 

species remain in our region for at least 50 years. Council is also able to better support community 

and private landowners in the stewardship of native biodiversity on their own land through advice 

and funding. 
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The Heritage Area contains a number of Biodiversity Focus Areas that cover tracts of forest, 

coastal turf, dunes and freshwater wetlands (Figure 3 and Figure 4). These largely fall within the 

Regional Parkland but also on adjacent private land. Ecological management is ongoing through 

council’s biosecurity and biodiversity work programmes, Regional Park projects and community 

groups (e.g. Ark in the Park). An additional private land engagement and funding programme is 

currently being developed for Biodiversity Focus Areas occurring on private land. 

 

9.5.2 Auckland Council pest management 

Introduced plants and animals can significantly threaten indigenous biodiversity and the healthy 

functioning of ecosystems. Auckland Council developed the Auckland Regional Pest Management 

Strategy 2007-2012 (ARPMS) in accordance with the Biosecurity Act 1993 which provides a 

strategic and statutory framework for managing pest plants and animals (note that a new Regional 

Pest Management Plan has been written and is in the public consultation stage as of April 2018). 

This document includes harmful pathogens such as kauri dieback (Chapter 7). The ARPMS 

objectives include maintaining both extensive and intensive biosecurity programmes on regional 

parks and buffer zones to address pathways of pest incursions and to optimise the effectiveness of 

pest control programmes. These objectives include working with local boards, tangata whenua, 

DOC, community groups, volunteers and private property owners to deliver effective pest control 

programmes. 

At present there are nine primary pest management projects run by the Auckland Council 

Biosecurity team in the Heritage Area (Table 6). Each of these projects run annually based on the 

council’s financial year from 1 July to 30th June, with specific budgeted monies and staff time 

coming primarily from the Biosecurity team’s annual budget. Several indicators are presented 

below on this work as well as sections dealing directly with some of the major pest projects in the 

Heritage Area. 

 

Table 6: Auckland Council pest management programmes in the Heritage Area over 2012-2017. 

Project name 
Purpose 

Community Pest Control 

(Indicator C1) 

Assist community groups and private landowners 

manage pests for biodiversity protection 

Low Incidence Pest Plants/Pest Fish 
Eradicate/control key rare, high threat pest plants; 

intensively manage pest fish at Lake Wainamu 

Regional Parks Ecological Weeds 

(Indicator C2) 

Tactical weed control in key habitats and/or for key 

weed species 

Strategic Weeds Initiative 

Control pest plants on key areas of private land 

adjoining regional parkland to protect from external 

weed threats 
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Project name 
Purpose 

Waitākere Weed Action Project 

Waitākere Ranges Local Board funded project working 

with local community in Heritage Area to create 

behavioural change that weed management is a shared 

responsibility. A current focus is working to achieve 

zero density of the ecosystem transforming pest plant 

climbing asparagus at Huia, Piha and south Karekare. 

Regional Possum Control 

(Indicator C3) 

Protect ecosystems in the Heritage Area by monitoring 

possum densities and undertaking contracted possum 

control where/when necessary 

Regional Pest Animal Management 

Protect ecosystems in the Heritage Area by undertaking 

contracted feral pig and other selected pest animal 

control; maintaining feral goat and deer exclusion 

programmes 

Kauri Dieback Management 

(Indicator K1) 

Prevent spread of kauri dieback disease by 

implementing phytosanitary measures, outreach and 

compliance programmes, and research and monitoring 

programmes 

Te Henga Pest Plant Control 

Remove key pest plants (e.g. willows, alligator weed, 

Mexican water lily, royal fern) from the Te Henga 

wetland 

Salvinia Programme (MPI)* 
Removal and surveillance of Salvinia (aquatic weed) at 

Te Henga wetland 

* We’ve included one non-Auckland Council project the Ministry of Primary Industries (MPI) is 

conducting in the Heritage Area being it is a large-scale governmental weed management project. 

 

Low Incidence Pest Plants/Pest Fish 

In addition to the weed projects there are efforts to curb key rare pest plants and fish. Currently 

there are 28 sites in the Heritage Area of low incidence pest plants that are managed by 

Biosecurity and contractors. Some of the species are cathedral bells (Cobaea scandens), 

chocolate vine (Akeiba quinata), madera vine (Anredera cordifolia), African feather grass 

(Pennisetum macrourum) and Asiatic knotweed (Reynoutria japonica syn. Fallopia japonica, R. 

sachalinensis syn. F. sachalinensis and hybrids). None of these have produced propagules over 

the last five years after low incidence plants initial control and on average are currently increasing 

by one site (3.6 per cent) per year. Thirteen of the low incidence pest plants are currently still 

active (46.4 per cent) with the other 15 (53.6 per cent) under surveillance to ensure full eradication 

has been achieved. 

One of the most significant aquatic pest plants in the Heritage Area has been egeria (Egeria 

densa) which has been present in Lake Wainamu since the mid-1990s and which occupied almost 
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all available habitat in the lake down to four meters. Consequently, Auckland Council Biosecurity 

released 270 herbivorous grass carp in 2009 in order to eradicate the beds of egeria that had 

occupied most of the available habitat in the littoral zone of the lake. Results have been very 

successful with Lake Wainamu which is now in a non-vegetated state.  

Lake Wainamu pest fish have also been being investigated for their role in water quality clarity 

through the Auckland Council pest fishing programme where intense bouts of fishing have been 

carried out each summer since 2004. The latest figures as of summer of 2015 reveal the fishing 

programme has resulted in the removal of over 24,000 exotic fish from Lake Wainamu. Aquatic 

plant abundance rose, and water clarity improved following this removal work. 

 

Strategic Weeds Initiative 

The Strategic Weeds Initiative pest plant work includes areas at Karekare and Huia. Karekare 

target plants include climbing asparagus, blue morning glory, wild ginger, agapanthus, gunnera, 

mile a minute, and mignonette vine (Figure 3). Huia’s initial focus has been controlling ginger and 

subsequently became more a focus on climbing asparagus in recent years. This project is working 

now in concert with the Waitākere Weed Action Project. 

 

Regional Pest Animal Management 

At present within the Heritage Area there are no feral goats or deer, however feral pigs are 

present. Goats have been controlled a number of times in the northern buffer area with the latest 

result of six goat kills in the Goldies Reserve and Te Henga area (down from 11 in the year before) 

(Figure 4). 

Auckland Council Biosecurity also works continuously with DOC to maintain a deer buffer zone to 

help keep this status. A good example of this took place recently when a sighting of a fallow deer 

was reported in July 2016 on Bethells Road and a hoof print was found by the DOC appointed (co-

funded by DOC and Auckland Council) feral deer control contractor. The response to this involved 

communicating with over 300 properties via letter drop by the Biosecurity team. Work continued in 

this area over the following months, with one feral fallow stag being shot by the contractor on a 

property directly north of Bethells Road at the western end in August 2016, and one fallow shot in 

Matuku wetland in January 2017. 

Feral pigs are present in a number of locations in the Waitākere Ranges Regional Park and hence 

the Ranges and buffer zone are subject to an annual Biosecurity programme involving contracted 

hunting. This includes monitoring of kills for population trends plus transect monitoring of the forest 

for soil and vegetation disturbance trends (Figure 4). 

The Regional Pest Animal Management project does not specifically control for other mammalian 

pests (e.g. cats, stoats, rats, mice, etc); however, council undertake control on a specific site basis, 

such as supporting the Friends of Whatipu community group (see Indicator C1 below) to control 

animal pests and thus help protect the relatively recent arrival of New Zealand dotterel at Whatipu. 



 

__________________________________________________________________________________________________________________________ 
Changes in indigenous ecosystems and the environment within the boundary of the Waitākere Ranges Heritage Area Act 2008: 2012-2017 report   |  62 

                                                          

 

Te Henga Pest Plant Control 

The former Waitākere City Council and now Auckland Council have been working to control key 

pest plants in the Te Henga wetland area, specifically grey willow, crack willow, Mexican water lily, 

alligator weed and royal fern (the latter as part of the Low incidence programme). The programme 

had its genesis in willow control for flood protection but has expanded to include ecological 

protection. The programme involves targeted pest plant control, working with the wider local 

community to educate the value of the work, explain rules around notification of work on private 

and public property, and address concerns about the use of herbicides. In addition to achieving 

control of key pest plants at Te Henga, this project has also raised the profile of the wetland 

through the community interactions and pest work. 

 

Salvinia Programme (MPI) 

This Ministry of Primary Industries project evolved with the first discovery of the aquatic weed 

Salvinia (Salvinia molesta), one of the ‘100 of the World’s Worst Invasive Alien Species’ (ISSG, 

2015) in 2011 at Te Henga wetland. This programme has used hand removal as well as herbicide 

spraying (ground-based and aerial) for a couple years now to control this devastating plant pest, 

and surveillance will continue to monitor its status (Natural Solutions 2016). 
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Figure 3: Map showing some pest plant (weed) management projects in the Heritage Area. 
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Figure 4: Map showing some of the pest animal management areas in the Heritage Area over 2012-2017. 
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9.5.3 Indicator C1: Proportion of indigenous forest habitat under active 

conservation management 

Summary 

Indigenous forest is by far the most abundant habitat type in the Heritage Area, covering well over 

14,000 ha. Fortunately there are many community groups that are actively involved in pest animal 

and weed control, and replanting programmes within the forests. Collectively, their efforts make a 

huge difference protecting forest habitat within the ranges. The council provides assistance to 

these groups through helping with the establishment and running of groups, planting days, bait and 

traps for pest control, and technical advice. The council also provides assistance to many groups 

and schools through its native plant nursery at Arataki. 

Some of the largest projects/reserves in the Heritage Area are listed in Table 7 below with a fifth 

area that was recently acquired. 

 

Table 7 Five conservation management projects/reserves in the Heritage Area. 

Reserve/Project name Size Administered by 

Ark in the Park 

2,300 ha 

(+ 600 ha 

buffer) 

Auckland Council, Forest and Bird, volunteers, local 

landowners 

La Trobe Forest 

Restoration Project 
144 ha Local residents 

Lone Kauri Forest 

Restoration Group 
194 ha Local residents 

Matuku Reserve 120 ha Forest and Bird, Queen Elizabeth II Open Space Trust 

Matuku Link* 37 ha Matuku Reserve Trust 

*Note that this area is just outside the Heritage Area but is included as it relates to the larger landscape. 

 

Change 2012-2017 

Most major conservation projects have been operating prior to 2012, although it is likely that an 

increase in smaller, community-based project has occurred within the last five years. One 

significant increase was the addition of 37ha with the purchase of the Matuku Link by the Matuku 

Reserve Trust (see below). Overall, it is highly likely that the proportion of indigenous forest under 

active conservation in the Heritage Area has thus increased over the past five years. 

 

How change will be monitored 2017+ 

Consultation with local community groups, residents and schools will continue in the future with the 

aim to track these interactions. There is likely to be a lot more thorough tracking in the future as 

Auckland Council continues to roll out their ‘Pest Free Auckland’ programme. 
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Some ecological restoration projects in the Heritage Area: 

 

Ark in the Park 

Ark in the Park is a huge community-driven project that started in 2002 with the aim to restore 

functioning native ecosystems through pest control and re-introduction of native animals and plants 

lost from the Waitākere Ranges. Ark is a partnership between Forest and Bird (Waitākere Branch) 

and the Auckland Council. The project area encompasses 2,300ha of parkland as well as a 600ha 

buffer zone on adjacent private land.  

A suite of pest animals are targeted by the ~8,000 hours per year that volunteers put in to service 

4,614 bait station and 375 traps. Since 2003 there have been 283 hedgehogs, 48 ferrets, 219 

weasels, 1,262 stoats and 3,762 rats caught in traps. To put this into context, there were ~70 per 

cent rat densities in Ark before predator control started, which then dropped to sometimes nil. In 

general, Ark has much lower rat densities in comparison to neighbouring areas: on average over 

the last five years rats have been caught in >70 per cent of traps set in areas outside the Ark 

compared to <15 per cent within Ark. 

The success Ark in the Park has led DOC to approve the re-introduction of the rare birds 

whitehead, North Island robin, North Island kokako hihi, with kakariki (New Zealand parakeet) 

planned to be released in the future. Release details are: 

- Whitehead: 653 whiteheads translocated over 2004-2016, including 550 birds since 2011 

(Parker 2016); 

- North Island robin: Almost 100 individuals observed in 2014-2015 (Ark In The Park 2015); 

- North Island kōkako: 45 kokako have ben translocated since 2009, including 11 in 2015 

and 10 in 2016 (Knight and Rivera 2015, Rivera 2015, Rivera 2016); 

- Hihi: 110 hihi translocated between 2007 and 2008 (Warneford 2009); all birds have since 

disappeared, possibly from dispersing outside Ark or further, or from predation. 

Weed pests are much less important in the ARK, compared with forest in the surrounding 

landscape (Bishop et al. 2013). A small number of weed seedlings were recorded in one ARK plot, 

which is a very low level of weed penetration. Values for the surrounding Waitākere plots are much 

higher, although weed pests still comprise only 0.3 per cent of total basal area (on average) in 

forest plots. 

There are also a number of other monitoring programmes in place within Ark such as of 

invertebrates and wasps. Wasps are being monitored to determine if the new wasp poison Vespex 

will be able to be used to control these pests in Ark. 

