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Abstract
This practice-led research critically investigates development patterns in transitional 

peri-urban landscapes through the lens of landscape design. Concerned with 

prevailing atomised land use, over-scaled infrastructures and resulting bereft social 

and non-human ecologies, the research pursues opportunities in the landscape for 

synergies between uses. Using a critical understanding of networked ecologies, the 

project aims to create landscapes that are more than the sum of their parts. 

The research is sited in Taita Gorge, extending between the Silverstream and Pomare 

rail bridges and Western and Eastern Hutt Roads. This is a fragmented landscape, 

and an ideal site to investigate such prevailing tendencies amidst flooding risk. The 

study site is impacted by tectonic compaction resulting in tension between installed 

infrastructural systems and compressed spatial land uses¬. Here moments of 

conflict, or disharmonies, can be identified. The research discovers these points 

within the landscape milieu as both evident and latent conditions of the peri-urban 

situation. Using the notion of networked ecologies, the project finds a way to use 

conflict in the design process towards greater spatial integration and opportunity 

for public engagement to accrue quality and value for all human and non-human 

participants.

Using research into ecologies through key landscape discourse and precedent 

example projects, a clear understanding of open-system ecologies as a design 

tool is innovated. Thorough fieldwork and analytic is applied to understand and 

test the proposition that identified points of spatial conflict subtend compressed 

infrastructures of transport, and flooding incidence. The practice of landscape 

architecture is tasked with holding the potential to re-harmonise  

Identification of these conflict points is key to the design process. They are found 

through the exploration of past, existing and likely future infrastructural systems. By 

re-arranging these systems to allow for evolution together in a more coherent way, 

conflict points are exposed and realigned. This redefined spatial use generates 

design and identity gathering value in the process. The design led research thus 

labours to define discrete infrastructures acting in the landscape and reorganise 

them to create a revised network that is more than the sum of its parts. This research 

will contribute an alternative approach to the design of infrastructural landscapes 

that provision the social and the ecological in confined peri-urban contexts and may 

critically impact on land use zonings.
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Preface

The motivation for this research emerged from personal 

experience. I grew up in the Hutt Valley and have always 

enjoyed the use of the Hutt River as a recreational 

resource, despite its highly engineered condition. 

The river banks provide a place for picnicking, long 

walks and cycle paths, and the fresh water provides 

a cool reprieve in the summer. It has however always 

bothered me that this central part of the Hutt Valley has 

slowly become undervalued subsisting almost as a 

technical landscape, experienced as motorways and 

unvaried grassed flood plains and banks. Furthermore, 

most new housing development faces away from the 

river fragmenting the landscapes into discrete uses. 

New work, like the RiverLink  development1, recognises 

the importance of the socio-cultural and ecological 

alongside flood mitigation and thus repositions the 

urban fabric to make the most of it. Whilst such projects 

indicate a somewhat more holistic future for this 

landscape, the monumental precarity such a massive 

body of water brings to dwelling and the design of 

human life sustaining infrastructures of development 

must not be underestimated. My experiences led to 

wanting to work with the study sites evident dynamism 

and consequent uncertainty of ecologies – both human 

based and otherwise, to find ways of merging different 

spatial uses in confined, risk prone areas, safely and 

effectively. 

1 A new council led project currently under development, for more  
 information refer to:
 http://www.huttcity.govt.nz/Your-Council/Projects/riverside-promenade-- 
 -riverlink/
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Introduction

How can landscape design intervene 
to create shared experiences 
in fragmented landscapes of 
infrastructure?

Concerned with prevailing atomised land use, over-scaled infrastructures 

and resulting bereft social and non-human ecologies, the research pursues 

opportunities in the landscape for synergies between uses. 

The research discovers conflict points within the landscape milieu as both 

evident and latent conditions of the peri-urban situation. Using the notion of 

networked ecologies, the project finds a way to use conflict in the design 

process towards greater spatial integration and opportunity for public 

engagement to accrue quality and value for all participants. This practice-

led research critically investigates development patterns in transitional peri-

urban landscapes through the lens of landscape design. 

