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1. INTRODUCTION 

1.1 My name is Nicholas John Head. I am currently employed by the 

Department of Conservation ("DOC") as the plant ecologist for DOC's 

Southern Service Centre where I have worked for the past 18 years. 

Previously I was employed by the Crown Research Institute Landcare 

Research New Zealand Ltd as a botanist for the Rabbit and Land 

Management Programme and Semi-Arid Lands Programme, based at 

Alexandra. I have a Master of Science (Hons) degree in plant ecology from 

Lincoln University and a BSc with a double major in plant ecology and 

physical geography from the University of Canterbury.   

1.2 I have ecological and botanical responsibilities for DOC’s Southern Service 

Centre, with a particular focus on threatened plants and ecosystems, and 

those of ecological significance. Regarding the latter, I was part of the 

Environment Canterbury ecologists’ working party to develop ecological 

criteria for the Canterbury Regional Policy Statement ("RPS"). I was also 

responsible for the preparation of DOC’s best practice guidelines for 

assessing ecological values, which I am a co-author of (Davis et al 2015). I 

have presented evidence on ecological matters in numerous hearings at the 

district and regional level, including in the Environment Court. More 

specifically, I presented evidence on ecological matters at the Banks 

Peninsula District Plan hearing in 2004, participated in mediation as part of 

the Environment Court process in the following year, and have been part of 

Christchurch City Council’s ("Council") various ecological working groups 

on related matters since 2005. 

1.3 From a practical perspective, I have extensive field experience assessing, 

recording and reporting on botanical matters throughout New Zealand, with 

a particular focus on eastern South Island. I have also undertaken many 

botanical assessments ranging in size from greater than 20,000 hectares to 

less than one hectare, including being involved in three Protected Natural 

Area Programme ("PNAP") surveys in Canterbury that use a standard 

scientific approach to assess ecological values. I have assessed many sites 

that form the basis of Significant Natural Areas ("SNAs") in numerous 

district plans and I have prepared many successful land protection 

proposals in Canterbury. I also represent DOC on the Hinewai Trust which 

is the largest private conservation reserve on Banks Peninsula.  



 

BF\55430190\7 Page 3 

1.4 I am also involved with research and the management of threatened plant 

species and rare ecosystems. This involves undertaking in-depth studies on 

threatened species populations and ecosystem health over time in 

response to various management actions.  I provide a wide range of 

botanical and ecological advice to DOC staff and the public generally. I 

have also published numerous articles on threatened plant species and 

ecosystems; some of these are included in the bibliography to my evidence.   

2. CODE OF CONDUCT  

2.1 I have read the code of conduct for expert witnesses as contained in the 

Environment Court's Practice Note 2014. I have prepared my evidence in 

accordance with the Code and agree to abide by it when I give oral 

evidence before the Hearings Panel.   

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

my opinions and the reasons for those opinions are set out in my evidence 

to follow. I confirm that my evidence is within my area of expertise, except 

where stated otherwise. I have not omitted to consider material facts known 

to me that alter or detract from the opinions I express in this statement of 

evidence. 

2.3 DOC has authorised me to provide evidence on behalf of the Crown and to 

do so in an independent capacity in accordance with the Code.   

3. SCOPE OF EVIDENCE 

3.1 I have studied the relevant biodiversity documents as set out in the 

bibliography attached to my evidence, and the submissions lodged on 

Proposal 17: Rural ("Proposal 17") in the Christchurch Replacement 

District Plan ("Replacement Plan"). 

3.2 My statement will address issues of particular concern to DOC relating to 

Proposal 17.  In particular I will: 

(a) Provide context to indigenous biodiversity in New Zealand.  

(b) Outline assessments of ecosystem loss classification - Threatened 

Land Environments. 

(c) Give an overview of New Zealand’s international biodiversity 

commitments, goals and priorities. 
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(d) Provide an ecological overview of the Christchurch district.  

(e) Discuss known sites of ecological value in the Christchurch district. 

(f) Assess the full extent of remaining native vegetation in the 

Christchurch district. 

(g) Consider appropriate targets for the protection of indigenous 

biodiversity. 

(h) Document some of the losses occurring in the Christchurch district. 

(i) Outline effects of land use activities on indigenous biodiversity and 

ecosystems 

(j) Comment on the Crown’s submission 

4. EXECUTIVE SUMMARY 

4.1 The Christchurch district has suffered extreme loss of indigenous 

vegetation over time. What remains, in total, falls short of suggested 

minimum habitat protection targets to sustain the full range of indigenous 

biodiversity. Consequently the Christchurch district has higher than average 

extinction rates and numbers of threatened ecosystems and species.  

4.2 Of the remaining indigenous vegetation in the Christchurch district, most will 

have significant ecological values in accordance with accepted ecological 

criteria for either being representative examples of indigenous vegetation 

(often on threatened land environments), habitats for threatened species, or 

naturally rare ecosystems.  

4.3 The numerous small patches of typically seral vegetation (native plant 

communities that are disturbance induced / regenerating) have high 

collective values. They form buffer zones to core areas and they provide 

ecological linkages/stepping stones that facilitate species movement across 

the region, such as kereru.  

4.4 Only relatively minor proportions of the district’s remaining indigenous 

vegetation are protected in some form. In my opinion the protection and 

maintenance of the remaining indigenous plant communities is needed to 

sustain the suite of indigenous biodiversity associated with these 

communities, including the numerous nationally threatened species 

present. In addition, encouraging the expansion and regeneration of native 
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plant communities is important to enhance indigenous biodiversity, and is a 

highly feasible option for unproductive land in the Christchurch district 

especially on Banks Peninsula.  

4.5 In the absence of adequate or complete provisions for the identification of 

significant sites in the Replacement Plan district plan, I consider that 

controls over indigenous vegetation clearance are necessary to protect 

remaining areas of ecological value. This is necessary to ensure the 

maintenance and enhancement of indigenous biodiversity of the district.  

4.6 I support the amendments that have been made to Proposal 17 to take into 

account ecosystems and indigenous biodiversity.   

5. CONTEXT - NEW ZEALAND’S INDIGENOUS BIODIVERSITY 

5.1 To understand the concerns raised by DOC regarding Proposal 17, it is 

important to outline the relevant ecological context and the state of New 

Zealand’s indigenous biodiversity.  