 

Friends of Whatipu 

Friends of Whatipu is a group of 60 people who have knowledge of and links with the Whatipu area 

and have resolved to act as guardians of the area, helping to preserve its special character, and 

where possible assisting the Auckland Council in its management of the area. Whatipu supports 
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good numbers of rare birds such as New Zealand dotterel (see indicator T1 above), variable 

oystercatcher, white-fronted tern, fernbird, and bittern. Recently, the threatened species, banded 

dotterel, was discovered to be breeding in the dunes. The Friends of Whatipu, together with the 

Auckland Council, undertake intensive predator control over hundreds of hectares in order to 

protect indigenous wildlife. In addition to pest control, the Friends of Whatipu hold tree planting 

days, help keep the beach clear of rubbish, and maintain local tracks. 

 

La Trobe Forest Restoration Project 

This project comprises a 144ha mainland island in the Karekare area, which is run by a group of 

local residents. The group aims to restore a sub-tropical rainforest ecosystem through intensive 

pest management. The group is controlling rats, mice and possums using a bait station grid and 

attempting to control mustelids using kill traps. La Trobe supports a variety of biodiversity which 

includes a population of the threatened Hochstetter’s frog. 

 

Lone Kauri Forest Restoration Group 

A group of local residents established the Lone Kauri Forest Restoration Group in October 2001 

with the aim of providing a better environment for indigenous fauna and flora through pest control 

in a 194ha block of forest near Karekare. This group is close to, but does not overlap with, the La 

Trobe Forest Restoration Project. Land tenure within the project area is a mixture of private and 

parkland. Work to date has concentrated on animal pest control, targeting possums, rats, 

mustelids, feral cats and exotic birds. 

 

Matuku Reserve and Matuku Link 

Forest and Bird acquired the Matuku Reserve in 1979 and is protected with Queen Elizabeth 2 

National Trust Open Space Covenants and also being gazetted as Protected Private Land for 

scenic purposes under the Reserves Act. It’s had many years of pest control and has a rich 

biodiversity of birds including tomtits, fantails, tui, kererū as well as a variety of invertebrates. 

Recently, a 37 hectare area of land called the Matuku Link was purchased by the Matuku Reserve 

Trust using an intensive funding campaign to help connect Ark in the Park and Habitat Te Henga, 

thus increasing the pest animal control in this area. The Matuku Link is home to a variety of rare 

species including Australasian bittern, spotless crake and brown teal (pateke). 

 

Seabird monitoring 

Although less known, the Heritage Area is home to a number of seabirds which spend time on the 

high seas foraging (as opposed to shorebirds), such as sooty shearwater, flesh-footed shearwater, 

diving petrel, spotted shag, white-fronted tern, grey-faced petrel and little penguin. Auckland 

Council is currently developing a regional seabird programme which will include surveying for and 

monitoring seabird nests at various locations in the region. Recently, a winter seabird survey was 
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completed between Te Henga and Muriwai identifying key grey-faced petrel breeding areas on this 

mainland coastal site (Landers 2017). There are other grey-faced colonies at Piha, Karekare, 

Whatipu, and Cornwallis, the later where the ‘Petrel Heads’ community restoration group is 

implementing pest management around the nesting areas. There are also community restoration 

efforts taking place at Piha, Te Henga and further north up to Muriwai where MEACT (the Muriwai 

Environmental Act Community Trust) and council Parks rangers are working to protect the 

seabirds. 

 

9.5.4 Indicator C2: Weed management – Change in expenditures on weed control 

Summary 

The Auckland Council’s obligation under the ARPMS may require some pest plants to be 

eradicated whereas others may require only boundary control to prevent the spread from parks into 

neighbouring properties. Eradication of all pest plants is not always practical or affordable and 

hence a strategic weed management approach is taken based on priorities set annually. A wide 

number of individual weed management projects are carried out throughout the Heritage Area 

each year based on this strategic approach (Figure 3). There was not any specific weed 

management outcome monitoring available and thus for this indicator we have presented the 

change in expenditures over the last five years on weed management within the Heritage Area. 

These figures mostly refer to weed management in the regional park. Overall, weed expenditures 

decreased by 10 per cent ($21,816) over the last five years. 

 

Table 8 Auckland Council major weed management expenditures in the Heritage Area over 2012-2017. 

Year Value Notes Change from year before 

2012-13 $216,113 Regional Parks weed 

control extents plus aerial 

control at Whatipu 

 

2013-14 $223,804 Two surveys plus aerial 

control of pampas at 

Whatipu 

+$7,691 

2014-15 $190,175 Two surveys (Byers 

property at Piha and 

delimiting survey of 

asparagus in North Piha) 

plus aerial control 

-$33,629 

2015-16 $191,059 Various weed control in 

Regional Park 

+$884 
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Year Value Notes Change from year before 

2016-17 $194,297 Includes surveys at 

Omanawanui and the new 

Biodiversity Focus Area La 

Trobe tawa forest. 

+$3,238 

 

 

Change 2012-2017 

Auckland Council’s weed management budget was relatively consist the first two years 

(~$220,000); however, a significant budget cut took place in 2014-2015 resulting in more than a 

$33,000 (~15 per cent) reduction from the budget the year before. The budget remained the same 

in 2015-2016, and then a small increase occurred in the 2016-2017 financial year. 

 

How change will be monitored 2017+ 

This indicator could be improved to better reflect the actual weed management occurring instead of 

only using budgets by using spatial data to show what weed issues exist, where they are, and how 

they are changing over time. These data are generally not available as they are challenging to 

collect with the limited resources available. Instead, resources have been focussed on paying for 

operational weed management. It is worth exploring ways in the future to improve weed monitoring 

if resources are made available. 

 

9.5.5 Indicator C3: Pest animal management – Change in possum Residual Trap 

Catch (RTC) levels 

Summary 

Similar to pest plants (as described above), the ARPMS sets minimum standards of pest control for 

animal pests which Auckland Council must achieve; however, in general the council strives to 

maintain an even higher standard of pest animal control. Many pest animals are particularly difficult 

to eradicate or control due to the lack of resources and technology (e.g. possums, mice, rats, and 

mustelids), and hence a sustained pest control approach is taken whereby key pests are managed 

to levels which allows for the recovery of the ecosystems and inclusive indigenous species. 

Brush-tailed possum (Trichosurus vulpecula) is the target of the largest pest animal species 

programme in the Heritage Area (Figure 4). The Regional Possum Control programme has the 

goal to keep Residual Trap Catch (RTC) levels of possums below 3 per cent. Residual Trap Catch 

levels are a useful indicator for monitoring animal pest management in the Heritage Area as they 

are reported on regularly and reflect one of the most devastating animal pest animals in the 

Heritage Area. Residual Trap Catch levels for the Regional Possum Control programme in the 

Heritage Area had risen to 6.6 per cent in 2012 due to a ‘hot spot’ in one area in the North West 

(and subsequently control was taken in this area), with levels generally lowering over the last five 

years (albeit no trend monitoring has occurred recently but only partial surveys) (Table 9). 
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Overall, with the last trend data at 5.4 per cent, this indicator has improved in reaching its three per 

cent RTC goal. 

 

Table 9: Residual Trap Catch (RTC) levels of possums caught in Auckland Council parkland within the 

Heritage Area over 2012-2017. 

Year RTC value Notes RCT change from year before 

2012-13 6.6 per cent   

2013-14 5.4 per cent  -1.2 per cent 

2014-15 
(4.7 per 

cent) 

Partial survey (85 of 150 pest lines)  

2015-16  No monitoring  

2016-17 (2 per cent) Partial survey (~75 of 150 lines)  

 

Change 2012-2017 

There has been less comprehensive possum trend monitoring carried out in the Heritage Area over 

the last five years so that more funds could instead be used for more possum control. These funds 

have been used to target larger blocks of land to bring RTC levels back down below the key three 

per cent goal. Figure 4 shows the Regional Possum Control programme’s targeted areas over the 

last five years. 

The trend data available shows a decrease in RTC of 1.2 per cent from 2012 to 2014, bringing the 

overall value slightly above the three per cent target at 5.4 per cent (Table 9); however, the latest 

(partial) survey in 2016-2017 of 75 pest lines showed an impressive RTC value of two per cent. 

 

How change will be monitored 2017+ 

RTC monitoring will continue to monitor possum densities into the future and hence this indicator 

will continue to be used for Heritage Area reporting. 

 

 

9.6 Kauri dieback (K) indicator results 

 

9.6.1 Introduction 

Kauri dieback disease is caused by a microscopic fungus-like plant pathogen, commonly known as 

Phytophthora agathidicida (PTA). In New Zealand, it is known only to infect kauri (Agathis 

australis); however, recent research has indicated other native plants could also be affected (Ryder 

et al. 2016). PTA poses a significant threat to kauri as it can kill trees and seedlings of all ages. 
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Kauri dieback has been confirmed in the Waitākere Ranges Regional Park and hundreds of private 

properties in the Heritage Area. The pathogen has also been confirmed from several urban council 

parks, DOC reserves (Pakiri, Albany, Okura) and on Great Barrier Island. 

A multi-agency response to address kauri dieback has been underway since late 2008 when MAF 

Biosecurity New Zealand declared it an ‘Unwanted Organism’ under the Biosecurity Act. Firstly, a 

surveillance programme was initiated in 2008 to determine the distribution of kauri dieback disease 

across the Auckland region, with particular focus on the Waitākere Ranges Regional Park, where 

significant tree illness and death were being observed. 

Since 2011 kauri dieback has doubled in distribution and is very widespread throughout the 

Waitākere Ranges, with an estimated eight per cent of dense areas of kauri forest known to be 

affected, and an additional three per cent probably affected. All kauri forest within the entire 

Waitākere Ranges may now be considered at very high risk of infection by kauri dieback. As such 

there is now an extreme risk of continued spread of the disease locally, regionally and nationally 

out of these zones, unless mitigation management and compliance levels are significantly 

improved (Parks Recreation and Heritage Forum 2011). 

In response to the spread of kauri dieback, and to protect against the further spread of this 

disease, Te Kawerau ā Maki placed a rahui on the Heritage Area in November 2017. Auckland 

Council has also recently responded by voting to close the majority of the tracks in the regional 

park. 

 

Threat to kauri ecosystems 

Kauri dieback does not just threaten individual kauri trees – the disease has the potential to 

destroy an entire ecosystem. Kauri is a key ‘ecosystem driver’ in that the species has a significant 

influence on soil chemistry and local plant diversity. This is reflected in the unique array of flora 

associated with kauri ecosystems. For example, certain species of indigenous orchids and ferns 

are only found growing under kauri. The loss of kauri therefore has the potential to cause a 

cascading loss of flora and fauna within the ecosystem, most of which will be replaced by other 

species. 

Considering the Waitākere Ranges are primarily kauri or mixed kauri ecosystems, kauri dieback 

should be classified as a major biosecurity threat to the Heritage Area. It is clear that kauri dieback 

poses a far larger threat in the Ranges than traditional pest organisms such as possums, rodents, 

and invasive weeds. This is underscored by the fact that researchers have no proven tool to 

combat the pathogen and no cheap diagnostic methodologies (surveillance for kauri dieback is 

both costly and laborious). 

 

Known vectors of kauri dieback 

The distribution of kauri dieback appears to be slightly higher in areas more regularly visited by 

walkers, with areas such as Piha and the Cascades being the most affected. There is a positive 
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correlation between the track network and kauri dieback zones, indicating that humans are a 

significant vector in the spread of the disease (almost 70 per cent of known kauri dieback sites are 

within 0-50m to the track network) (Hill et al. 2017). In order to prevent further human spread of 

kauri dieback, Auckland Council has implemented track closures and protection areas. In 2012 13 

kauri protection zones were created in an attempt to prevent disease introduction to approximately 

400ha of kauri forest within the Waitākere Ranges Regional Park. The aim was to prevent human-

assisted spread of kauri dieback into high health areas of kauri, where PTA was not detected in the 

previous 2011 survey. Implementation of these protection zones led to the closure of 

approximately 27km of track to public use as well as extra requirements or exclusions from other 

activities in these areas. And more recently, the council has been closing off the majority of tracks 

in the regional park. 

In addition to humans, animals such as pigs are also likely to spread the disease. Feral pigs have 

been controlled by contract hunting in the Heritage Area since 2004, and the programme was 

greatly enhanced in 2008 as a measure to contain the spread of kauri dieback. Feral pigs remain a 

high vector risk for ongoing spread of the disease. 

 

Risk of kauri dieback spreading to the Hunua Ranges 

An aerial survey of kauri in the Hunua Ranges and surrounding forests from Kawakawa Bay to 

Mangatangi (Waikato region) was carried out in 2011 to detect the presence of kauri dieback 

(Jamieson and Waipara 2011). All trees with ill thrift (1,330) were inspected by ground. Although 

kauri dieback was not detected during the survey, an ongoing soil and tree surveillance 

programme was implemented at high-risk sites. This has been expanded into a Healthy Hunuas 

programme involving regular soil surveillance at all entry points and high risk sites. A re-survey of 

kauri health in the Hunua Ranges and Awhitu peninsula has just been completed with results 

pending in an updated Auckland Council report due in early 2018. 

 

Kauri Dieback Regional Parks Operations Plan 

The 2011 Kauri dieback operation plan (Auckland Council 2011) addresses the practical actions 

that council is taking to prevent and minimise spread of kauri dieback. The primary focus of this 

plan is to keep kauri dieback out of the Hunua Ranges, while still carrying out targeted disease 

management in other regional parkland. 