This research will contribute an alternative approach to the design of 

infrastructural landscapes that provision the social and the ecological in 

confined peri-urban contexts and may critically impact on land use zonings. 
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Problem Statement
Between the wicked problem of changing climate2, increasing  

population3, new modes of transportation and ever-increasing 

rates of biodiversity loss2, it is hard to pinpoint any single topic 

of landscape research that could be a priority. Engineered 

landscapes of the late 20th century, such as the site this research 

investigates, demonstrate attempts to solve new problems with 

old, albeit refined development techniques. These techniques aim 

to stabilise and standardise ground conditions so that certainty 

of investment in risk prone areas can be managed so as to 

protect real estate, infrastructures of mobility and public amenity. 

Landscape is seen to primarily function as a resource, most often 

as a real estate resource, under this development orientated 

paradigm. 

Yet ultimately solutions to manage risk and increase land viability, 

segregate landscapes into differing land uses and have resulted 

in many common diffuse landscapes we associate with suburban 

and peri-urban areas today  . This premise is consistent with the 

observation by  (Marvin) who writes,

“While keeping the city connected to distant and politically, 

economically and culturally significant elsewheres, these places 

show a tendency to dissociate from immediate surroundings, 

reproducing a logic of selective disconnection within wider 

global processes of technical and economic integration.”

So, while risk mitigation solutions have proven effective and 

practical in the past, the problems they have attempted to resolve 

are growing more extreme. This research asks, should we continue 

to separate different land uses with ever stronger boundaries? Or 

should we find a way to synergise land uses, so that they all work 

to improve the quality of each other?

2.  Discussed as one of the leading issues of the 21st Century here,  
 https://21stcenturychallenges.org/challenges/

3.  Discussed as a serious current event here: 
 https://www.theguardian.com/environment/2017/jul/10/earths-sixth- 
 mass-extinction-event-already-underway-scientists-warn
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Yet wherever a single piece of land is required for 

multiple purposes, some sort of conflict is bound 

to occur, and the resulting landscape can become 

burdened, not meeting any of its requirements in the 

best way. The Study Site of Taita Gorge in the Hutt 

Valley, demonstrated in figure 04, examples 20th 

Century land-use logics and their resultant fragmented 

landscapes.. As suburbia has spread, marginal, peri-

urban landscapes have emerged and taken on their own 

agency. This agency in its ambition for ‘low maintenance’ 

might be working against diversity, both flora, fauna 

and human or cultural diversity. What I observe in the 

tendencies of this flood prone landscape is a form of 

landscape management that results in homogeneity. 

In a world commonly facing more and more conflicting 

needs and decreasing resources, perhaps Landscape 

Architecture can provide tools to locate shared space 

and better-connected communities of ecologies within 

these developed landscapes. This project takes up 

such a task.

Figure. 04,
Land-use typologies within the study 
sire 
By Author, with land information 
sourced from onsite exploration
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Proposition
This thesis aims to experiment with varying land uses relative to 

sited landscape conditions and with the experience of the user 

in mind, find ways of combining land uses in limited spatial 

boundaries. This ‘user’ could be the people who dwell, inhabit, 

pass through or visit Taita Gorge, or flora and fauna who require 

the site for their habitats. I take up the assumption that the most 

useful sites are usually the most diverse and contribute to wider 

networks of resources. This combination of user + use + network 

can be described as an ecology.  Some of the most apparent 

ecologies already acting on the study site include that of native 

fish and eels with the water network, commuters and the transport 

network and locals with the recreation network. 

This research works from the hypothesis that by combining some 

of the networks involved in these ecologies, for example the water 

network and recreation networks, a synergy of ecologies can 

occur that ultimately improves the quality of use for all end users. 

Research indicates that people’s lives are enriched by interaction 

with native flora and fauna, and thus in turn, flora and fauna 

gains more protection from people whose awareness of needs 

other than their own is increased. In short, using tactics honed-

in the design of landscape, this research seeks opportunities for 

human/nonhuman encounters to develop a sense of situated 

public engagement within these constricted fields.