5.2 New Zealand has evolved a biologically unique flora and fauna due to long 

periods of isolation from other land masses. The rate of endemism for New 

Zealand species (i.e. species that are found only in New Zealand) is 

remarkably high, with 85% of plants, 45% of birds, 100% of land mammals, 

frogs and reptiles, and 90% of invertebrates (Ministry for the Environment 

("MfE") & DOC 2000).  As a result, New Zealand is internationally treasured 

for its assemblage of species found nowhere else in the world. Moreover, 

our native species, their genetic diversity, the habitats and ecosystems that 

support them, are of enormous value to New Zealand’s economy, our 

environmental well being and our sense of identity as a nation (MfE 1997).  

5.3 The impact of human colonisation on New Zealand’s biota has resulted in 

New Zealand having one of the worst records of indigenous biodiversity 

loss in the world. 32% of terrestrial birds, 18% of sea birds, three out of 

seven frogs, at least 12 invertebrates, one fish, one bat, three reptiles, and 

up to 11 plants have become extinct (MfE & DOC 2000). An alarmingly high 

number of species are now directly threatened with extinction (22% of the 

New Zealand flora, 61% of birds, 83% of reptiles, and at least 5% of 

invertebrates (Hitchmough 2002)).  

5.4 The loss of indigenous species and habitats is widespread, but it has been 

most severe in lowland and montane environments. The dry eastern parts 
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of the South Island are among the most impacted areas, as the topography 

and climate have been particularly attractive for agricultural development. 

Indigenous biodiversity remaining in these areas has typically been reduced 

to small, highly fragmented, modified remnants, poorly protected on mostly 

private land. Canterbury is amongst the most impacted areas in New 

Zealand with less than 0.5% remaining in native cover on the Canterbury 

Plains (Meurk & Steven 1996). Coinciding with this pattern of loss, 60-70% 

of New Zealand’s rare and threatened species occur in low altitude 

remnants on private land (MfE and DOC 2000). 

5.5 Despite New Zealand ratifying the International Convention on Biological 

Diversity in 1992 to halt the decline of indigenous biodiversity and ensure its 

sustainable management, the ongoing decline of our native species and 

ecosystems continues to be our most pervasive environmental issue. 

Ongoing loss is primarily attributed to agricultural intensification, weeds and 

pests, but increasing urbanization and associated subdivision is also 

contributing to this decline (Taylor and Smith 1997; MfE and DOC 2000; 

Ministerial Advisory Committee 2000a and 2000b; Green and Clarkson 

2005; and World Wildlife Fund 2012). 

6. CLASSIFYING ECOSYSTEM LOSS - THREATENED LAND 

ENVIRONMENTS 

6.1 The Threatened Land Environments ("TLE") classification (Walker et al 

2006; Walker et al 2015) demonstrates the extent of ecosystem loss in New 

Zealand. TLEs are determined by assessing the extent of remaining 

indigenous vegetation cover within geographical areas that have similar 

topography, altitude, and climate, using satellite imagery (Land Cover Data 

Base ("LCDB")), and then assessing how much of the remaining 

indigenous biodiversity in these areas is legally protected within each 

environment. TLEs are those that retain less than 20% cover of indigenous 

vegetation (< 10% = acutely threatened, 10-20% = chronically threatened), 

whereas ‘at risk’ land environments contain between 20 and 30% 

indigenous cover.  Poorly protected land environments are those that retain 

> 30% indigenous vegetation but are less than 20% protected (<10% = 

critically under-protected, 10-20% = chronically under-protected). The 

protection of indigenous biodiversity remaining on threatened land 

environments is one of the Government’s four national priorities (MfE 2007). 

The national priorities are discussed in more detail in following sections. 
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6.2 Appendix 1 shows the map of threatened land environments in the 

Christchurch district (Walker et al 2015). It identifies almost all low altitude 

land of gentle relief as either an acutely or chronically threatened land 

environment, with much of the higher montane hill country as at risk.  

7. NEW ZEALAND’S BIODIVERSITY GOALS AND PRIORITIES 

The New Zealand Biodiversity Strategy ("NZBS")1 

7.1 The NZBS was prepared in response to the on-going decline of indigenous 

biodiversity and to fulfill commitments made under the International 

Convention on Biological Diversity in 1992. The purpose of the NZBS was 

to establish a strategic national approach to halt this decline and 

sustainably manage our biodiversity.  

7.2 The four goals of the NZBS are aspirational, with Goal 3 (Halt the decline in 

NZ’s indigenous biodiversity) being specifically relevant:  

Maintain and restore a full range of remaining natural habitats and 

ecosystems to a healthy functioning state, enhance critically scarce 

habitats, and sustain the more modified ecosystems in production and 

urban environments; and do what else is necessary to  

Maintain and restore viable populations of all indigenous species and 

subspecies across their natural range and maintain their genetic 

diversity. 

7.3 The focus of this goal is the maintenance of indigenous biodiversity. 

Councils have a crucial role in achieving this goal.  

Protecting our places: the National Priorities for the Protection of Rare and 

Threatened Native Biodiversity on private land 

7.4 In April 2007, the Minister of Conservation and the Minister for the 

Environment issued a statement of National Priorities for the Protection of 

Rare and Threatened Native Biodiversity on private land (MfE 2007). The 

statement emphasises the urgency needed to halt the decline of New 

Zealand’s rarest and most threatened ecosystems and species. The 

National Priorities are intended to provide a better framework for decision-

making about biodiversity on private land. They are expected to be of 

particular use to local government, which has primary responsibility for 

                                                
1
 The NZBS can be downloaded from www.biodiversity.govt.nz/picture/doing/nzbs/contents.html  

http://www.biodiversity.govt.nz/picture/doing/nzbs/contents.html
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protecting indigenous biodiversity on private land under the Resource 

Management Act 1991.  

7.5 The four national priorities are summarised below:  

National priority 1 

To protect indigenous vegetation associated with land environments, 
(defined by Land Environments of New Zealand at Level IV), that have 
20 percent or less remaining in indigenous cover. 

National priority 2 

To protect indigenous vegetation associated with sand dunes and 
wetlands; ecosystem types that have become uncommon due to 
human activity. 

National priority 3 

To protect indigenous vegetation associated with ‘originally rare’ 
terrestrial ecosystem types not already covered by priorities 1 and 2. 

National priority 4 

To protect habitats of acutely and chronically threatened indigenous 

species.  

7.6 A summary and a full report published by MfE and DOC in relation to the 

National Priorities are available for download from the New Zealand 

Biodiversity website.2 With regards to the role of local government in 

implementing the National Priorities, the summary document states, at 

page 6: 

Local government 

Because of their responsibilities for biodiversity on private land (under 
Sections 30 and 31 of the Resource Management Act), councils have 
the lead in putting the statement of national priorities into practice. 