 

The general management approach in both affected and unaffected areas is to minimise kauri 

dieback spread and maintain kauri health by: 

 monitoring parks for signs of kauri ill-health and kauri dieback spread  

 raising public awareness and encouraging long-term behaviour change through public and 

park user 

 establishing and monitoring phytosanitary stations in targeted areas  
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 carrying out track upgrades in the vicinity of kauri trees  

 considering closing tracks in high-risk areas that have kauri near the track, that run through 

unaffected areas, and which have nearby alternative tracks  

All council local parks with kauri have been surveyed by Biosecurity, with several positive sites 

confirmed. A plan for the management of kauri in local parkland is needed. 

 

Long-term monitoring  

It is critical that resources are made available to carry out a comprehensive long-term monitoring 

programme for kauri health. Such a programme should include the establishment of permanent 

vegetation plots that are measured on a five-yearly basis. In addition, the aerial and ground 

surveys and mapping of the distribution and spread of kauri dieback that have been undertaken in 

the Waitākere and Hunua Ranges, need to be undertaken at least five-yearly. 

 

9.6.2 Indicator K1: Change in the spatial extent of kauri dieback 

2012 value 2017 value Change 

8 per cent + ~3 per cent 

totalling ~11 per cent 

18.95 per cent +~ 4.65 per cent 

totalling ~23.60 per cent 

Increase of ~12.60 per cent 

 

Change 2012-2017 

Change in kauri dieback infection has increased from ~11 per cent to ~23.60 per cent. 

 

How change will be monitored 2017+ 

The results of the kauri surveys are described in a comprehensive kauri health report released in 

August 2017 (Hill et al. 2017). The distribution and spread of kauri dieback has been mapped in 

Auckland Council’s GIS system (see Figure 5) and provide a baseline with which to monitor 

changes in the presence of kauri dieback within the Heritage Area. Kauri health surveys are 

undertaken every five years (following NVS National Vegetation Surveys method) and are planned 

for 2020/2021 to assess changes in spread and distribution of the disease. 
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Figure 5: Kauri dieback in the Waitākere Ranges. 
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9.7 Forest and scrub ecosystems (F) indicator results 

 

9.7.1 Introduction 

Prior to the arrival of Maori the Auckland region, much like the rest of New Zealand, was almost 

entirely forested (McGlone 1989). The Waitākere Ranges would have been densely cloaked in 

mature forest, with scattered patches of scrub in recently disturbed locations and along some parts 

of the coastline. Dense podocarp-broadleaf forest, dominated by species such as taraire, rimu, 

tawa, towai and miro, was the most common forest type with kauri forest more prominent on the 

eastern slopes and ridges. The rugged interior of the ranges was virtually untouched until the 

arrival of Europeans. Since then, timber milling, flaxmilling, gumdigging, mineral extraction, 

quarrying and farming has resulted in a change from mature forest ecosystems to lower stature 

native forest and scrub.  

Native ecosystems within the Heritage Area are still dominated by indigenous forest and scrub, 

which comprise almost 94 per cent (20,300 ha) of the indigenous habitat within the Heritage Area 

(Singers et al. 2017). Therefore, the condition of scrub and forest ecosystems is critical to the 

environmental health of the entire Heritage Area. This section summarises the environmental 

indicators for forest and scrub ecosystems. Most of these indicators are based on data from the 

network of council forest biodiversity monitoring plots located in the Waitākere Ranges (Figure 6). 

 

9.7.2 Regional Forest Monitoring Programme 

The regional forest monitoring programme is part of a wider Auckland Council programme to 

systematically monitor indigenous ecosystems and plants and animals across the Auckland region. 

The monitoring data is collected from a network of c.400 forest and scrub plots that are located 

throughout the region. It is planned to measure each of these 400 plots once every five years for 

plots within the Heritage Area (outside Ark in the Park), and once every 10 years for most of the 

remaining plots. 

The Waitākere Ranges is one of the key biodiversity sites for the Auckland region and 

approximately 45 regional forest biodiversity monitoring plots were originally planned for the 

Heritage Area. Twenty are within the boundaries of Ark in the Park, and the remaining 25 are 

scattered through the rest of the Heritage Area. Due to cuts to regional monitoring programs the 

number of forest plots in the wider Heritage Area was reduced to 25 in 2012 when the Ark in the 

Park plots were discontinued; however, two additional plots were established in 2015, meaning the 

results in this section come from 27 plots. 
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Figure 6: Monitoring sites and reservoirs within the Heritage Area. 
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9.7.3 Indicator F2: Loss or gain of forest and scrub habitat (area and per cent) 

Summary 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period.  

 

How change will be monitored 2017+ 

This indicator will continue to be monitored in future; however, the power of the indicator to detect 

change will be increased by the creation of a better quality, higher resolution vegetation map of 

indigenous ecosystems within the Heritage Area. This better quality map, rather than the LCDB 

layer, will then be used for comparison with the change layer. This monitoring approach relies on 

the regular acquisition of high-resolution aerial photography or satellite imagery for the Waitākere 

Ranges, which is outside the budget of funds allocated to reporting for the Act in the Long-term 

Plan. 

 

9.7.4 Indicator F3: Overall percentage biomass of indigenous plants in forest plots 

Summary 

Auckland has been described by Landcare scientists as “the weediest city in the world” (New 

Zealand Herald 2006) due to our very high number of naturalized7 exotic plants and the high rate 

of new naturalizations. In many rural areas, especially those that are more suitable for farming, 

there has been wholesale replacement of native ecosystems (i.e. mostly forest, scrub and 

wetlands) with exotic grassland and shelterbelts; however, despite these pressures, the majority of 

the Heritage Area has been less affected by weeds than most other parts of the Auckland region.  

The dominance of weeds within the core of the Heritage Area has actually probably decreased 

over the last 50-100 years. Disturbance favours the establishment and growth of many weed 

species, and the influence of large scale disturbances associated with logging, gum extraction and 

early farming attempts in the early to mid-20th century is beginning to decline. This slow process 

occurs as indigenous forest grows and displaces lower stature weedy species (such as gorse, 

broom and exotic grasses) that were the first colonisers of the large clearances associated with 

logging and fires. 

Weed infestations within indigenous forest and scrub habitat along the eastern fringes of the 

Heritage Area – where native ecosystems are much more fragmented and often inter-dispersed 

with residential areas and farms – are an important weed issue for the Heritage Area; however, the 

plot network that we have used to inform these indicators is mostly located throughout the wide 

tract of intact native forest to the west of the foothills. Only two of the 27 plots used for these 

                                            
7
 Naturalized plants are exotic plant species that have been introduced to New Zealand and have 

subsequently escaped from cultivation, produce viable seed, and germinate/grow a new generation of 
seedlings outside the location in which they were originally established. 
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indicators are located in the foothills. This means the current forest plot network is not able to 

monitor weeds within native forest in the Waitākere foothills; more targeted and intensive 

monitoring would be required to accurately monitor weed invasion and spread in these locations. 

We recommend that additional quantitative weed monitoring is trialled in five to 10 different 

locations where weeds are known to be a problem before the next five-yearly report in 2023. 

The biomass of native plants and weeds was estimated using measurements of the diameter of 

tree trunks (at 1.35m above the ground) in all forest monitoring plots within the Heritage Area. The 

value of almost 100 per cent for this indicator means the biomass of native plants is almost 10,000 

times greater than the biomass of exotic plants in Waitākere plots. This figure is a testament to the 

effectiveness of past weed control work in Waitākere Ranges Regional Park and the inherent 

resistance of large tracts of dense native forest to weed invasion. 

The almost 100 per cent value for this indicator (see table below) is high in comparison with forest 

ecosystems around the rest of the Auckland region (Figure 7), highlighting the very high 

naturalness of forest ecosystems in the Heritage Area. 

 

2012 value 2017 value Change 

99.90 per cent 99.80 per cent No significant change 

 

Change 2012-2017 

There was only a very minor change (decrease) of 0.01 per cent in this indicator across the five-

yearly monitoring period. This is well within the margin of error and therefore there has been no 

significant change in this indicator. 
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Figure 7: Percentage of native woody plants >2.5cm in regional forest monitoring plots within the Waitākere 

Ranges Heritage Area, in comparison with forest ecosystems around the rest of the Auckland region. Data 

are grouped by general landscape character. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the forest plots from which it is derived will be measured every 

five years for the 27 plots spread throughout the Heritage Area, and as resources permit for the 20 

Ark in the Park plots. 

 

9.7.5 Indicator F4: Overall percentage biomass of weedy exotic plants in forest 

plots 

Summary 

Indicator F3 included all exotic plants in the native to exotic biomass ratio, irrespective of how 

weedy they are. This indicator (F4) recognizes that some exotic plants have a much greater effect 

on indigenous ecosystems than others. Small populations of inconspicuous, herbaceous weeds8 

often have little or no impact on the structure of a native forest. That is, they do not grow into 

woody plants that are likely to grow quickly and/or suppress native plant species in the forest shrub 

and ground tiers. In contrast, the impact of important ecological weed species such as gorse, 

ginger or climbing asparagus is much greater on the native forest. These species are capable of 

completely altering the structure of a native forest and displacing native plants by smothering and 

out-competing them across relatively large tracts of land. 

                                            
8
 For example, wall lettuce, lotus, catsear and red clover. 
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The definition of a ‘weed’ for the purposes of this indicator was any exotic plant species that was 

listed in the Regional Pest Management Strategy (Auckland Regional Council 2007) or was a 

known ecological weed species. The value of 0.10 per cent for this indicator suggests that 

ecological weed species comprise only a very small portion of the sampled forests. The value is 

identical to that recorded for F3, which suggests that 100 per cent of the exotic plants measured in 

forest plots are weedy exotic species. This value of 0.10 per cent weeds is a very low (good) result 

in comparison with other landscapes within the Auckland region (see Figure 8).  

 

2012 value 2017 value Change 

0.01 per cent 0.02 per cent No significant change 

 

Change 2012-2017 

There was only a very minor change (decrease) of 0.01 per cent in this indicator across the five-

yearly monitoring period. This is well within the margin of error and therefore there has been no 

significant change in this indicator. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the forest plots from which it is derived will be measured every 

five years for the 27 plots spread throughout the Heritage Area, and as resources permit for the 20 

Ark in the Park plots. 

 

 
Figure 8: Percentage biomass of weedy exotic plants in forest plots within different landscapes in the 

Auckland region. 
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9.7.6 Indicator F5: Average biomass of exotic weeds in forest plots 

Summary 

Indicator F4 summarized the total native to exotic biomass ratio across all plots. Total value 

indicators are more sensitive to changes in individual plots than averages because values are 

summed across all plots. This means that a dramatic decrease in indicator F4 (i.e. an increase in 

exotic plants at the expense of native ones) could be the result of an ‘across the board’ increase in 

the importance of weeds in all plots or a big increase in weeds in one or a handful of locations with 

the majority of other locations having no-change (or even small improvements) in their native to 

exotic balance.  

This indicator (F5) provides more information about the distribution of any changes in weed 

dominance among the various forest plots. Similar values for indicators F4 and F5 suggests that 

the negative impacts of exotic encroachment are equally shared between the various sample 

locations across the network. A wide divergence between these two figures shows that reductions 

(or improvements) in this indicator are occurring in a subset of plots. 

The data used for this indicator is from recently established plots and thus only baseline measures 

are available for this report. This baseline will be used to monitor future change; however, it is clear 

from comparing average native biomass percentages across the Auckland region that forests in 

the Heritage Area are relatively high quality in terms of their dominance of native plants (i.e. 

naturalness). 

 

2012 value 2017 value Change 

0.1 per cent 0.3 per cent No significant change 

 

Change 2012-2017 

There was only a very minor change (decrease) of 0.2 per cent in this indicator across the five-

yearly monitoring period. This is well within the margin of error and therefore there has been no 

significant change in this indicator. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the forest plots from which it is derived will be measured every 

five years for the 27 plots spread throughout the Heritage Area, and as resources permit for the 20 

Ark in the Park plots. 
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9.7.7 Indicator F6: Proportion of forest plots with no exotic trees or saplings 

Summary 

Indicators F3, F4 and F5 are all concerned with the presence and dominance (in terms of biomass) 

of exotic species in forest plots. Because these indicators use weed biomass, the indicator result is 

largely controlled by the ‘weediness’ of forest stems within a plot. This indicator has been included 

to monitor the percentage of plots that are completely free from the influence of weedy saplings or 

trees9. Ecosystems beyond the influence of weeds have decreased markedly as more and more 

exotic species become naturalised in the New Zealand landscape. An increase in the presence of 

exotic saplings in the wider landscape could be seen as a negative influence, even if this increase 

consisted of just a few scattered individuals. This indicator is designed to detect these types of 

small-scale changes. 

The 85 per cent figure for this indicator is equal to the best results for regional forest plots (Figure 

9); however, the values for different landscapes (Heritage Area vs. gulf islands vs. other rural land 

vs. mainland conservation parks) are quite similar for this indicator. The only obvious exception is 

urban plots, where there are significantly fewer locations without any exotic trees or saplings 

compared to the other landscapes. 

 

2012 value 2017 value Change 

88 per cent 85 per cent 3 per cent decrease 

 

Change 2012-2017 

There was a minor change (decrease) of three per cent in this indicator across the five-yearly 

monitoring period. A three per cent decrease is equivalent to a single additional plot having at least 

one weedy tree or sapling in it, compared to the previous sample period. Therefore, it is possible 

this result is due to natural variation and/or the fact that plots which have been re-sampled are in 

weedier areas. Future monitoring and analyses will reveal if this slight trend is signifcant. 