Figure. 05,
Site for intervention, location
By Author.
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Scope
The geographical scope of this thesis includes Taita Gorge as a 

wider study site. The extents of which I take as Taita Rail Bridge in 

the South, Silverstream Bridge in the North, the West Escarpment 

and the Eastern Hutt Hills. The study site encompasses about 

350ha, though the area of design implementation occurs through 

the centre of the study site and only occupies about 100ha. 

Assuming interconnectivity, that in influencing a small part of a 

network, the whole network is affected, the site for implementation 

is selected so as to have some of the widest influence on the 

whole. 

While most of the research relies on fieldwork and site analysis, 

some key parts of the research hinged on incomplete data 

sources, such as population growth, and the 2013-2018 census 

data.

I have not undertaken economic costing of the proposed design 

and implementation for this design research. Nor the sort of logic 

that necessitates the established practice of  masterplanning. 

My assumptions build from observing tendencies in the land-use 

patterning that shows the high likelihood of these spaces requiring 

redevelopment in the near future. It is expected that conflicts, 

such as that of housing and the water network, will increase and 

is elaborated below. It’s my observation that design opportunities 

to combine several systems might occur over time in a piecemeal 

fashion, unless an event like flooding causes major damage and 

the need arises for a full  redevelopment of a part of multiple 

networks.
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Rationale
The profession of Landscape Architecture is often the last to 

be called on in the development process, especially evident in 

greenfield housing developments. This is also true in landscapes 

of infrastructure, where landscape architecture may not be 

included at all. But the kinds of spatial thinking and planning 

that the profession has to offer could contribute greatly towards 

managing challenges facing the adapting ecologies of the 21st 

century. The design process, and resulting proposal, discussed 

in this thesis, explores this potential and the wider effects that 

the profession considers when allowed to contribute to less 

conventional landscape architecture projects. 
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Aims
As previously mentioned, our world is changing, faster than we 

could ever have imagined. Climate change, transport technology, 

population and social equity are altering our cities faster than we 

can adapt. Meanwhile, we are amid a global mass extinction. 

Conflict over land ownership and what it should be used for, in 

the industrial sectors argues on whilst social barriers increase. 

The result is communities become less connected to each other 

and the natural world, with psycho-social needs unmet by the 

increasing sprawl and infrastructural changes of the 21st century5. 

What if rather than battling for land to be 

separated into different uses, land uses 

could be shared, with overlapping ecologies 

of users? What if conflict could become 

synergy? 

This thesis aims to explore the idea of ecologies as design tools, 

and how by putting the users first, more flexible land-use might 

be inspired. It explores ecologies and networked ecologies 

across scales to understand the relationship between landscape 

infrastructure and land-user. It then uses this process as a 

design generator to integrate land-use and ultimately synergise 

ecologies through interaction. Where uses overlap, new 

interdependent ecologies are formed, stronger than they would 

be when separated. 

Aims are thus to innovate method of 

landscape design in these landscapes of 

infrastructure and at the same time produce 

a proposal for a public water-infrastructure 

landscape interface.

5.  As discussed in more details in the thesis: 
 https://www.researchgate.net/publication/324695159_
Barriers_to_urban_Integration_Social-Spatial_Segregation_by_
physical_boundaries_A_Case_Study_in_Tegucigalpa_Honduras
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Objectives
The main objective of this research is to resolve its question: How 

can landscape design intervene to create shared experiences in 

fragmented landscapes of infrastructure? The project undertakes 

its knowledge production by way of landscape design. Whilst 

theoretical ideas are drawn from key references and precedent 

projects, this project is not an application of such ideas. Design is 

the testing ground for how new relationships across the landscape 

can evolve.