They can do this in a number of ways, such as, in communications 
about biodiversity, management of their own council land, by bringing 
these priorities into their statutory RMA policies and plans, and using 
the priorities to decide where to allocate council-provided funding for 
community and landowner-based biodiversity programmes. 

 

8. ECOLOGICAL OVERVIEW OF THE CHRISTCHURCH DISTRICT   

8.1 The ecological character of New Zealand has been divided into areas of 

similar ecological character, called Ecological Regions ("ER"), by a 

                                                
2
 Protecting our places: Introducing the national priorities for protecting rare and threatened biodiversity on private 

land.  Available at https://www.biodiversity.govt.nz/land/guidance/  

https://www.biodiversity.govt.nz/land/guidance/
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scientific panel. ERs are further subdivided into ecological districts ("ED") 

that differentiate finer scale patterns of climate, geology and landforms, and 

there are 85 ERs and 268 EDs in New Zealand (McEwen 1987). The ER 

and ED scale is the accepted framework for assessing New Zealand’s 

natural diversity. It underpins ecological significance assessment criteria 

that are used to determine ecologically significant sites, such as the criteria 

outlined in the RPS. I intend to discuss ecological significance criteria in 

more detail in my evidence to be prepared for the Natural and Cultural 

Heritage Proposal ("Proposal 9") for the Replacement Plan. 

8.2 The Christchurch district territorial boundary falls within two ERs that 

correspond with the flat alluvial Canterbury Plains ("Plains ER"), and the 

volcanic hills of Banks Peninsula ("Banks ER"). The Banks ER comprises 3 

EDs (Akaroa, Herbert and Port Hills EDs), as does the Plains ER (Upper 

Plains, Low Plains and Te Waihora EDs). These EDs reflect the finer scale 

environmental variation and associated ecological differences apparent 

within each ED, and that give the Christchurch district its ecological 

character. 

8.3 Prior to human arrival, much of the Christchurch district supported diverse 

forest and wetland communities. Banks Peninsula was extensively covered 

in mostly podocarp (totara and matai) associations (Port Hills and Herbert 

EDs), with beech forest (red and black beech) dominating the wetter and 

cooler climate of the Akaroa ED. Volcanic bluff communities, shrublands 

and sub-alpine communities made up relatively minor proportions of the 

Peninsula’s ecological character. The Canterbury Plains was also mostly 

forested with ‘lighter’ forest on the more recent alluvial soils, and dense 

kahikatea swamp forest occupying the poorly drained eastern fringe (Meurk 

2008). Extensive swamps and coastal lagoons were also a prominent 

feature of the Christchurch’s pre-human ecology. For example, Te 

Waihora/Lake Ellesmere extended inland to about Lincoln and extensive 

flax wetlands encircled Banks Peninsula where it adjoined the plains 

(Pawson and Holland 2008). 

8.4 Today almost all the original vegetation has been cleared for human 

settlement and agricultural development. Virtually nothing remains of the 

original alluvial forests of the Canterbury Plains. What does remain is 

represented by small scattered remnants of highly modified seral 

shrublands, grasslands and herbfield on the driest stoniest soils (collectively 

all remnants on the Canterbury Plains comprise less than 0.5% of its area 



 

BF\55430190\7 Page 10 

making it one of the most transformed landforms in the world (Steven and 

Meurk 1996)). Riccarton Bush (~6 ha) is the only surviving remnant of the 

original plains swamp forest in the Christchurch district. On Banks 

Peninsula, less than 1% of the original old growth forest remains, although 

the subsequent regeneration of scrub and forest on ‘unproductive sites’ has 

increased cover to about 15% (Wilson 2013; Landcare Research Ltd 2015).  

Wetlands have been extensively drained and developed. Te Waihora/Lake 

Ellesmere has been substantially reduced in area and is severely affected 

by adjoining land use, especially dairy farming. On Banks Peninsula alone, 

it is thought that up to 21 species have become extinct since the arrival of 

humans (Wilson 2013). 

8.5 The very high levels of loss of indigenous biodiversity across the 

Christchurch district is reflected in TLE classifications, with the majority of 

the district classified as “acutely or chronically threatened”. The exception is 

the higher altitude zones of Banks Peninsula that are classified as "at risk". 

Consequently, much of the remaining indigenous biodiversity within the 

Christchurch district falls within criteria to be classified as a national priority 

for protection (MfE 2007). 

9. IDENTIFIED SITES OF SIGNIFICANT ECOLOGICAL VALUES IN THE 

CHRISTCHURCH DISTRICT 

Significant sites of botanical value identified in the Christchurch District 

9.1 Our knowledge of botanical values remaining within the Christchurch district 

is good, but not complete. Extensive ecological surveys have been 

undertaken on Banks Peninsula (Wilson 1992), and similarly on the 

Canterbury Plains (Steven and Meurk 1996). These botanical surveys used 

consistent scientific protocols that identified many significant sites. On 

Banks Peninsula the most important sites, with the highest ecological 

values, were recommended as areas for formal protection ("RAPs").  

9.2 From my understanding of the district, most of these sites are still extant but 

some have been cleared, which I will outline later in my evidence. These 

sites have been, or will be, subject to further ecological scrutiny for inclusion 

in the Council's schedule of significant sites (from my involvement with the 

Council’s ecological working party, I understand that this work remains 

incomplete but is ongoing). However, the full extent of significant habitats 

for fauna is largely unknown for many species, such as green geckos, as 
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surveys have not been completed. I intend to discuss in more detail issues 

pertaining to the Council’s significance surveys in my evidence to be 

prepared for Proposal 9. 

Threatened Plants 

9.3 New Zealand’s threatened species are classified (Townsend et al 20083) 

according to their imminent extinction as determined by a scientific review 

undertaken by a national panel of experts. The latest revision of New 

Zealand’s threatened plant species was published in 2012 (de Lange et al 

2012). From this review, a high number of nationally threatened and at risk 

plant species have been recorded within the Christchurch district (~85). 

This includes several endangered species that are only found on either 

Banks Peninsula (10 species), the Canterbury Plains (1 species), or at 

Kaitorete Spit (2 species). At least 12 of these threatened plant species are 

thought to have become locally extinct from the Christchurch district 

(Table 1 below). The list of threatened plants that have been recorded 

within the Christchurch district is outlined in Appendix 2.   

Table 1: Threatened Plants recorded in the Christchurch District (2012 

Threatened Plant Revision, de Lange et al 2012). 