 

                                            
9
 Trees and saplings include any plant 1.35m+ in height. 
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Figure 9: Percentage of forest plots with no exotic sapling or tree species recorded in the plot. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the forest plots from which it is derived will be measured every 

five years for the 27 plots spread throughout the Heritage Area, and as resources permit for the 20 

Ark in the Park plots. 

 

9.7.8 Indicator F7: Average percentage dominance of weedy exotic saplings 

Summary 

The ‘weedy species’ group includes woody plants or vines that are capable of aggressively 

colonizing new habitat at the expense of native plants and, in some cases, actively invading and 

displacing native habitat. Weedy saplings are monitored to ensure the negative impact of weed 

invasions are recognised/highlighted at an early stage; the sapling cohort in forest ecosystems is 

often highly representative of the future forest composition. 

In line with the results for canopy trees (F3, F4, F5 and F6) and seedlings (F8), there is a relatively 

low per cent of weedy saplings in Heritage Area forest and scrub plots, compared to other parts of 

the region (Figure 10). This is not unexpected, given the large tracts of intact habitat in the 

Heritage Area and its relative freedom from development pressures since the mid-20th century. 

The data suggest weedy saplings are having little impact on the regeneration of native species, 

and there is no need to be concerned about the invasion and displacement of native forest and 

scrub in the short term. 
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2012 value 2017 value Change 

0.2 per cent 0.2 per cent No significant change 

 

Change 2012-2017 

There was no change in this indicator across the five-yearly monitoring period. 

 

 
 

Figure 10: Average proportion of saplings that are weedy exotic species. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the forest plots from which it is derived will be measured every 

five years for the 27 plots spread throughout the Heritage Area, and as resources permit for the 20 

Ark in the Park plots. 

 

9.7.9 Indicator F8: Average percentage dominance of weedy exotic seedlings 

Summary 

The ‘weedy species’ group includes woody plants or vines that are capable of aggressively 

colonizing new habitat at the expense of native plants, and in some cases, actively invading and 

displacing native habitat. Weedy seedlings are monitored to ensure the negative impact of weed 

invasions are recognized/highlighted at an early stage. This indicator also tracks the successful 

dispersal and germination of weedy seedlings throughout the large tracts of native forest and scrub 
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that make up much of the Heritage Area. Many of these weed seedlings may not survive to be 

recruited into sapling and larger size classes; however, the distribution and density of important 

weed species within the cohort of new seedlings is a useful indicator of the potential for future 

invasions. 

In line with the results for canopy trees (F3, F4, F5 and F6) and saplings (F6 and F7), there is a 

relatively low per cent of weedy seedlings in Heritage Area forest and scrub plots, compared to 

other parts of the region (Figure 11). This is not unexpected, given the large tracts of intact habitat 

in the Heritage Area and its relative freedom from development pressures since the mid-20th 

century. The data suggest weedy seedlings are having little impact on the regeneration of native 

species, and there is no need to be concerned about the invasion and displacement of native 

forest and scrub in the short term. 

 

2012 value 2017 value Change 

0.1 per cent 0.2 per cent No significant change 

 

Change 2012-2017 

There was only a very minor change (decrease) of 0.01 per cent in this indicator across the five-

yearly monitoring period. This is well within the margin of error. 

 

 
 

Figure 11: Average percentage of seedlings that are weedy exotic species. 
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How change will be monitored 2017+ 

This indicator will be retained, and the forest plots from which it is derived will be measured every 

five years for the 27 plots spread throughout the Heritage Area, and as resources permit for the 20 

Ark in the Park plots. 

 

9.7.10 Indicator F10: Average species diversity of indigenous plants 

Summary 

Average species diversity looks at the changes in the diversity of woody plant species in individual 

plots. Interpretation of this indicator is very important as it is possible for a plot to ‘lose’ indigenous 

woody species due to perfectly natural ecosystems changes (e.g. pioneer species are shaded out 

as the forest canopy grows taller and thicker). The total number of indigenous woody plant species 

in the Heritage Area has probably remained fairly constant over the last few hundred years. This is 

because while many species have been dramatically reduced in coverage (e.g. kauri and 

associated species or swamp forest tree species such as kahikatea and swamp maire), they have 

still retained pockets of habitat throughout; this is probably true for most woody species. However, 

average species diversity would probably have showed a decline through the 1800-1960 period as 

more species diverse forest was replaced by seral communities. Followed by an increase in 

diversity from 1960 onwards after cessation of logging and burning, scrub has slowly reverted to 

more species-rich forest again.  

 

Figure 12 presents the average number of woody native species/plot for forest plots from a variety 

of locations throughout the Auckland region. The Heritage Area forest is the most diverse of the 

five groupings, with more than 20 extra indigenous plant species (on average) per plot than urban 

forest. This highlights the fact that much of the Waitākere Ranges is characterised by (relatively) 

more mature, species diverse and unmodified rain forest, compared with other forests in the 

region. 

 

2012 value 2017 value Change 

 Average of 45 different 

indigenous plant  

species/plot 

Average of 49 different 

indigenous plant  

species/plot 

Increase; most likely due to 

sampling, rather than natural 

changes (see discussion below) 

 

Change 2012-2017 

There was a minor change (increase) of four species per plot in this indicator across the five-yearly 

monitoring period. There is substantial natural variation in species diversity and therefore this small 

change is just on the cusp of significance (Figure 12). In our opinion, the most likely explanation for 

the increase in this indicator is the increased effort that has been taken by field teams to identify 

new plant species within plots. During the establishment phase field teams spent more time 
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locating and setting-up plots, whereas re-measures have seen more time available to scour all the 

nooks and crannies within the plot for new species. 

 

 

Figure 12: Average number of woody indigenous plant species recorded in forest plots, by general 

landscape character, in the Auckland region. Bars are standard errors. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the forest plots from which it is derived will be measured every 

five years for the 29 plots spread throughout the Heritage Area, and as resources permit for the 20 

Ark in the Park plots. 

 

9.7.11 Indicator F11: Change in avifauna in forest and scrub habitat 

Summary 

This indicator measures the representation of birds using ten-minute bird counts (10MBC) in forest 

and scrub habitat locations throughout the Heritage Area. Ten-minute bird counts consist of a 

standard five-minute bird count (Dawson and Bull 1975) followed by an additional five minutes for 

counting any additional species not counted in the first five minutes. This commonly used 

technique in New Zealand is used to determine the relative conspicuousness of birds (Spurr and 

Powlesland 2000), and may be used as an indicator of ecosystem health (Envirologic Limited 

2007). The data for Indicator F11 have come from 10MBCs conducted at 27 forest monitoring plots 

over November to December (three bird counts conducted at each plot) in the Heritage Area  

(Figure 13 and Figure 14). Baseline (‘2012 value’) measures were made between 2009 to 2013, 
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and re-measures (‘2017 value’) over 2014 to 2016. Overall, no significant changes in birds were 

detected over the last five years, with a high ratio of native versus introduced birds. 

 

2012 value 2017 value Change 

Natives: 1.8 

Endemics: 3.5 

Introduced: 2.5 

Natives: 1.6 

Endemics: 3.2 

Introduced: 2.7 

Natives: -0.2 

Endemics: -0.3 

Introduced: 0.2 

 

Change 2012-2017 

This report presents the first change data from the regional biodiversity monitoring programme, 

and which needs to be taken cautiously with only two complete measures in this time series 

dataset. Overall, there were little changes in the assemblages of bird species counted with very 

similar numbers of endemic (i.e. found only in New Zealand), native and introduced birds counted 

in the baseline (2012) compared to re-measures (2017) (no significant differences). This lack of 

change in also apparent when looking at the eleven most commonly observed birds from counts 

with roughly the same pattern occurring in the 2012 data in comparison to 2017 (Figure 14). These 

results were similar to those found in a bird survey conducted in February 2010 at a number of 

parks and reserves in the former Waitākere City Council boundary (several which were within the 

Heritage Area) and who also found the top three most conspicuous species to be silvereye, tui and 

grey warbler (Boffa Miskell Limited 2010). The only trend, although very slight, is the decrease in 

tui numbers in the 2017 bird data; however, tui remained the second most commonly counted bird. 

The overall lack of a change in bird assemblages is not surprising being biodiversity changes in 

general may take many years to reveal themselves. As well, the high quality of habitat within the 

Heritage Area has remained relatively consistent throughout the last five years (as the other forest 

indicators above illustrate), and hence it is expected these bird results will be similar in future 

monitoring unless other significant habitat changes occur. 

 

How change will be monitored 2017+ 

The terrestrial biodiversity monitoring in the Heritage Area is a long-term programme which is 

planned to continue into the future, and thus as more time stamps of monitoring data become 

available we will be able to more thoroughly look at the trends identified in this report to see if 

these are indeed ‘real’ reflections of changes in bird populations. 
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Figure 13: The average number of endemic (i.e. found only in New Zealand), native and introduced bird 

species counted in in ten-minute bird counts conducted at 27 forest plots in the Heritage Area during 

November to December over 2009-2013 (baseline) and 2014-2016 (re-measures). Bars are standard errors. 

 

 

 

Figure 14: The eleven most common bird species observed from the first five minutes of ten-minute bird 

counts conducted at forest plots within the Heritage Area during November to December over 2009-2013 

(baseline) and 2014-2016 (re-measures). * indicate native species 
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9.8 Wetland ecosystem (W) indicator results 

 

9.8.1 Introduction 

Wetlands are important for the wide range of different environmental, economic, biodiversity and 

cultural benefits they provide; however, despite this, historical loss of wetland habitat has been 

very high in many parts of the Auckland region. Auckland Regional Council (2010) provided 

estimates of the proportion of wetlands lost to draining and clearance; only around 4 per cent of 

Auckland’s freshwater wetland ecosystems remain. Their high values and history of past clearance 

make wetlands of particular interest to mana whenua, council and community. In recognition of this 

wetlands have been given their own section and set of specific indicators in this report. 

Approximately 880ha of wetland habitat was mapped within the Heritage Area, based on 2011 

aerial photography, in a recently completed comprehensive regional wetland inventory (Lawrence 

and Bishop 2017). This included 605ha of palustrine wetlands, 193ha of artificial open water 

bodies (dominated by the water supply reservoirs), 71ha of estuarine (mangrove and saltmarsh) 

habitat and the remaining 12ha of habitat associated with riverine and lacustrine hydrosystems. 

The wetland habitat is located within a range of different wetland systems, the most prominent of 

which are summarised in Table 20. 

 

Table 10: Wetlands in the Heritage Area. 

Name Brief description 

Whatipu duneland 

wetland complex 

Large, complex and dynamic wetland system comprising a mosaic of 

dunelands, ephemeral, intermittent and permanent lagoons, and 

freshwater, brackish and saline swamps, bogs and mires. Fed by the 

Parahaha Valley Stream/wetland and other smaller watercourses. 

Te Henga wetland The largest single wetland in the Auckland region. Te Henga wetland 

occupies the flat valley bottom of the Waitākere River and one of its 

main tributaries. Vegetation is mostly higher fertility ‘swamp’ 

communities dominated by raupo, willow, kuta and some areas of open 

water. 

Waiti wetland/ 

Tasman View Road 

wetland 

Large, raupo dominated wetland in a shallow depression in the 

Holocene age sand dune country at Bethells/Te Henga. The wetland 

drains into the Waiti Stream (which drains Lake Wainamu). It was 

probably deeper and contained more open water in the past but has 

filled in and dried out over the years.  

Lake Wainamu Lake Wainamu is a dune lake that formed during the last 6,500 years 
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Name Brief description 

when the Wainamu Stream Valley was dammed by dunes of sand 

blown inland. While the lake is quite large, wetland associations are 

confined to fringing vegetation around the margins of the lake where the 

water depth allows emergent wetland plants to grow. 

Coulter Road 

wetland 

Raupo dominated wetland(s) associated with two water supply dams 

that have been created in the upper Waimoko Stream (a tributary of 

Swanson Stream/Henderson Creek). The wetlands extend over several 

properties and have a mix of agricultural land and forest/scrub around 

their margins 

Glenesk Road 

wetland 

High fertility, swamp style wetland on waterlogged alluvial terraces 

beside the lower reaches of the Maungaroa Stream. This site would 

have been much larger but wetland vegetation on most of these 

terraces has been cleared in the past and converted to pasture, 

gardens and house sites. 

Lake Kawaupaka Dune lake similar in age and origin to Lake Wainamu, but Lake 

Kawaupaku is deeper, closer to the coast and wholly privately owned. 

There are few areas on the lake margin shallow enough to support 

wetland vegetation and only a small amount (c.0.1ha) is present at this 

site. 

Lake Waiataru Small, shallow dune lake c.300m from the coast at the end of Bethells 

Road. A few very small patches of wetland vegetation are evident; 

mostly open water. 

 

9.8.2 Indicator W2: Loss or gain of wetland habitat (area and per cent) 

Summary 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period. 

 

How change will be monitored 2017+ 

This indicator will continue to be monitored in future; however, the power of the indicator to detect 

change will be increased by the creation of a better quality, higher resolution vegetation map of 

indigenous ecosystems within the Heritage Area. This better quality map, rather than the LCDB 

layer, will then be used for comparison with the change layer. This monitoring approach relies on 

the regular acquisition of high-resolution aerial photography or satellite imagery for the Waitākere 
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Ranges, which is outside the budget of funds allocated to reporting for the Act in the Auckland 

Council Long-term Plan. 