Site analysis fulfils the purpose of gaining in depth insight into 

the existing ecologies and networked ecologies of the site, 

how they came about and how they a likely to change in the 

next few decades. The objectives of the site analysis include 

understanding the nature of a landscape of infrastructure, and 

how these landscapes become evidentially fragmented. But also, 

to understand the kinds of adaptive change likely to occur in the 

near future. The last local authority policy end date for the Hutt 

Valley is in 2050, so understanding how existing policies will affect 

the site and how the site is projected to evolve without intervention 

is a key part of designing for change. 

The literature review and precedent review were undertaken 

to find a clear way forward in the design phase. Contemporary 

design theory looks to site ecologies as a way of understanding 

the relationship between space and user. Gaining a thorough 

understanding of ecologies in the design field and the ecologies 

that exist on site are therefore an important objective of this 

research. 
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The research sets up design phases in three clear parts. The 

first is to understand wider networks of ecologies, and how the 

site fits into existing networks. The second is to understand 

the nature of the ecologies existing on site. The third aims to 

coherently synthesise the knowledge in a spatially cohesive way. 

Understanding prevailing land-use activity by way of ecological 

networks and their wider context influences the scope of design 

implementation. 

Ultimately these learnings facilitate a design process that utilises ecologies and networked ecologies. 

This process works to understand how ecologies can evolve as synergies, what opportunities exist 

for synergies of ecologies, how connection between spatial land uses can act as a catalyst for social 

potential, and how interventions of synergised ecologies affect change within wider networks.

The outcome of this research provides insight into the relevance of contemporary design ecology 

theory within the context of a fragmented industrial and engineered risk prone site. It also identifies 

the implications of revised spatial use to the wider networks associated with the site across a wide 

range of scales. This should provide potential process and options for how conflict can become 

synergy in both human and non-human based ecologies. 

Figure. 06
Dip a toe in,
By Author, with water image sourced from: https://unsplash.com/s/photos/clearity
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Methodology Diagram

Methodology Strategy 
The methodology was designed to create a feedback loop across 

scales. Thus allowing for review of how changes to the wider 

networks impact ecologies on the ground, and visa versa. The 

‘feedback-loop’ strategy was inspired by an understanding of 

non-linear systems as a means of understanding the organisation 

of complex landscapes. What follows outlines this process.
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Figure. 07,
Methodology diagram,

By Author
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Background research into the networks of the Hutt Valley was 

undertaken to understand key points of conflict to be synergised.  

Once a specific study site was selected, further analysis was 

undertaken that provided a clear understanding of the networks 

and ecologies acting within it. This included an exploration into the 

character of the existing site, how it evolved and how it is likely to 

evolve according to current projections. 

Understanding of the existing site was gained through mapping 

of ecologies across scales and an exploration of the effects 

of the current land use and the components and actors within 

these ecologies. How the existing site conditions came about 

included a study of the history of the Hutt Valley, both geologically, 

environmentally and the settlement patterns that have occurred 

through human intervention. Site analysis also explored current 

data projections for the study site to gain insight into the changes 

likely to affect the area and what adaptations are likely to manifest 

as a result.

Background Research

Design Phase I

Before the design process commenced, further development of 

the positioning and scope of the design lens was undertaken. 

Further, as will be shown a literature review exploring contemporary 

understandings of ecology relative to design was undertaken. 

Further, several precedent projects demonstrating these ideas 

were interrogated mining for tactics to explore in this design 

research.  

The site analysis provides insight into what the key networks are 

and where conflict is likely to occur within them. Design Phase 

01 explores and tests potential adjustments to wider networks. 

This begins at the small scale in order to understand the actors, 

the ‘users’ of the site, and the networks they are acting within. 

This is vital in understanding the conflicts between users and how 

Site Analysis
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Design Phase II

Design Phase III

This phase primarily works at the small scale but relies on 

information garnered from the study and design process involving 

wider networks. The phase also considers ecologies of the users  

where and how potential for overlapping usage could occur. The 

iterative process within this design phase explores the boundary 

between ecologies and how landscape design might work to knit 

habitats together for positive interactions. 