Species Threat Rank 

(Townsend et al 2008) 

Numbers of Species in each Threat 

Category (brackets = total number in 

threat category nationally) 

Nationally Extinct   1 (8) 

Nationally Critical   9 (155) 

Nationally Endangered   5 (62) 

Nationally Vulnerable 16 (72) 

Declining 29 (102) 

Naturally Uncommon 24 (627) 

Data Deficient   1 (77) 

Total  85 

 

9.4 Although the Christchurch district occupies less than 1% of New Zealand’s 

land area, it includes approximately 15% of New Zealand’s most threatened 

plant species (excluding Naturally Uncommon and Data Deficient 

categories). This is a disproportionally large number compared to the size 

of the district which reflects the high degree of habitat loss and 

                                                
3
 New Zealand’s threat classification system (Townsend et al 2008) can be viewed at 

www.doc.govt.nz/documents/science-and-technical/sap244.pdf  

http://www.doc.govt.nz/documents/science-and-technical/sap244.pdf
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fragmentation. This in turn makes these species and their habitats 

especially vulnerable to degradation from edge effects and introduced 

pests, as well as unsympathetic management practices (Head and Given 

2001; Rogers and Walker 2002).  

9.5 Threatened plant habitats are outlined below in Table 2 below. These have 

been determined by assigning the broad habitat type in which each 

threatened plant species predominantly occurs in Canterbury (Head and 

Buunk 2005). Notably, a large proportion of threatened and at risk plants in 

the Christchurch district occur in ‘seral’ habitats such as grasslands (18%), 

shrublands (16%) and second growth forests (8%). With the exception of 

coastal sands, seral plant communities are under-represented in public 

conservation land; they occur mostly as unprotected remnants on private 

land. Highlighting further the plight of many threatened plants is the fact that 

too often seral plant communities are dismissed as having low ecological 

value and are subjected to clearance as a consequence. I discuss the 

importance of seral habitats in more detail later in my evidence. 

Table 2: Percentage of threatened and at risk species per broad habitat class 

(n=85)(de Lange et al 2012). 

Broad Habitat Types  

(asterisk denotes seral habitat type) 

No Species % 

Coastal 17 20% 

 *Shrubland 14 16% 

*Secondary Forest 7 8% 

Bluff 13 15% 

Forest 6 7% 

Wetland 14 16% 

*Grassland 15 18% 

Total 85 100% 

 

Naturally rare ecosystems 

9.6 At least 10 naturally rare ecosystems are present within the Christchurch 

district. Naturally rare ecosystems are environmentally distinct areas that 

comprised less than 5% of New Zealand’s land area prior to human 

settlement (Williams et al 2007). They often support an atypical biota 

including disproportionally high numbers of rare and threatened species 

(see Table 2 above). Naturally rare ecosystems within the Christchurch 
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district include volcanic rock ecosystems (bluffs and boulder fields), 

wetlands (lagoons, estuaries, lake margins, braided rivers) and several 

coastal ecosystem types (shingle beaches, dune deflations hollows, etc). 

Many of the naturally rare ecosystems present in the Christchurch district 

have not been thoroughly surveyed, such as the many volcanic bluffs on 

Banks Peninsula in part owing to their difficult terrain. A full list of New 

Zealand’s naturally rare ecosystems is outlined in Appendix 3.   

10. FULL EXTENT OF REMAINING INDIGENOUS VEGETATION IN THE 

CHRISTCHURCH DISTRICT AND PROPORTIONS PROTECTED – NEW 

ZEALAND LAND COVER DATABASE 

10.1 The LCDB is a useful framework for assessing the extent of indigenous 

vegetation remaining across New Zealand. The objective of the LCDB is to 

establish and maintain a consistent land cover classification at a national 

level. Satellite imagery is used as the primary data source to classify land 

cover classes for vegetation communities across New Zealand. The LCDB 

is updated every 5 years which also provides opportunities for broad scale 

assessments of change over time.  

10.2 The LCDB can also be used to assess the proportions of each indigenous 

plant community protected in conservation land to determine how 

representative the district’s protected natural area system is.  Protection of 

the full representative range of biological diversity is a central goal of nature 

conservation, both internationally and in New Zealand (O’Connor et al 

1990; Margules & Pressey 2000). The aim is to ensure that the full range of 

natural ecosystems, together with the populations of the species they 

support, is sustained over the long term. The representativeness of a 

protected area network is a measure of how well the full range of biological 

diversity is protected within protected areas.  

10.3 Using LCDB version IV (Landcare Research 20154) ("LCDB IV"), the 

remaining indigenous vegetation within the Christchurch district is shown in 

Table 3 below (note the data presented here applies only to Banks 

Peninsula, and protected land includes all land administered for 

conservation purposes such as DOC and Council reserves, QE II 

covenants etc). A map of remaining vegetation cover for LCDB IV (2015) is 

shown in Appendix 4. 

                                                
4
 LCDB IV can be viewed at: https://lris.scinfo.org.nz/layer/423-lcdb-v41-land-cover-database-version-41-

mainland-new-zealand/metadata/ 

https://lris.scinfo.org.nz/layer/423-lcdb-v41-land-cover-database-version-41-mainland-new-zealand/metadata/
https://lris.scinfo.org.nz/layer/423-lcdb-v41-land-cover-database-version-41-mainland-new-zealand/metadata/
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Table 3: Indigenous plant communities and their proportions remaining in the 

Banks Peninsula District, and the proportion protected for conservation 

purposes.  

Indigenous Vegetation 

Class 

 

 

Total area 

(ha) of each 

class in 

district 

Total area 

(ha) of 

each class 

protected  

% of each 

class 

protected  

% of the   

district’s 

total area  

Fernland 148 0 0 0.1 

Matagouri and Grey 

Scrub 246 6 2 0.2 

Herbaceous Saline 

Vegetation 1400 372 27 1.3 

Low Producing Grassland 9421 1693 18 0.9 

Manuka and or Kanuka 5457 512 9 5.2 

Broadleaved Indigenous 

Hardwoods 7917 1288 16 7.6 

Herbaceous Freshwater 

Vegetation 21 7 33 0.02 

Gorse and or Broom 3593 372 10 3.4 

Indigenous Forest 569 272 48 0.6 

Sands or Gravel 522 405 78 0.5 

Tall Tussock Grassland 24 23 96 0.02 

Total Size of District 104393 4950 5  

 

10.4 This information confirms that very little indigenous vegetation remains on 

Banks Peninsula. It shows that, with the exception of low producing 

(tussock) grassland, most indigenous plant communities have been 

severely reduced from their original extent.  For example, indigenous forest 

(old growth podocarp and beech forest), which once dominated the 

Peninsula, now comprises approximately 0.6% cover. Of all remaining 

native plant communities, very little (approximately 5% collectively) is 

protected for conservation purposes. For example: 

(a) Matagouri / Grey shrublands - 0.2% of the district’s area, 2% 

protected. 