 

9.8.3 Indicator W3: Native: exotic plant biomass ratio in monitored wetlands 

Summary 

The wetlands in the Heritage Area are quite varied in terms of their topography, nutrient input and 

hydrology, and the different types of wetlands are vulnerable to different weeds. In general low 

intensity land use through much of the Heritage Area (i.e. relatively little urban growth, light 

industrial or high input/ production farming) has meant that many of the wetland pressures 

common through the rest of the region are absent or reduced in the Heritage Areal; however, the 

two biggest wetlands in the Heritage Area are vulnerable to invasion by some key pest weed 

species: pampas and blackberry at Whatipu; grey willow and crack willow at Bethells/Te Henga.  

 

2012 value 2017 value Change 

73.8 per cent 77.9 per cent No significant changes 

 

Change 2012-2017 

There was a small change (a 4.1 per cent improvement) in this indicator across the five-yearly 

monitoring period. This is almost certainly within the margin of error – given the inherent observer 

bias in cover estimates, upon which this measure is based – and therefore there has been no 

significant change in this indicator. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the wetland plots from which it is derived will be measured 

every five years for the eight plots spread throughout the Heritage Area, and as resources permit 

for the replicate plots in Whatipu and Te Henga wetlands. 

 

9.8.4 Indicator W4: Average native: exotic plant biomass ratio in monitored 

wetlands 

Summary 

Indicator W3 summarized the total native to exotic biomass ratio across all plots. Total value 

indicators are more sensitive to changes in individual plots than averages because values are 

summed across all plots. This means that a dramatic decrease in indicator W3 (i.e. an increase in 

exotic plants at the expense of native ones) could be the result of an ‘across the board’ increase in 
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the importance of weeds in all plots or could be the result of a big increase in weeds in one or a 

handful of locations with the majority of other locations having no change (or even small 

improvements) in their native to exotic balance.  

This indicator (W4) provides more information about the distribution of any changes in weed 

dominance among the various wetland plots. Similar values for indicators W3 and W4 suggests 

that the negative impacts of exotic encroachment are equally shared between the various sample 

locations across the network. A wide divergence between these two figures show that reductions 

(or improvements) in this indicator are occurring in a subset of plots. 

 

2012 value 2017 value Change 

75.2 per cent 76.0 per cent No significant change 

 

Change 2012-2017 

There was a small change (a 0.8 per cent improvement) in this indicator across the five-yearly 

monitoring period. This is within the margin of error (Figure 15) and therefore there has been no 

significant change in this indicator. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the wetland plots from which it is derived will be measured 

every five years for the eight plots spread throughout the Heritage Area, and as resources permit 

for the replicate plots in Whatipu and Te Henga wetlands. 
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Figure 15: Average per cent of total wetland biomass (calculated using cover and height values) comprising 

indigenous plant species for eight wetlands in the Heritage Area. Bars are standard errors. 

 

9.8.5 Indicator W5: Average native: exotic plant frequency in monitored wetlands 

Summary 

Comparing the biomass of exotic and indigenous wetland plants (cf. indicators W3 and W4) is an 

important indicator of the naturalness of a wetland system. This indicator looks at the frequency of 

weed species from data collected in nine two metre by two metre plots nested within the larger plot 

at each sample location. Therefore, frequency data gives some information on the spatial 

distribution of weeds within plots; that is, are the weeds clumped in one part of the plot, or are they 

spread throughout. Decreases in this indicator while W4 stayed constant (or showed a smaller 

decrease) would imply that weed species were starting to spread at low density throughout the plot 

network. 

 

2012 value 2017 value Change 

58.7 per cent 64.6 per cent No significant change 

 

Change 2012-2017 

There was a small change (5.9 per cent improvement) in this indicator across the five-yearly 

monitoring period. This is within the margin of error (Figure 16) and therefore there has been no 

significant change in this indicator. 
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Figure 16: Frequency of native vs. exotic plants in two metre by 2 metre wetland plots (nine plots by eight 

sites) in the Heritage Area. Bars are standard errors. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the wetland plots from which it is derived will be measured 

every five years for the eight plots spread throughout the Heritage Area, and as resources permit 

for the replicate plots in Whatipu and Te Henga wetlands. 

 

 

9.8.6 Indicator W6: Average native: exotic weed plant frequency in monitored 

wetlands 

Summary 

The exotic component of wetlands is a key component of wetland health, and indicators W3, W4 

and W5 include all exotic plants in the exotic species group, irrespective of how weedy they are. 

Indicator W6 recognizes that some exotic plants have a much greater effect on indigenous wetland 

ecosystems than others. Populations of many different exotic herbs and grasses often take up 

space within a wetland that could be occupied by native herbs, grasses, and rushes; however, not 

all these exotic species are aggressively weedy. That is, they do not grow into large woody plants 

that are likely to grow quickly and/or suppress native plant species in lower tiers, or they do not 

form dense swards that spread and actively displace native wetland plants form the system. 
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In contrast, the invasion of important wetland weeds species such as crack willow, grey willow, 

pampas, Mercer grass or reed sweet grass can have a much greater impact on the indigenous 

component of wetlands. These species are capable of completely altering the vegetation structure 

(e.g. in the case of willow turning a rushland into a forest) and/or displacing native plants by 

smothering and out-competing them. The definition of a ‘weed’ for the purposes of this indicator 

was any exotic plant species that is a known ecological weed species of wetland ecosystems. 

There is very little quantitative data on the native vs. exotic components of wetlands in the Heritage 

Area before 2008, therefore we can only really guess at likely changes in the balance between 

these two groups of species. Changes within the Heritage Area are likely to have mirrored those in 

other parts of the region. That is, wetlands in locations where there has been a high loss of 

vegetation and hydrological modification in the catchment have fared worse than those where land 

use has left surrounding vegetation and natural hydrological processes largely intact. 

 

2012 value 2017 value Change 

34.8 per cent 28.9 per cent No significant change  

 

Change 2012-2017 

There was a small change (a 5.9 per cent improvement) in this indicator across the five-yearly 

monitoring period. This is within the margin of error (Figure 17) and therefore there has been no 

significant change in this indicator. 
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Figure 17: Frequency of weedy vs. other plants in 2m x 2m wetland plots (9 plots x 8 sites) in the Heritage 

Area. Bars are standard errors. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the wetland plots from which it is derived will be measured 

every five years for the eight plots spread throughout the Heritage Area, and as resources permit 

for the replicate plots in Whatipu and Te Henga wetlands. 

 

9.8.7 Indicator W7: Change in wetland condition index 

Summary 

Auckland Council’s regional wetland monitoring programme is based around standard national 

approaches/methodologies that have been developed for wetland monitoring in New Zealand. 

Using national protocols ensures Auckland Council data collection is a best practice approach, and 

means Auckland data is comparable with other regional datasets and easily aggregated for 

national reporting requirements. One of these national standards is the collection wetland condition 

data. 

Wetland condition assesses the condition/state of a specific wetland using 14 semi-independent 

indicators of wetland health grouped into five broad categories (Clarkson et al. 2003). The 

indicators are based on major threats and stress factors known to damage wetlands. Each 

indicator component is scored on a scale of zero to five, with five representing the unmodified or 

best condition and zero representing the most degraded condition. Five categories, with a zero to 
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five score in each, gives a possible score range of zero to 25 for each wetland or wetland sub-

component assessed.  

As outlined in the introduction to this section, the extent of wetlands has been greatly reduced 

throughout New Zealand over the past 150 years; however, the rugged topography and landforms 

of the Waitākere Ranges meant that much of this area was not suitable for farming or dense urban 

development. This in turn has meant that wetlands within the ranges have suffered less clearance 

and reduction in condition than wetlands in other parts of the Auckland region. The average score 

of just over 21 for Heritage Area wetlands is very close to the maximum value of 25. 

 

2012 value 2017 value Change 

21.1 20.9 No significant change 

 

Change 2012-2017 

There was a small change (a 0.2 per cent decrease) in this indicator across the five-yearly 

monitoring period. This is within the margin of error (Figure 18) and therefore there has been no 

significant change in this indicator. 

 

 

Figure 18: Average wetland condition score for eight wetland systems in the Heritage Area (2012-2017). 

Bars are standard errors. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the wetland plots from which it is derived will be measured 

every five years for the eight plots spread throughout the Heritage Area, and as resources permit 

for the replicate plots in Whatipu and Te Henga wetlands. 
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9.8.8 Indicator W8: Change in wetland perimeter condition index 

Standard national approaches/methodologies that have been developed for wetland monitoring in 

New Zealand include two main indices of wetland condition. Wetland condition index data is 

summarised in W9. The second main index is the wetland perimeter condition index, which looks 

at similar groups of threats (weeds, pests, plant dieback, stock access etc.), but assessments are 

targeted on the c.10m wide band of habitat around the wetland margin (i.e. the perimeter). Each 

indicator component is scored on a scale of zero to five, with five representing the unmodified or 

best condition and zero representing the most degraded condition. 

 

2012 value 2017 value Change 

22.6 21.1 No significant change 

 

Change 2012-2017 

There was a small change (a 1.5 per cent decrease) in this indicator across the five-yearly 

monitoring period. This is within the margin of error (Figure 19) and therefore there has been no 

significant change in this indicator. The change occurred across a range of different sub-indicators 

that make up the perimeter index. That is, the 1.5 per cent decrease was not the result of the weed 

sub-indicator (or any other sub-indicator) decreasing in many different wetlands. 

 

 

Figure 19: Average wetland perimeter index score for eight wetland systems in the Heritage Area (2012-

2017). Bars are standard errors. 
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How change will be monitored 2017+ 

This indicator will be retained, and the wetland plots from which it is derived will be measured 

every five years for the eight plots spread throughout the Heritage Area, and as resources permit 

for the replicate plots in Whatipu and Te Henga wetlands. 

 

9.8.9 Indicator W9: Change in avifauna in wetland habitat 

Summary 
 
This indicator measures the representation of birds using ten-minute bird counts (10MBC) (see 

Indicator F11 above) in wetland habitat locations throughout the Heritage Area (Figure 20). 

Playback monitoring was also conducted at all locations for three key wetland species (fernbird, 

spotless crake, banded rail) (Figure 21). All bird monitoring for this indicator was conducted at 

wetland monitoring plots during February, consisting of three 10MBCs and three bird playbacks. 

The 10MBCs for the baseline (‘2012’) data took place in 2011 and 2013 at six wetland plots, 

whereas the re-measures (‘2017’) took place between 2015 and 2017 at nine wetland plots. The 

playback data was collected at all nine wetland plots for both the baseline (over 2010-2013) and 

re-measures (over 2015-2017). Overall, no significant changes in birds were detected in the 

10MBCs but some differences were detected in the playback monitoring. The wetlands surveyed 

on average had slightly more native birds in comparison to introduced species. 

 

2012 value 2017 value Change 

Natives: 2.2 

Endemics: 2.0 

Introduced: 3.9 

Natives: 2.8 

Endemics: 2.8 

Introduced: 3.7 

Natives: 0.6 

Endemics: 0.8 

Introduced: -0.2 

 

Change 2012-2017 

Similar to the forest and scrub avifauna indicator (F11) above, these are the first change data from 

the regional monitoring programme, and thus the results need to be taken cautiously with only two 

complete measures in this time series dataset. Overall, there was little change in the assemblages 

of bird species counted with very similar numbers of endemic (i.e. found only in New Zealand), 

native and introduced birds counted in the baseline (2012) compared to re-measures (2017) (no 

significant differences). There was a slight trend of more endemic bird species in the re-measures; 

however, as this was not significant this increase will need to be validated with future wetland bird 

monitoring. The playback counts showed a dominance of fernbird, but a decreased number of 

responses in comparison to the baseline (2010-2013) data to the re-measures (2015-2017) data 

for all three species. With only two full datasets to compare this decrease is difficult to interpret 

being there have been different observers, weather conditions, and other local variation that could 

affect these values. If one species specifically dropped in response then that would be stronger 
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evidence of a valid change; however, all three species dropped roughly the same proportions. It is 

important that these wetland playback counts are conducted again in the future to validate whether 

these results are a ‘real’ reflection of these species populations. 

  

How change will be monitored 2017+ 

The terrestrial biodiversity monitoring in the Heritage Area is a long-term programme which is 

planned to continue into the future, and thus as more time stamps of monitoring data become 

available we will be able to more thoroughly look at the trends identified in this report to see if 

these are indeed ‘real’ reflections of changes in bird populations. 

 

 

 

 
 

Figure 20: The average number of endemic (i.e. found only in New Zealand), native and introduced bird 

species counted in ten-minute bird counts conducted at wetland plots in the Heritage Area during February 

over 2011 and 2013 (baseline, n = 6), and 2015-2017 (re-measures, n = 9). Bars are standard errors. 
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Figure 21: Presence of three key wetland bird species assessed from playback bird counts conducted at 

wetland plots within the Heritage Area during February over 2010-2013 (baseline) and 2015-2017 (re-

measures) as part of the Auckland Council regional biodiversity monitoring programme. 

 
 
 

9.9 Duneland ecosystem (D) indicator results 

 

9.9.1 Introduction 

Dunelands are dynamic but fragile ecosystems that form a key element of New Zealand’s coastal 

environment/processes and provide critical buffering for inland habitat from heavy seas and wind. 

In the Heritage Area (Table 11), dunes support important breeding habitat for a range of 

threatened bird species, including northern New Zealand dotterel, variable oystercatcher, New 

Zealand pipit and little penguin. Dunes also provide habitat for threatened plant species such as 

shore spurge (Euphorbia glauca) and sand tussock (Poa billardierei). 

Nationwide, almost 90 per cent of all duneland systems have been lost to a combination of 

residential development, forestry and agriculture (Ministry for the Environment and Department of 

Conservation 2007). Many of our remaining dunes are threatened by weeds such as marram 

grass, lupin and kikuyu, together with mammalian predators and browsers. Approximately 2,577ha 

of dune vegetation remain in the Auckland region (15 per cent of the original extent), of which 

around 1,806 are protected (Auckland Regional Council 2010). 
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The high ecological values of dunelands, their desirability as a place to live and play (i.e. flat land 

on the coast), their vulnerability to damage from a range of human impacts, and their history of 

past clearance make dunelands of particular interest to the council and community. Moreover, 

under the proposed National Policy Statement on biodiversity, local authorities are required to 

regard any indigenous vegetation associated with sand dunes as significant. In recognition of these 

factors, dunelands have been assigned their own section and set of specific indicators in this 

report. 

The duneland indicators below are based on three main information sources: 

1. A duneland habitat map for the Heritage Area; 

 

2. Vegetation cover of duneland habitat. Aerial photographs were used to classify duneland 

habitat into one of the following vegetation cover classes: native dune vegetation (largely 

intact dunes dominated by native species); degraded dune vegetation (dune invaded by 

weeds and/or coastal development); grassland with scattered shrubs/trees (highly modified 

areas of dunes that are managed for amenity); grassland with residential dwellings (highly 

modified areas characterized by mown grass and houses); pine (dunes planted in radiata 

pine forest); 

 

3. Change in cover of vegetation, buildings and impermeable surfaces. 

 

Unfortunately, there were no new aerial photographs, LiDAR or impermeable surface information 

available for the 2012-2017 time period at the time that this report was compiled. Aerial photos and 

LiDAR data had been collected, but were still in the processing phase before being released to 

council. Auckland Council has also recently started work on an updated impermeable surface 

layer. All this information will be available for the next monitoring report. 

 

Table 11: Duneland habitat in Heritage Area. 

Name Approx. 

size 

Brief description 

Whatipu duneland 

and wetland 

complex 

735 ha Whatipu comprises an expansive and largely intact mosaic of 

dunes, brackish and freshwater wetlands that are contiguous 

with terrestrial forest and shrubland. 

Karekare Beach and 

duneland 

14 ha A moderate-sized area of largely intact dunes with scattered 

dwellings, bounded by steep coastal slopes and cliffs. 
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Name Approx. 

size 

Brief description 

Piha Beach and 

duneland (north and 

south)  

12.0 + 5.5 

ha 

Most of the dune habitat is highly modified by coastal 

development and weeds. The foredunes are the most intact 

part of the Piha duneland system and are characterized by 

abundant spinifex and smaller amounts of pingao. Dune 

planting and weeding is carried out by a local community 

group. 

Whites Beach 1.5 ha A small isolated beach north of Piha with an area of 

unmodified duneland (some of which is privately owned) 

buffered by steep coastal slopes. 

Anawhata  3.5 ha This isolated beach contains a largely unmodified dune 

system bisected by a major watercourse. It is semi-

contiguous with dunes at Parera Bay to the north. 

Parera Bay 1.5 ha Lies just to the north of Anawhata and contains a small area 

of unmodified dunes bounded by steep coastal slopes. 

Wahirua Bay 1.5 ha A very small, isolated beach south of Wigmore Bay that 

contains a small, unmodified area of duneland bounded by 

steep coastal slopes and cliffs. 

Wigmore Bay 2.5 ha An isolated beach south of Te Henga that contains a small, 

unmodified area of duneland bounded by steep coastal 

slopes and cliffs. 

O’Neill Bay 5 ha A small, but largely intact, indigenous dune system. 

TOTAL 922 ha  

 

 

9.9.2 Indicator D2: Loss or gain of duneland habitat (area and per cent) 

Summary and change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period.  
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How change will be monitored 2017+ 

This indicator will continue to be monitored in future as resources allow. This monitoring approach 

relies on the regular acquisition of high-resolution aerial photography or satellite imagery for the 

Waitākere Ranges, which is outside the budget of funds allocated to reporting for the Act in the 

Auckland Council Long-term Plan. 

 

9.9.3 Indicator D3: Proportion of duneland area with a landcover of indigenous 

ecosystems 

Summary and change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period.  

 

How change will be monitored 2017+ 

This indicator will continue to be monitored in future as resources allow. This monitoring approach 

relies on the regular acquisition of high-resolution aerial photography or satellite imagery for the 

Waitākere Ranges, which is outside the budget of funds allocated to reporting for the Act in the 

Auckland Council Long-term Plan. 

 

9.9.4 Indicator D4: Proportion of duneland area with ’non-natural’ landcover 

Summary and change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period.  

 

How change will be monitored 2017+ 

This indicator will continue to be monitored in future as resources allow. This monitoring approach 

relies on the regular acquisition of high-resolution aerial photography or satellite imagery for the 

Waitākere Ranges, which is outside the budget of funds allocated to reporting for the Act in the 

Auckland Council Long-term Plan. 

 

9.9.5 Indicator D5: Building and impervious cover on duneland area (area and per 

cent) 
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Summary and change 2012-2017 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period.  

 

How change will be monitored 2017+ 

This indicator will continue to be monitored in future as resources allow. This monitoring approach 

relies on the regular acquisition of high-resolution aerial photography or satellite imagery for the 

Waitākere Ranges, which is outside the budget of funds allocated to reporting for the Act in the 

Auckland Council Long-term Plan. 

 

9.9.6 Indicator D6: Proportion of indigenous duneland habitat under active 

conservation management 

Summary 

Dunelands are dynamic but fragile ecosystems and are subjected to a range of different stresses 

that can affect their natural values. Nationwide, approximately 90 per cent of all duneland systems 

have been lost to a combination of residential development, forestry and agriculture (Ministry for 

the Environment and Department of Conservation 2007). Unfortunately, many of the remaining 

dunes systems within the Heritage Area are vulnerable to threats such as weed infestations, 

damage from mammalian predators and browsers, and physical damage through recreational use 

(foot and vehicle traffic). Active management of dunelands is likely to significantly lower the risks 

and damage from environmental pressures. For example, signage and watchful locals can provide 

significant protection against damage from recreational users, and active weeding and replanting 

with appropriate native species reduces the impact of exotic weeds. 

This indicator assesses the response of the council and local community to pressures on the dune 

system by looking at what percentage of dunelands are actively managed, and what level of 

resources are being put into management. This indicator requires the collation of information from 

a wide variety of sources, many of which are not immediately accessible. For this reason the 

dataset for this indicator is incomplete and is not presented in this report. 

Auckland Council is presently investigating a regional duneland monitoring programme as well as 

identifying management actions our operations staff can work on for conserving and restoring 

dunes in Auckland. We anticipate these programmes will feed into the next report in five years. 

 

Change 2012-2017 

Not applicable. 
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How change will be monitored 2017+ 

This indicator will be amended in the future so as to include much better defined measures of what 

‘active management’ is, based on what and how much the restoration and conservation activities 

the council, community groups, private landowners and/or DOC carry out on each site. This means 

the indicator will be responsive to both the coverage of active management and the success of the 

actions. 

 

 

9.10 Freshwater indicator results (FW) 

 

9.10.1 Introduction 

The Waitākere Ranges receives plentiful supplies of rainfall throughout the year, sustaining a wide 

variety of freshwater environments including rivers, lakes and wetlands. These freshwater 

environments are important habitats for a variety of plants, insects, invertebrates, fish and 

amphibians. Freshwater is a vital resource to all forms of life, including people for social, cultural 

and economic reasons. Due to this, it is important to monitor the quality and quantity of freshwater, 

and hence Auckland Council operates a regional freshwater monitoring network which includes 

lakes, rivers and streams throughout the Heritage Area (Figure 6). The network contains a variety 

of sites which are monitored for ecological quality, native fish, and water quality, and hence a 

variety of freshwater indicators are presented below.  

Freshwater indicators specifically pertaining to water supply reservoirs are presented in a separate 

section below (9.11). 

 

9.10.2 Indicator FW1: Ecological quality (rivers): Macroinvertebrate Community 

Index (MCI) 

Summary 

The macroinvertebrate communities of streams are frequently sampled to provide an assessment 

of the ecological condition of the stream because they are ubiquitous, relatively easy to sample 

and identify, and are sensitive to a wide range of disturbances. The complex taxonomic information 

and biological data resulting from macroinvertebrate surveys are often of importance to non-

scientist audiences, thus such data are condensed into a biological index to aid interpretation. In 

New Zealand the Macroinvertebrate Community Index (MCI) was developed for this purpose (Stark 

and Maxted 2007). Each of the commonly encountered taxa is assigned a ‘score’ between one and 

10 based on their tolerance to a range of environmental stressors. Taxa sensitive to environmental 

stress are assigned scores at the upper end of this range, whereas taxa tolerant of stress are 
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assigned scores at the lower end. The scores of all the taxa recorded at a site are summarised into 

an overall MCI score for that site. The MCI score can then be used to assign a site to a quality 

class. 

There are five macroinvertebrate sites in the following streams/rivers within the Heritage Area that 

are monitored on a regular basis: Cascades Stream, Opanuku Stream, Waitākere River, 

Marawhara Stream, and Wekatahi Stream (Figure 6). The MCI scores and quality classes for these 

five sites are summarised below (Figure 22).  

The data record for 51 of the sites monitored for MCI in the Auckland Region has now reached the 

ten-year mark, allowing for trend analysis to be conducted; all five of the sites in the Heritage Area 

were part of this group. The analysis details can be found in Neale et al. (2017). Of these five sites, 

Wekatahi Stream was found to have a significant decreasing trend in MCI, with no detectable 

changes in the other streams; however, it is important to note that the slope of this trend was low, 

indicating that this change may not be of ecological significance. It is also worth noting that the MCI 

score for Wekatahi in 2016 was 125, within the ‘Excellent’ category for MCI.  

 

Sites 2008 value 2012 value 2016 value Change 

Cascades 105.4 (Good) 115.9 (Good) 100.7 (Good) None detected 

Opanuku 84.0 (Fair) 83.6 (Fair) 83.1 (Fair) None detected 

Waitākere 101.8 (Good) 114.7 (Good) 100 (Good) None detected 

Marawhara 121.0 (Excellent) 125.6 (Excellent) 132.9 (Excellent) None detected 

Wekatahi 126.8 (Excellent) 128.9 (Excellent) 125 (Excellent) Slight decrease but unlikely 

to be ecologically significant 
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Figure 22: Macroinvertebrate Community Index (MCI) ecological quality data from river sites in the Heritage 

Area. 

 

Change 2012-2017 

Over this time period streams have been fairly constant, with ‘Excellent’ scores being maintained 

for Marawhara and Wekatahi streams. Cascade Stream and Waitākere River have continued to dip 

in and out of the ‘Fair’ quality class, with Opanuku stream remaining towards the lower end of the 

‘Fair’ class. The recent River Ecology State and Trends report (Neale et al. 2017) has indicated 

that Wekatahi Stream has seen a statistically significant decline in MCI score, over the time period 

2003 to 2013, but the minor nature of this change is such that it is likely not ecologically significant. 

The other four sites have not shown a significant trend.  

 

How change will be monitored 2017+ 

This indicator will be retained, and the MCI measurements on which it is based will continue to be 

collecting for these sites within the Heritage Area. 
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9.10.3 Indicator FW2: Native fish monitoring: Index of biotic integrity (IBI) 

Summary 

Fish monitoring has been carried out at all five of the river/stream sites where macroinvertebrates 

are sampled in the Heritage Area (Indicator FW1) to assess the health of native fish communities. 

Sites were sampled once since the Act’s inception (2008) in 2009 and it was hoped that these data 

could act as a baseline for a future survey before the Acts next monitoring report in 2018. As of 

2017 this has not occurred, and the results displayed below from 2009 act as a state measure 

only. The results (Table 12) are reported using the Index of biotic integrity (IBI) which was originally 

developed in the USA, and subsequently adapted for New Zealand conditions, by Joy and Death 

(2004). The IBI tool generates scores similar to the MCI described in the previous section, which 

are then assigned to narrative classes. 

 

Table 12: Native fish monitoring in the Heritage Area. 

 

As the fish monitoring has only taken place in 2009 and thus precludes any change analyses since 

the Act’s inception in 2008, these data act as baseline information which will be reassessed in 

future monitoring work. 

Species specific surveys have been done in more recent years. While these data cannot inform on the 

current IBI scores, these surveys have provided an insight into the presence of rare fish species within the 

Site name Year 

sampled 

Fish species found IBI 

score 

IBI class 

Waitākere 

River 

2009 Longfin eel, Crans bully, common 

bully, perch 

32 Fair 

Cascades 

Stream 

2009 Longfin eel, koaro, Crans bully, 

redfin bully 

48  Very good 

Opanuku 

Stream 

2009 Longfin eel, torrentfish, banded 

kōkopu, inanga, common bully, 

redfin bully 

52 Excellent 

Marawhara 

Stream 

2009 Banded kōkopu, redfin bully 46  Very good 

Wekatahi 

Stream 

2009 Longfin eel, koaro, banded kōkopu, 

redfin bully 

52 Excellent 
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Heritage Area. For example, these surveys have indicated that three of the four known populations of 

shortjawed kōkopu (Galaxias postvectis) can be found within this area. Note that these surveys were 

targeted to particular species and were not exhaustive. These data are presented in  

Table 13 below. 