(b) Broadleaved Indigenous hardwood (regenerating) forest - 7.6% of 

the district’s area, 16% protected. 
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(c) Kanuka /Manuka - 5.2% of the district’s area, 9% protected. 

(d) Indigenous forest - 0.6% of the district’s area, 48% protected. 

10.5 Note the approximate 5% total protected is likely to be a slight 

underestimate given the difficulty of obtaining Banks Peninsula Trust 

("BPT") covenant data. BPT covenants are also not necessarily in 

perpetuity. 

10.6 The above information highlights that the protected natural area network is 

skewed towards small patches of old growth forest, although over half of 

what remains of old growth forest is unprotected. As a result, the current 

protected area network does not represent the full range of indigenous plant 

communities that characterise the Banks Peninsula’s suite of indigenous 

biodiversity. In particular, it highlights that ‘seral’ native plant communities 

(shrublands, kanuka scrub and regenerating hardwood forests) are very 

poorly protected. This, in addition to the misperceptions of seral plant 

communities being of low value, leaves them vulnerable to ongoing loss 

and degradation as a result. 

10.7 In districts that have suffered very high levels of habitat loss, the 

maintenance of the remaining habitat mosaic (multiple patches in the 

landscape) in my view is especially important to sustain the ecological 

health and functioning of the wider area. For example, the maintenance of 

the ‘complete’ habitat network across the Banks Peninsula landscape is 

important to sustain populations of native birds (especially large mobile 

birds such as kereru) that utilise numerous habitat patches in the absence 

of large areas of habitat. In the case of kereru in the Christchurch district, 

“the whole is greater than the individual parts”.  

11. SETTING ADEQUATE BIODIVERSITY PROTECTION TARGETS 

11.1 The figures outlined in Table 3 are also helpful because they provide a 

context to consider appropriate biodiversity protection targets. In general, 

species/areas relationships indicate that once a remaining area of habitat 

has been reduced to less than 20% of its original area, further reductions in 

area will result in severe depletion of the remaining biodiversity (Rosenweig 

1995, Walker et al 2006). Banks Peninsula is an example of this 

relationship where the initial loss of over 99% of original indigenous forest 
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habitat corresponds with a high number of local extinctions and threatened 

species5.  

11.2 This research also forms the basis of National Priority 1 for the protection of 

indigenous biodiversity on private land (MfE 2007). It acknowledges the 

20% threshold as the minimum level of ‘original’ habitats required to halt 

further declines of species and sustain marginal threatened species (Walker 

et al 2004). With regard to forest habitats on Banks Peninsula, the 

combined total of all forest classes (including seral scrub and shrublands) of 

approximately 15% falls short of the suggested minimum 20% target to 

ensure the sustainability of the full range of indigenous biodiversity.  

11.3 This research stresses the importance of preventing further losses of native 

plant communities in the district. It also highlights the imperative to 

encourage forest expansion in areas with regeneration potential. On Banks 

Peninsula, in particular, such biodiversity gains are highly feasible given the 

propensity for natural regeneration to occur on ‘marginal’ land with relative 

ease (Wilson 2013).  

11.4 Maintaining and enhancing buffer zones around remnant habitat, improving 

habitat connectivity and increasing remnant size is also vital for sustaining 

ecosystem health and functioning generally. Here again, the importance of 

seral plant communities is apparent as they typically serve this ecological 

function. This is especially important in areas with a high degree of habitat 

fragmentation and isolation owing to sustainability challenges confronting 

small isolated remnants as discussed previously6. 

12. ONGOING LOSSES 

12.1 Concerted efforts from various groups has resulted in considerable 

increases in protected land through land purchase or covenanting, 

especially on Banks Peninsula. Comparisons between LCDB II (Head 

2004) with LCDB IV (Landcare Research Ltd 2015) show that protected 

land has increased from approximately 2909 ha in 2001 to approximately 

4950 ha in 2012. Nevertheless, loss and degradation is occurring owing 

primarily to agricultural development, urbanization, stock browsing, weeds, 

animal pests and general neglect. Collectively incremental losses have 

been considerable. Some of the more notable losses of important 

                                                
5
 Threatened plants and their habitats are displayed in Table 1, Table 2 and Appendix 2) 

6
 The importance of protecting the full range of remaining habitats in the CHCH district is discussed in paragraphs 

10.4 – 10.7. 
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ecological values in the Christchurch district (photos of which are shown in 

Appendix 5) include:  

(a) Herbert RAP 1 - Head of the Valley. Considered to be the best and 

most extensive salt-marsh vegetation in the ED and ER (Wilson 

1992), including a population of the threatened coastal wind grass 

Lachnagrostis tenuis (nationally vulnerable). Majority cultivated in 

2011. Photo 1. 

(b) Okuti Valley - Significant site of regenerating forest adjoining the Te 

Oka Scenic Reserve cleared. Photo 2. 

(c) Akaroa RAP 6 - Devils Gap extension. Diverse regenerating forests 

across altitude sequences that adjoin and compliment the Devils 

Gap Scenic Reserve. Also important habitat for native birds such as 

kereru. Being incrementally cleared for firewood. Photos 3 and 4. 

(d) Hickory Bay - Substantial areas of diverse second growth hardwood 

forest supporting large population of the rare climber Brachyglottis 

sciadophila (declining) killed by herbicide in 2014.  Photos 5 and 6. 

13. EFFECTS OF LAND USE ACTIVITIES ON TERRESTRIAL INDIGENOUS 

BIODIVERSITY AND ECOSYSTEMS 

13.1 Land use activities have the potential to result in a number of adverse 

effects on indigenous biodiversity and ecosystems if these activities are not 

managed appropriately. The specific activities of concern include: 

(a) vegetation clearance; 

(b) plantation forestry; 

(c) quarrying; and  

(d) track/road construction. 

13.2 I will briefly summarise the potential effects of each of these activities on 

indigenous biodiversity and ecosystems below. 

13.3 Key potential impacts of the land use threats as listed above include:  

(a) ecosystem loss and degradation;  

(b) reduced ecosystem integrity (health and functioning);  
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(c) loss of ecosystem naturalness and diversity;  

(d) increased ecosystem fragmentation and isolation;  

(e) loss of species diversity; and 

(f) reduced resilience of species populations at both the local and 

regional scale.  