 

Table 13: Rare fish populations in the Heritage area 

Fish Species Location of population Survey Date 

Shortjawed kōkopu (Galaxias postvectis) 

Marawhara Stream 2016 

Glen Esk/Piha Stream 2017 

Karamatura Stream 2016 

Giant kōkopu (Galaxias argenteus) Piha Stream 2017 

 

Change 2012-2017 

No data available over this time period; however, fish monitoring occurred in 2009 and the results 

show that all four streams sampled were in ‘Very good’ to ‘Excellent’ condition with only the 

Waitākere River having a lower score placing it in the ‘Fair’ class.  

 

How change will be monitored 2017+ 

To date, fish surveys of these streams have not taken place since the 2009 sampling; however, as 

of 2017 work has begun on a National Fish State of Environment network, driven by Ministry for 

the Environment. This network may provide a greater assurance of ongoing fish monitoring in the 

Heritage Area. In addition to the above native fish monitoring, lamprey (Geotria australis) is 

monitored at a number of sites within the Heritage Area (Waitākere River, Marawhara Stream, 

Glen Esk Stream, Karekare Stream, and Karamatura Stream) using in-stream passive pheromone 

samplers. The sample analysis revealed that only the Glen Esk site tested positive for the 

presence of lamprey, and even then only in very low concentrations, and hence it is likely that 

there is only a small population of lamprey within this stream. Future surveys will be able to confirm 

this. 

 

9.10.4 Indicator FW3: Water quality (rivers) 

Summary 

The freshwater water quality monitoring programme in Auckland initially began with the monitoring 

of six sites in 1977. The programme in its current form began with 16 sites in 1986. The basics of 
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the programme have remained essentially unchanged since, although sites have subsequently 

been added (currently 35) and formal quality control measures were introduced in 1992. The 

programme generates monthly data for a range of water quality parameters. There are two water 

quality monitoring sites within the Heritage Area (Cascades Stream and Opanuku Stream;  

Figure 6) and both of the sites were included in the most recent status and trends analysis carried 

out on the 2005-2014 data record (Buckthought and Neale 2016). 

Since 2007, the water quality data has been summarised into a Water Quality Index (WQI) to 

facilitate the communication of the complex water quality data. The physical and chemical water 

quality data is used to produce a WQI that scores each site on a scale of 0 to 100 (the higher the 

index, the better the water quality). This index compares the stream water quality data to three high 

quality references sites, which are perceived to be in a naturalised state (one of the three, 

Cascades Stream, is in the Heritage Area). The data for the two Waitākere Ranges Regional Park 

sites are presented below (Figure 23). 

 

 

 

Sites 

2008 

value 

2012   

value 

2016 

value Change 

Cascades 
83.4 

(Good) 

100.0 

(Excellent) 

74.9 

(Good) 

Significant increasing trend in water quality 

(decreasing trend in nutrient levels 2005-2014) 

Opanuku 
100.0 

(Excellent) 

100.0 

(Excellent) 

83.4 

(Good) 

Significant increasing trend in water quality 

(decreasing trend in nutrient levels 2005-2014) 
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Figure 23: Water Quality Index data from river sites in the Heritage Area. 

 

Change 2012-2017 

Although changes over a short period of time cannot be accurately assessed, it would appear that 

the water quality for Opanuku and Cascades streams may be in decline; however, both streams 

are noted to have remained within the ‘Good’ to ‘Excellent’ classes within this time frame. Trend 

analysis from the 2016 Streams State and Trend report (Buckthought and Neale 2016) indicates 

that nutrient levels in both these streams are improving, which indicates an increase in water 

quality. It is worth noting that these trends are based on the data from each site, where as the 

water quality index reported here is calculated by comparing all sites to a presumed ‘natural state’ 

stream. 

 

How change will be monitored 2017+ 

This indicator will be retained, and the water quality measurements on which it is based will 

continue to be collecting for these sites within the Heritage Area. 

 

9.10.5 Indicator FW4: Ecological quality (lakes): Rotifer Index 

Summary 

Rotifers are natural components of lake zooplankton communities and useful indicators of 

ecological quality due to their high abundance, diversity, and sensitivity to environmental impacts. 
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The output data from rotifer sampling is rather complex, and hence for ease of communication and 

interpretation it is summarised into a Rotifer Index where the lower the score equates to better the 

lake quality. The rotifer community of Lake Wainamu in the Heritage Area (Figure 6) is sampled 

several times each year. The table in Figure 24 gives the average rotifer index value for each year, 

whereas the graph gives the index based on each sampling event (Figure 24). 

 

 

 

Figure 24: Ecological Quality Rotifer Index data from Lake Wainamu in the Heritage Area. 

 

Change 2012-2017 

This time period is too short to reliably detect changes in ecological quality using the Rotifer Index. 

As well, a pause in the Lake water quality programme resulted in a data gap between August 2013 

and November 2014. Despite this, the general trend appears to remain within the Mesotrophic 

range; however, the Rotifer Index can be seen to climb near to the Eutrophic range, indicating a 

decline in water quality. Further monitoring will continue in order to validate this pattern. 

 

 

2008 value 2012 value 2015 value Change 

~3.7 

(Mesotrophic) 

~3.6 

(Mesotrophic) 

~3.9 

(Mesotrophic) 

No change is inferred for the rotifer index 

of Lake Wainamu, with the lake remaining 

in a Mesotrophic state 

Hypertrophic (Very Very Poor) 

 

Supertrophic (Very Poor) 

 

Eutrophic (Poor) 

 

Mesotrophic (Good) 

 

Oligotrophic (Excellent) 
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How change will be monitored 2017+ 

This indicator will be retained, and the ecological quality measurements on which it is based will 

continue to be collecting for Lake Wainamu. 

 

9.10.6 Indicator FW5: Ecological quality (lakes): Macrophytes (LakeSPI) 

Summary 

Pristine lakes in Auckland are home to a variety of native macrophytes, which are submerged plant 

species. The area and coverage of these plants depends upon the water clarity and/or the 

maximum depth of the lake. Many of Auckland’s lakes have been degraded by invasive species 

and reduced water clarity, and hence the quality and extent of macrophytes have been reduced. 

Macrophytes are valuable indicators of lake ecological quality due to their size, ease of 

identification and perennial nature. Twenty-nine lakes throughout the Auckland region, including 

Wainamu and Kawaupaku in the Heritage Area (Figure 6), are monitored for ecological quality 

using macrophytes. A number of key features of the macrophyte community structure and 

composition are measured and used to generate a LakeSPI (Submerged Plant Indicators) index 

where the higher the score, the better the ecological quality of the lake (Figure 25). 

 

Sites 2007 value 2012 value 2017 value Change 

Lake 

Kawaupaku 

10 per cent 

(Poor) 

10 per cent 

(Poor) 

8 per cent 

(Poor) 

There must be at least five data points 

(potentially more) to interpret any changes. 

Lake 

Wainamu 

17 per cent 

(Poor) 

0 per cent 

(Non-

vegetated) 

(Not 

measured) 

There must be at least five data points 

(potentially more) to interpret any changes. 

Lake Wainamu has had grass carp present 

since 2012 which likely explains its non-

vegetated state. 
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Figure 25: Ecological Quality LakeSPI (macrophyte) Index data from Lake Wainamu and Lake Kawaupaku in 

the Heritage Area. 

 

Change 2012-2017 

This time period is too short to reliably detect changes in ecological quality using the Macrophyte 

LakeSPI Index; however, data collected by the 2017 LakeSPI survey indicates that Lake 

Kawaupaku is still in decline. Lake Wainamu was not part of the 2017 survey, but as the grass carp 

are still present the lake is likely still non-vegetated.  

 

How change will be monitored 2017+ 

This indicator will be retained, and the ecological quality measurements on which it is based will 

continue to be collecting for these sites within the Heritage Area. 
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9.11 Water supply (S) indicator results 

 

9.11.1 Introduction 

Water is a vital resource for humans used for domestic consumption, agricultural production, 

commercial and industrial needs. Within the Heritage Area there are five major water supply 

reservoirs operated by Watercare Service Ltd (Watercare): Waitākere, Upper and Lower Huia 

(Huia), Upper and Lower Nihotupu (Figure 6). As part of the resource consent conditions for the 

operation of these freshwater reservoirs Watercare undertake freshwater monitoring at locations in 

the rivers and streams which reflect the reservoir water supply quality.  

At the time of this report no data was available from Watercare to report on for the two indicators 

below. 

 

9.11.2 Indicator S1: Ecological quality (water supply) – Macroinvertebrates  

Summary 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period. 

 

9.11.3 Indicator S2: Water quality (water supply) 

Summary 

We are unable to determine change between 2012-2017 due to insufficient data available for this 

time period. 
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10.0 Appendix 3: Threatened species in the Heritage Area 

Table 14: ‘Threatened’ and ‘at risk’ bird species known in the Heritage Area and an indication of any direct 

species management by Auckland Council known to occur from 2012 to 2017. Current threat rankings are 

taken from Robertson et al. 2017). 

Scientific name Common name Threat status Actively managed 

2012-2017 

Anas superciliosa Grey duck 

Threatened-Nationally 

Critical  

Anarhynchus frontalis Wrybill 

Threatened-Nationally 

Vulnerable  

Anas chlorotis Brown Teal At Risk-Recovering  

Anthus novaeseelandiae 

novaeseelandiae New Zealand pipit At Risk-Declining   

Botaurus poiciloptilus Bittern 

Threatened-Nationally 

Critical   

Bowdleria punctata 

vealeae Fernbird At Risk-Declining  

Callaeas wilsoni Kōkako At Risk-Recovering  

Charadrius bicinctus 

bicinctus Banded dotterel 

Threatened-Nationally 

Vulnerable  

Charadrius obscurus 

aquilonius 

New Zealand 

dotterel – Northern At Risk-Recovering  

Egretta sacra sacra Reef heron 

Threatened-Nationally 

Endangered  

Eudynamys taitensis Long-tailed cuckoo 

At Risk-Naturally 

Uncommon   

Eudyptula minor iredalei Little penguin At Risk-Declining  

Gallirallus philippensis 

assimilis Banded rail At Risk-Declining  

Hydroprogne caspia Caspian tern 

Threatened-Nationally 

Vulnerable  

Haematopus unicolor 

Variable 

oystercatcher At Risk-Recovering  

Larus bulleri Black-billed gull 

Threatened-Nationally 

Critical  

Larus novaehollandiae 

scopulinus Red-billed gull At Risk-Declining  

Mohoua albicilla Whitehead At Risk-Declining  

Nestor meridionalis 

septentrionalis Kaka At Risk-Recovering  
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Scientific name Common name Threat status Actively managed 

2012-2017 

Petroica longipes North Island Robin At Risk-Declining   

Phalacrocorax carbo 

novaehollandiae Black shag 

At Risk-Naturally 

Uncommon  

Phalacrocorax 

sulcirostris Little black shag 

At Risk-Naturally 

Uncommon  

Phalacrocorax varius 

varius Pied shag At Risk-Recovering  

Poliocephalus rufopectus Dabchick At Risk-Recovering  

Porzana pusilla affinis Marsh crake At Risk-Declining  

Porzana tabuensis 

tabuensis Spotless Crake At Risk-Declining 

 

Puffinus carneipes 

Flesh-footed 

shearwater 

Threatened-Nationally 

Vulnerable  

Puffinus griseus Sooty shearwater At Risk-Declining   

Sterna striata striata White-fronted tern At Risk-Declining  

 

 

Table 15: ‘Threatened’ bat species known in the Heritage Area and an indication of any direct species 

management by Auckland Council known to occur from 2012 to 2017. Current threat rankings are taken from 

O’Donnell et al. (2013). 

Scientific name Common 

name 

Type of 

organism 

Threat status Actively managed 

2012-2017 

Chalinolobus 

tuberculatus  

Long-tailed 

bat  

 

Bat Threatened-Nationally 

Vulnerable 

 

 

 

Table 16: ‘Threatened’ and ‘at risk’ reptile and frog species known in the Heritage Area and an indication of 

any direct species management by Auckland Council known to occur from 2012 to 2017. Current threat 

rankings are taken from Hitchmough et al. (2015) for reptiles and Newman et al. (2013) for frogs. 

Scientific name Common name Type of organism Threat 

status 

Actively managed 

2012-2017 

Dactylocnemis 

pacificus Pacific gecko 

Herpetofauna At Risk-

Relict 

 

Leiopelma aff. 

hochstetteri 

"Waitākere" 

Hochstetter’s 

frog (Waitākere 

group) 

Herpetofauna 

At Risk-

Relict 

 

Mokopirirakau 

granulatus Forest gecko 

Herpetofauna At Risk-

Declining 
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Scientific name Common name Type of organism Threat 

status 

Actively managed 

2012-2017 

Naultinus elegans Elegant gecko 

Herpetofauna At Risk-

Declining 

 

Oligosoma aff. 

smithi "Three 

Kings, Te Paki, 

Western Northland" 

Tatahi skink Herpetofauna Declining-

Regionally 

Endangered 

 

Oligosoma ornatum Ornate skink 

Herpetofauna At Risk-

Declining 

 

 

 

Table 17: Threatened freshwater fish species known in the Heritage Area and an indication of any direct 

species management by Auckland Council known to occur from 2012 to 2017. Current threat rankings are 

taken from Goodman et al. (2014). 

Scientific name Common 

name 

Type of 

organism 

Threat status Actively managed 

2012-2017 

Anguilla 

dieffenbachii Longfin eel 

Freshwater 

Fish At Risk-Declining 

 

Cheimarrichthys 

fosteri Torrentfish 

Freshwater 

Fish At Risk-Declining 

 

Galaxias 

argenteus Giant kōkopu 

Freshwater 

Fish At Risk-Declining 

 

Galaxias 

brevipinnis Koaro 

Freshwater 

Fish At Risk-Declining 

 

Galaxias 

maculatus Inanga 

Freshwater 

Fish At Risk-Declining  

Galaxias 

postvectis 

Shortjaw 

kōkopu 

Freshwater 

Fish 

Threatened-Nationally 

Vulnerable 

 

Geotria australis Lamprey 

Freshwater 

Fish 

Threatened-Nationally 

Vulnerable 

 

Gobiomorphus 

huttoni Redfin bully 

Freshwater 

Fish At Risk-Declining 
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Table 18: ‘Threatened’ and ‘at risk’ invertebrate species known in the Heritage Area and an indication of any 

direct species management by Auckland Council known to occur from 2012 to 2017. Current threat rankings 

are taken from Hitchmough (2013). 

Scientific name Common 

name 

Type of 

organism 

Threat status Actively managed 

2012-2017* 

Paranephrops 

planifrons 

koura Aquatic 

crustacean 

At Risk-Declining  

Peripatus Velvet worm Onychophora At Risk-Declining  

Paraphanta busbyii Kauri snail Snail At Risk-Naturally 

Uncommon 

 

*At present no specific invertebrate management actions have been set by Auckland Council; however, 

invertebrates are indirectly being managed through the various pest management programmes that exist 

within the Heritage area. 

 

 

Table 19: ‘Threatened’ and ‘at risk’ plant species known in the Heritage Area and an indication of any direct 

species management by Auckland Council known to occur from 2012 to 2017. National threat rankings are 

taken from de Lange et al. (2013) and regional threat rankings are taken from Stanley et al. (2005).  

Scientific name Threat status –
National 

Threat status – 
Regional 

Actively 
managed 

2012-2017 

Abrodictyum strictum Not Threatened Range Restricted  

Adelopetalum tuberculatum Naturally Uncommon Sparse  

Anthosachne kingiana 
subsp. multiflora 

Data Deficient Gradual Decline  

Ascarina lucida var. lucida Not Threatened Regionally Critical  

Asplenium appendiculatum 
subsp. maritimum 

Not Threatened Regionally Critical  

Asplenium hookerianum var. 
hookerianum 

Not Threatened Sparse  

Astelia grandis Not Threatened Regionally Critical  

Azolla filiculoides Not Threatened Regionally Endangered  

Blechnum blechnoides Not Threatened Sparse  

Blechnum colensoi Not Threatened Regionally Critical  

Blechnum nigrum Not Threatened Range Restricted  

Blechnum procerum Not Threatened Range Restricted  

Blechnum triangularifolium Not Threatened Sparse  

Blechnum vulcanicum Not Threatened Regionally Critical  

Botrychium australe Naturally Uncommon Regionally Critical  

Brachyglottis kirkii var. 
angustior 

Nationally Vulnerable Not listed  

Brachyglottis kirkii var. kirkii Declining Serious Decline  

Bulbophyllum tuberculatum Naturally Uncommon Sparse  

Caladenia atradenia Naturally Uncommon Sparse  

Carex litorosa Declining Regionally Critical 
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Carmichaelia williamsii Relict Regionally Critical  

Celmisia major var. major Naturally Uncommon Gradual Decline  

Centipeda aotearoana Naturally Uncommon Data Deficient  

Centipeda minima subsp. 
minima 

Nationally 
Endangered 

Regionally Critical  

Chionochloa conspicua 
subsp. cunninghamii 

Not Threatened Regionally Critical  

Coprosma acerosa Declining Serious Decline 

Coprosma pedicellata Not Threatened Range Restricted  

Coprosma propinqua var. 
propinqua 

Not Threatened Regionally Vulnerable  

Coprosma tenuicaulis Not Threatened Data Deficient  

Corokia cotoneaster Not Threatened Sparse  

Corunastylis nuda Naturally Uncommon Not listed  

Corunastylis pumila Naturally Uncommon Gradual Decline  

Corybas rotundifolius Naturally Uncommon Regionally Critical  

Dactylanthus taylorii Nationally Vulnerable Regionally Critical  

Danhatchia australis Naturally Uncommon Sparse  

Daucus glochidiatus Nationally Vulnerable Regionally Critical 

Dichelachne inaequiglumis Naturally Uncommon Data Deficient  

Dicksonia fibrosa Not Threatened Sparse  

Doodia mollis Naturally Uncommon Sparse  

Doodia squarrosa Naturally Uncommon Sparse  

Drosera hookeri Coloniser Sparse  

Earina aestivalis Not Threatened Sparse  

Einadia allanii Naturally Uncommon Not listed  

Elaeocarpus hookerianus Not Threatened Regionally Critical  

Eleocharis neozelandica Declining Regionally Critical 

Epilobium chionanthum Not Threatened Data Deficient  

Epilobium hirtigerum Nationally Critical Regionally Critical  

Epilobium nerteroides Not Threatened Serious Decline  

Epilobium pedunculare Not Threatened Regionally Endangered  

Epilobium pubens Not Threatened Sparse  

Euchiton delicatus Not Threatened Data Deficient  

Euphorbia glauca Declining Regionally Critical  

Ficinia spiralis Declining Serious Decline 

Galium propinquum Not Threatened Data Deficient  

Gastrodia minor Not Threatened Range Restricted  

Geranium potentilloides Not Threatened Sparse  

Geranium retrorsum Nationally Vulnerable Gradual Decline  

Geranium solanderi Declining Gradual Decline  

Glossostigma elatinoides Not Threatened Sparse  

Grammitis billardierei Not Threatened Range Restricted  

Gratiola sexdentata Not Threatened Regionally Critical  

Gunnera dentata Not Threatened Range Restricted  

Gunnera monoica Not Threatened Data Deficient  

Halocarpus kirkii Naturally Uncommon Range Restricted  
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Hebe bishopiana Nationally Vulnerable Regionally Vulnerable 

Hebe obtusata Naturally Uncommon Range Restricted  

Hebe pubescens subsp. 
pubescens 

Not Threatened Regionally Critical  

Hibiscus richardsonii Nationally Critical Not listed  

Hydrocotyle pterocarpa Not Threatened Data Deficient  

Hymenophyllum armstrongii Not Threatened Range Restricted  

Hymenophyllum lyallii Not Threatened Range Restricted  

Hypolepis dicksonioides Naturally Uncommon Sparse  

Hypolepis lactea Not Threatened Sparse  

Ileostylus micranthus Not Threatened Regionally Critical  

Ipomoea cairica Not Threatened Range Restricted  

Ipomoea pes-caprae subsp. 
Brasiliensis 

Naturally Uncommon Not listed  

Isolepis distigmatosa Not Threatened Data Deficient  

Juncus holoschoenus var. 
holoschoenus 

Nationally Critical Not listed  

Juncus pauciflorus Nationally Vulnerable Regionally Endangered  

Korthalsella salicornioides Naturally Uncommon Sparse  

Lagenifera stipitata Not Threatened Sparse  

Lepidium oleraceum Nationally 
Endangered 

Regionally Endangered  

Lepidothamnus intermedius Not Threatened Range Restricted  

Leptinella rotundata Nationally Vulnerable Regionally Extinct 

Leptinella squalida subsp. 
squalida 

Not Threatened Regionally Endangered  

Leptinella tenella Declining Sparse  

Leptolepia novae-zelandiae Not Threatened Data Deficient  

Leptostigma setulosa Not Threatened Regionally Endangered  

Libertia micrantha Not Threatened Range Restricted  

Libocedrus plumosa Naturally Uncommon Sparse  

Lindsaea viridis Naturally Uncommon Regionally Critical  

Linum monogynum var. 
monogynum 

Not Threatened Sparse 

Lophomyrtus obcordata Not Threatened Regionally Endangered  

Luzula banksiana var. 
banksiana 

Not Threatened Regionally Critical  

Luzula picta var. picta Not Threatened Regionally Endangered  

Manoao colensoi Not Threatened Regionally Critical  

Melicytus lanceolatus Not Threatened Range Restricted  

Mentha cunninghamii Declining Range Restricted  

Metrosideros carminea Not Threatened Sparse  

Microlaena polynoda Not Threatened Sparse  

Molloybas cryptanthus Naturally Uncommon Data Deficient  

Myoporum laetum Not Threatened Gradual Decline  

Myosotis pansa subsp. 
pansa 

Nationally 
Endangered 

Regionally Endangered 

Myriophyllum robustum Declining Regionally Critical  

Myriophyllum votschii Not Threatened Range Restricted  
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Myrsine divaricata Not Threatened Regionally Endangered  

Nematoceras rivulare Data deficient Not listed  

Nestegis cunninghamii Not Threatened Regionally Critical  

Nestegis montana Not Threatened Sparse  

Olearia albida Not Threatened Sparse  

Olearia angulata Naturally Uncommon Data Deficient  

Ophioglossum coriaceum Not Threatened Sparse  

Ophioglossum petiolatum Nationally Critical Regionally Critical 

Paspalum orbiculare Declining Serious Decline  

Pelargonium inodorum Not Threatened Sparse  

Pellaea falcata Declining Regionally Critical  

Pennantia corymbosa Not Threatened Sparse  

Peraxilla tetrapetala Declining Range Restricted  

Petalochilus bartlettii Naturally Uncommon Data Deficient  

Picris burbidgeae Nationally 
Endangered 

Serious Decline  

Pimelea longifolia Declining Regionally Endangered  

Pimelea tomentosa Nationally Vulnerable Regionally Endangered  

Pittosporum ellipticum Naturally Uncommon Sparse  

Pittosporum kirkii Declining Regionally Vulnerable  

Planchonella costata Relict Gradual Decline  

Plantago raoulii Not Threatened Regionally Critical  

Plumatichilos tasmanicum Nationally Vulnerable Regionally Critical  

Poa billardierei Declining Regionally Critical  

Pomaderris apetala subsp. 
maritima 

Nationally Critical Not listed  

Potamogeton ochreatus Not Threatened Sparse  

Pseudopanax ferox Naturally Uncommon Regionally Endangered  

Pseudowintera colorata Not Threatened Sparse  

Pteris comans Not Threatened Sparse  

Pterostylis cardiostigma Not Threatened Data Deficient  

Pterostylis tasmanica Nationally Vulnerable Regionally Critical  

Ptisana salicina Declining Gradual Decline  

Ranunculus acaulis Not Threatened Regionally Endangered  

Ranunculus macropus Data Deficient Regionally Critical  

Ranunculus urvilleanus Not Threatened Serious Decline  

Raukaua anomalus Not Threatened Range Restricted  

Raukaua edgerleyi Not Threatened Regionally Vulnerable  

Rubus squarrosus Not Threatened Data Deficient  

Ruppia polycarpa Not Threatened Data Deficient  

Rytidosperma clavatum Not Threatened Data Deficient  

Scandia rosifolia Declining Serious Decline 

Schizaea dichotoma Naturally Uncommon Sparse  

Schoenus concinnus Not Threatened Regionally Critical  

Schoenus nitens Not Threatened Regionally Critical  

Scleranthus biflorus Not Threatened Regionally Endangered  

Senecio quadridentatus Not Threatened Sparse  
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Senecio rufiglandulosus Not Threatened Regionally Critical  

Senecio scaberulus Nationally Critical Regionally Critical  

Sicyos australis Coloniser Data Deficient  

Solanum aviculare var. 
aviculare 

Declining Range Restricted  

Sonchus kirkii Declining Regionally Critical 

Sophora fulvida Naturally Uncommon Range Restricted  

Sophora microphylla Not Threatened Sparse  

Sparganium subglobosum Not Threatened Regionally Endangered  

Sticherus flabellatus var. 
flabellatus 

Not Threatened Range Restricted  

Streblus banksii Relict Regionally Critical  

Syzygium maire Not Threatened Gradual Decline  

Tetragonia tetragonoides Naturally Uncommon Regionally Critical  

Thelymitra aemula Not Threatened Sparse  

Thelymitra carnea Not Threatened Sparse  

Thelymitra formosa Naturally Uncommon Regionally Critical  

Thelymitra pulchella Not Threatened Data Deficient  

Thelymitra tholiformis Not Threatened Sparse  

Thelypteris confluens Naturally Uncommon Coloniser  

Tmesipteris sigmatifolia Not Threatened Sparse  

Trisetum antarcticum Declining Not listed  

Trisetum arduanum Not Threatened Gradual Decline  

Tupeia antarctica Declining Regionally Critical  

Uncinia laxiflora Not Threatened Range Restricted  

Utricularia australis Nationally Critical Regionally Critical  

Wahlenbergia littoricola 
subsp. Vernicosa 

Not Threatened Sparse  

Zoysia minima Not Threatened Gradual Decline  

 

 