13.4 As remnants become smaller, more fragmented and isolated, habitats 

become fewer, less complex, and increasingly vulnerable to degradation 

from edge effects (O’Connor 1990). Edge effects are one of the most 

pervasive threats to remnant ecosystems. They include both biotic and 

abiotic influences, such as weed and animal pest invasion, or changed 

humidity from wind incursion. Often biotic and abiotic (living and non-living 

parts of the environment respectively) effects occur in tandem. For 

example, animals browsing native vegetation can open forests edges up to 

wind exposure which changes forest humidity and in turn promotes weed 

invasion into the forest core. Weed encroachment and animal pest browsing 

change the natural composition of ecosystems and impede healthy 

ecological functioning, such as seedling recruitment and survival. 

13.5 Smaller remnants are disproportionally affected by edge effects because 

they have higher edge to interior ratios (large edge relative to core). This is 

particularly relevant for remnants in the Christchurch district given most are 

small, isolated and potentially severely affected by adjoining land use 

(weeds, pets, stock, irrigation, rubbish etc) as a result. This risk is increased 

for naturally rare ecosystems present in the Christchurch district, such as 

volcanic bluffs (Williams et al 2007), which are already small in area, as 

they support a high number of threatened plants (Table 1), and are 

potentially vulnerable to loss and disturbance from quarrying.  

13.6 The impacts of habitat loss, fragmentation and isolation are typically more 

pronounced in highly modified EDs, where it is especially important to 

maintain the health of the full extent of remnant habitats as they collectively 

support the full range of species present. This is especially important for 

populations of sedentary (immobile species or species with restricted home 

ranges) rare species isolated among few patches of ‘sub-optimal’ habitat. 

The maintenance of habitat connectivity and ecological corridors is 

important to provide for the migration, dispersal and reproduction of mobile 

species, such as kereru and tui (Powlesland et al 2012).  
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13.7 Examples of fragmentation and edge effects include Kennedy’s Bush 

Reserve which is divided by the Summit Road. This effectively partitions the 

reserve into two separate parts increasing the impact of edge effects into 

the reserve. In addition to weed invasion along the road edge, as a result of 

the increased public interface along the road/reserve edge rubbish is 

periodically dumped into the reserve. Travis Wetland has similar problems, 

but in addition to weeds, domestic pets such as cats have unrestricted 

access into the reserve. Cats kill native fauna adding to the predation 

pressure by non-domestic pests present in the reserve. The predator fence 

around Riccarton Bush is an attempt to mitigate the threats from domestic 

predators and weed invasion from adjoining domestic gardens is a constant 

problem.  

14. COMMENTS ON CROWN SUBMISSION 

14.1 I agree with the Crown's Stage 2 submission which seeks to ensure that 

Proposal 17 provides for the consideration of indigenous biodiversity and 

ecosystems. I share the concerns identified in the evidence of Anna 

Cameron that the notified version of Proposal 17 provided insufficient 

consideration of natural values, particularly indigenous biodiversity and 

ecosystems.  

14.2 In the absence of appropriately worded policies and provisions that allow for 

a consideration of the maintenance and enhancement of indigenous 

biodiversity and ecosystems when dealing with subdivision, use and 

development, I would be concerned that the implementation of Proposal 17 

as notified would contribute to the loss of indigenous biodiversity in the rural 

zones of Christchurch District. 

15. CONCLUSION 

15.1 I support the amendments that have been made to Proposal 17 to take into 

account ecosystems and indigenous biodiversity. The amendments to 

Objective 1 and Policies 17.1.1.2 (rural character and amenity), 17.1.1.6 

(Rural Banks Peninsula), 17.1.1.8 (plantation forestry) and 17.1.1.11 

(quarrying activities) are appropriate. I consider that the matters that are 

listed in Assessment Matter 17.8.3.3 and 17.8.2.4 Ecosystems and 

indigenous biodiversity are sufficient to facilitate robust assessments of 

proposed activities in terms of their potential effects on indigenous 

biodiversity. I consider it is appropriate to include this as a relevant 
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assessment matter for quarrying7, plantation forestry8 and any activity that 

does not comply with a built form standard9 or and activity specific 

standard10 activities in the Rural Banks Peninsula Zone.    

 

Nicholas John Head 

29 October 2015 
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APPENDIX 1: THREATENED LAND ENVIRONMENTS CLASSIFICATION FOR 

THE CHRISTCHURCH DISTRICT (WALKER ET AL 2015) 
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APPENDIX 2: THREATENED AND AT RISK PLANTS IN THE CHRISTCHURCH 

DISTRICT (DE LANGE ET AL 2012). 

 

Species 2012 Threat Rank Habitat Notes 

Stellaria elatinoides Nationally Extinct grassland Presumed 

extinct 

Juncus holoschoenus var 

holoschoenus 

Nationally Critical wetland Presumed 

extinct in 

District 

Lepidium aegrum Nationally Critical coast Banks Pen 

endemic 

Leptinella filiformis  Nationally Critical grassland Presumed 

extinct in 

District 

Leptinella nana  Nationally Critical 2nd forest Sth limit 

Myosotis lytteltonensis  Nationally Critical bluff Banks Pen 

endemic 

Olearia adeoncarpa Nationally Critical shrubland Canty 

Plains 

endemic 

Sebaea ovata Nationally Critical coast Presumed 

extinct in 

District 

Senecio scaberulus Nationally Critical unknown? Dubious 

record, now 

presumed 

extinct in 

District 

Tmesipteris horomaka Nationally Critical forest Endemic to 

Banks Pen 

Craspedia (c) (CHR 

529115; Kaitorete) 

Nationally 

Endangered 

coast Endemic to 

Kaitorete 

Spit 

Iphigenia novae-zelandiae  Nationally 

Endangered 

wetland Presumed 

extinct in 

District 

Muehlenbeckia astonii  Nationally 

Endangered 

shrubland Sth limit 
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Myosurus minimus subsp. 

Novae-zelandiae 

Nationally 

Endangered 

grassland Presumed 

extinct in 

District 

Olearia hectori Nationally 

Endangered 

2nd forest Dubious 

record but 

Presumed 

extinct in 

District 

Anemanthele lessoniana Nationally Vulnerable 2nd forest 

 Anogramma leptophylla Nationally Vulnerable bluff 

 Atriplex buchananii Nationally Vulnerable coast 

 Carex inopinata Nationally Vulnerable shrubland 

 Carmichaelia kirkii Nationally Vulnerable shrubland eastern limit 

Daucus glochidiatus  Nationally Vulnerable bluff/grassland 

 Geranium retrorsum Nationally Vulnerable grassland 

 Gratiola concinna  Nationally Vulnerable wetland 

 Isolepis basilaris  Nationally Vulnerable wetland 

 Isolepis fluitans var fluitans Nationally Vulnerable wetland Presumed 

extinct in 

District 

Lachnagrostis tenuis Nationally Vulnerable coast  

Mazus novaezeelandiae 

subsp. impolitus f. impolitus 

Nationally Vulnerable herbfield 

 Pachycladon cheesemanii  Nationally Vulnerable bluff Presumed 

extinct in 

District 

Pittosporum obcordatum  Nationally Vulnerable shrubland 

 Rytidosperma merum Nationally Vulnerable grassland 

 Spiranthes novae-

zelandiae 

Nationally Vulnerable wetland 
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Aceana buchananii Declining grassland 

 Aciphylla subflabellata  Declining grassland 

 Alepis flavida Declining forest Presumed 

extinct in 

District 

Brachyglottis sciadophila  Declining 2nd forest 

 Carex litorosa  Declining coast 

 Carmichaelia corrugata Declining grassland 

 Connorochloa tenuis   Declining grassland 

 Coprosma acerosa Declining coast 

 Coprosma intertexta  Declining shrubland Presumed 

extinct in 

District 

Coprosma virescens Declining shrubland 

 Coprosma wallii Declining shrubland 

 Deschampsia cespitosa  Declining wetland Presumed 

extinct in 

District 

Eleocharis neozelandica Declining wetland Presumed 

extinct in 

District 

Eryngium vesiculosum Declining coast 

 Euphorbia glauca Declining coast Presumed 

extinct in 

District 

Ficinia spiralis  Declining coast 

 Gunnera arenaria  Declining wetland 

 Heliohebe lavaudiana Declining bluff Banks Pen 

endemic 

Muehlenbeckia 

ephedroides  

Declining coast/grassland 
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Olearia fragrantissima  Declining 2nd forest Nth limit 

Poa billardierii  Declining coast 

 Pterostylis tanypoda Declining grassland 

 Pterostylis tristis Declining grassland 

 Raoulia monroi  Declining grassland 

 Solanum aviculare var. 

aviculare 

Declining 2nd forest Sth limit 

Sonchus kirkii  Declining coast 

 Teucridium parvifolium  Declining shrubland 

 Tupeia antarctica  Declining forest 

 Urtica linearifolia  Declining wetland 

 Agrostis imbecilla  Naturally Uncommon forest 

 Carmichaelia appressa  Naturally Uncommon grassland Endemic to 

Kaitorete 

Spit 

Celmisia graminifolia Naturally Uncommon wetland  

Celmisia mackaui  Naturally Uncommon bluff Endemic to 

Banks Pen 

Colobanthus brevisepalus  Naturally Uncommon grassland 

 Dyeuxia youngii Naturally Uncommon shrubland 

 Einadia allanii Naturally Uncommon shrubland 

 Festuca actae Naturally Uncommon bluff Banks Pen 

endemic 

Gingidia enysii var. 

peninsulare 

Naturally Uncommon bluff Banks Pen 

endemic 

Hebe strictissima Naturally Uncommon shrubland Banks Pen 

endemic 

Korthalsella salicornioides  Naturally Uncommon shrubland 
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Leptinella minor Naturally Uncommon bluff Banks Pen 

endemic 

Leptinella serrulata  Naturally Uncommon grassland 

 Mimulus repens Naturally Uncommon wetland 

 Myosotis spathulata Naturally Uncommon shrubland  

Pimelia prostrata Naturally Uncommon coast  

Pleurosorus rutifolius  Naturally Uncommon bluff 

 Pseudopanax ferox  Naturally Uncommon 2nd forest 

 Pterostylis foliata Naturally Uncommon forest 

 Ranunculus macropus  Naturally Uncommon wetland 

 Senecio carnosulus Naturally Uncommon coast 

 Senecio glaucophyllus ssp. 

basinudus 

Naturally Uncommon bluff 

 Stuckenia pectinata Naturally Uncommon wetland 

 Tetragonia tetragonioides  Naturally Uncommon coast 

 Wahlenbergia akaroa  Naturally Uncommon bluff Banks Pen 

endemic 
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APPENDIX 3:   NEW  ZEALAND’S NATURALLY RARE ECOSYSTEMS 

The following table of ecosystem types was published by Williams et al. 2007 and 

is reprinted with permission from the New Zealand Journal of Ecology. For the 

threat status of these ecosystem types, refer to Table 3 in Holdaway et al. 2012. 

Physical environments and vegetation structure of New Zealand’s historically 

rare ecosystems. The common name and definition describe the environment of 

the ecosystem type. * indicates that rarity at a national scale may be questionable. 

Information that is not part of the formal description but is important to further 

characterise the ecosystem type is given in parentheses. 

 

Tentative common name Definition (i.e. diagnostic classifiers) 

and notes 

Coastal   

*Active sand dunes Raw/sand/dune/coastal 

Dune deflation hollows Raw/sand/depression/excessive 

drainage/coastal 

Shell barrier beaches Raw/shells/plain/coastal 

Coastal turfs Raw/atmospheric salinity/coastal, 

extreme exposure 

Stony beach ridges Raw–recent/gravel–cobbles/beach 

ridge/coastal 

Shingle beaches Raw–recent/gravel–cobbles 

/beach/coastal 

*Stable sand dunes Recent/sand/dune/coastal 

Coastal rock stacks Raw/acidic rock/tor/coastal 

Coastal cliffs on 

quartzose rocks 

Raw/quartzose rock/cliffs/coastal 

Coastal cliffs on acidic 

rocks 

Raw/acidic rock/cliffs/coastal 

Basic coastal cliffs  Raw/basic rock/cliffs/coastal 

Calcareous coastal cliffs  Raw/limestone rock/cliffs/coastal 

Ultrabasic sea cliffs 

 

Raw/ultrabasic rock/cliffs/coastal 

Inland and alpine 

systems 

 

Volcanic dunes  Raw/acidic rock 

(volcanics)/sand/dune 
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Tentative common name Definition (i.e. diagnostic classifiers) 

and notes 

*Screes of acidic rocks Raw/acidic rock/gravel–

cobbles/talus/(excessive drainage–

near permanently saturated; inland–

alpine) 

Calcareous screes Raw/calcareous rock/gravel–cobbles 

/talus/(excessive drainage–near 

permanently saturated; inland–alpine) 

Ultrabasic screes Raw/ultrabasic rock/gravel–

cobbles/talus/(excessive drainage–

near permanently saturated) 

Young tephra (<500 

years) plains and 

hillslopes 

Raw/acidic rock(volcanic) /sand–

gravel/plains and hillslope 

Recent lava flows (<1000 

years)  

Raw/acidic rock (volcanic)/boulders–

bedrock (numerous landforms) 

Old tephra (>500 years) 

plains (= frost flats)  

Acidic rock (volcanic)/depression/ 

seasonally fluctuating water 

table/inland, >200 frost days year 

Frost hollows  Terrace/>200 frost days per year 

Boulderfields of acidic 

rocks (non-volcanic) 

raw/acidic rock/boulders/talus 

Volcanic boulderfields Recent/acidic(volcanic)/boulders/talus

/ excessive drainage 

Volcanic debris flows or 

lahars 

Recent/acidic rock(volcanic)/silt–

cobbles 

*Moraines Raw–recent/cobbles–

boulders/moraine/(various parent 

materials) 

Boulderfields of 

calcareous rocks 

Raw/calcareous rock/boulders/talus 

Ultrabasic boulderfields  Raw/ultrabasic rock/boulders/talus 

Cliffs, scarps and tors of 

quartzose rocks 

Raw/quartzose rock/bedrock/cliff, 

scarp and tor/inland–alpine 

*Cliffs, scarps and tors of 

acidic rocks 

Raw/acidic rock/bedrock/cliff, scarp 

and tor/inland–alpine 

Basic cliffs, scarps and 

tors 

Raw/basic rock/cliff, scarp and 

tor/inland–alpine 

Calcareous cliffs, scarps 

and tors  

Raw/calcareous rock/cliff, scarp and 

tor/inland–alpine 
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Tentative common name Definition (i.e. diagnostic classifiers) 

and notes 

Ultrabasic cliffs, scarps 

and tors  

Raw/ultrabasic rock/cliff, scarp and 

tor/coastal–alpine 

Ultrabasic hills Ultrabasic rock/hillslope, 

hillcrest/(raw–mature) 

Inland sand dunes Raw–recent/sand/dune/inland 

Inland outwash gravels Raw–recent/sand–

boulders/plain/inland 

Braided riverbeds Raw–recent/sand–

boulders/plain/periodically flooded (
2
p. 

56) 

Granitic sand plains Raw/granite/sand–gravel/hillslope, 

hillcrest (mostly alpine) 

Granitic gravel fields Raw/granite/gravel/hillslope, hillcrest 

Sandstone erosion 

pavements 

Raw/quartzose/bedrock/hillslope, 

hillcrest  

Limestone erosion 

pavements 

Raw/calcareous/bedrock/hillslope, 

hillcrest/(alpine) 

Inland saline (salt pans) Ground water salinity/semi 

arid/depression (
2
pp. 20, 22) 

Strongly leached terraces 

and plains (‘Wilderness’ 

vegetation)  

Over-mature/sand–gravel/terrace–

plain/inland 

Cloud forests  High cloud cover (<1500 sunshine 

hours and >200 rain days p.a.)/inland 

Geothermal systems   

Heated ground (dry) Geothermal – excessive heat 

Hydrothermally altered 

ground (now cool) 

Geothermal – acid soils, toxic 

elements 

Acid rain systems Geothermal – acid rain 

Fumeroles Geothermal – superheated 

steam/acid rain/depression 

Geothermal streamsides Geothermal – excessive heat/near 

permanently saturated (but water 

table not high) 

Induced by native 

vertebrates 

 

*Seabird guano deposits  Seabirds – guano 

deposits/coastal/(numerous 

landforms) 
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Tentative common name Definition (i.e. diagnostic classifiers) 

and notes 

*Seabird burrowed soils Seabirds – burrowing/coastal 

Marine mammal haulouts Seabirds and marine mammals – 

trampling and grazing/coastal 

Subterranean or semi-subterranean 

Sinkholes Raw/limestone, marble, 

dolomite/doline 

Cave entrances raw/calcareous/cave entrance 

Caves, and cracks in 

karst  

Calcareous/subterranean/coastal–

alpine 

*Subterranean river 

gravels 

Raw/alluvium and 

till/gravel/subterranean/ 

Subterranean basalt 

fields 

Raw/basic rock (basalt)/subterranean 

Wetlands  

Lake margins Inland/regularly high water table/silt 

and clay–gravel/beach (
2
p. 18) 

Cushion bogs Permanently high water 

table/peat/plain (
2
p. 27) 

Ephemeral wetlands
1
 Seasonally high water 

table/depression (
2
p. 33) 

Gumlands (excludes 

those induced by 

anthropogenic fire) 

Over-mature soils/seasonally high 

water table/(peat or non-peat) (
2
p. 34) 

Pakihi Over-mature soils/regularly–

permanently high water table/(peat or 

non-peat) (
2
p. 34) 

Damp sand plains Raw–

recent/coastal/sand/plains/permanentl

y high water table (
2
p. 44) 

Dune slacks Raw–

recent/coastal/sand/depression/perm

anently or seasonally high water table 

(
2
p. 44) 

Domed bogs 

(Sporadanthus) 

Permanently high water 

table/peat/dome (
2
pp. 48, 70) 

String mires Permanently high water 

table/peat/depression on 

hillslope/open water (
2
p. 48) 
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Tentative common name Definition (i.e. diagnostic classifiers) 

and notes 

*Blanket mires Permanently high water 

table/peat/hillcrest, hillslopes, 

depressions (low relief) (
2
p. 50) 

Tarns Open water/depression/alpine 

(usually) (
2
p. 53) 

*Estuaries  Coastal/estuary (
2
p. 54) 

*Lagoons  Coastal/lagoon (
2
pp. 54–55) 

Seepages and flushes  Permanently high water table/hillslope 

and fan/enhanced nutrients (
2
pp. 57–

58) 

Snow banks Alpine/late snow-lie/seasonally high 

water table (
2
p. 62) 
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APPENDIX 4: LCDB IV BANKS PENINSULA 
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APPENDIX 5: PHOTOS 

 

Photo 1: RAP 1 – Head of Valley - salt marsh being cultivated 

 

 

Photo 2: Forest clearance of a significant site in Okuti Valley 
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Photo 3: Forest clearance in RAP 6 –Devils Gap  

 

 

Photo 4: Forest clearance in RAP 6 –Devils Gap  
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Photo 5: Herbicide of 2nd growth forest clearance Hickory Bay 

 

 

Photo 6: Satellite image of forest clearance Hickory Bay 

 