Phase 03 involves working across scales connecting/overlapping 

ecologies, so they become shared in wider networks. This again 

is an iterative process exploring the potential offered through 

prioritisation of different users as defined.. Design iterations are 

generated by a feedback loop that builds on discoveries made 

in the precious phases integrating solutions across scales. By 

analysing each iteration conclusions are drawn toward a final 

design for ecological synergies.

Critical reflections occur throughout the design phases and 

inform discoveries that are concluded upon within the final design 

concept. How this research contributes to landscape design field, 

and how it might be expanded upon in future is also considered 

within the innovated design process and its conceptual results.

Conclusions and Reflections

boundaries between uses form. From here wider connections 

across the large scale are made and network layout logically 

reassessed through an iterative process. This process includes 

reflection on system interactions through proposed interventions 

and utilises a variety of representation techniques. 
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Site Analysis

Figure. 08,
Methodology diagram, (Site Analysis)

By Author
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The Hutt Valley is a primarily suburban region defined spatially by 

the Western Escarpment and Eastern Hutt Hills, extending North 

to the Tararua ranges and South Wellington Harbour. Over 48 

suburbs are encompassed within this area, housing a population 

of 149,600 projected to increase to 159,880 by 2043 (Id, The 

population experts) The Valley is divided into different councils of 

management primarily Upper and Lower Hutt. These are clearly 

defined geographically with the boundary drawn at Taita Gorge. 

Though understood as part of Lower Hutt, this is the narrowest part 

of the valley occurring at its very centre and creating a bottleneck 

for the multiple infrastructural networks running throughout the 

wider valley region. This is an ideal location for the research as 

demonstrated in the next section, because it is in itself a barrier, 

as well as being occupied by further barriers in the form of the 

networks themselves. 

Taita Gorge extends between Taita Rail Bridge in the South, 

Silverstream Bridge in the North, the West Escarpment and the 

Eastern Hutt Hills. The study site encompasses about 1.5ha 

and is bounded by both geological and infrastructural barriers. 

Despite this, networked ecologies flow throughout the site in 

multiple directions, if primarily North – South. The most complex 

area within the site, and therefore the most likely area to generate 

conflict, exists in the centre of the study site. Here the widest 

variety of human ecologies occur between Manor Park and Stokes 

Valley entrance interacting and connecting to wider networks and 

non-human ecologies. Observation of these conditions indicated 

a 227m2site for design implementation. 

The research considered this study site not only in terms of its 

current state, but in terms of what may be afforded for networks 

and ecologies6.   Furthermore, how these relationships may evolve 

together, and how they are likely to adapt in the coming decades. 

Figure. 09
By Author
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6.  A short description of Affordance  
 theory can be found here: 
 https://www.learning-theories.com/ 
 affordance-theory-gibson.html

If conflict is occurring now, and land-use demands are increasing, then the conflicts identified can 

be expected to worsen with time. 

The following questions where developed to support the inquiry’s approach to its primary research 

question:

- What is the existing land-use?

- What are the existing networks this land-use facilitates?

- What ecologies are generated by this land-use?

- Who/what are the users?

- How did these networks and ecologies form?

- How are they likely to change in future?

- What are the effects of how the site is used currently?

These questions were refined into three arcs of inquiry.
- on the existing condition of the site the typologies,  
  networks and ecologies existing. 
- on the history of the Hutt Valley and how the site and  
  relationships within it have been formed.
- on projections for the future usage of the site if no  
  intervention is made.
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The Typologies
Though there is only one very small housing suburb within the 

Gorge extents, Manor Park, it is surrounded by other suburbs. 

Manor Park, built on flood-prone land in the 1970’s, was a 

private development contrasting with the 1960’s state housing 

development scheme surrounding it. ( (A. Annakin) et al pg.) . This 

commercial development included no obligation to urban values, 

nor did it integrate with other land-uses and surrounding suburbs. 

A disconnected suburban fabric resulted dominated by private 

land use – a golf course and industrial area, and single purpose 

public land, the river and flood plain. Before understanding the 

existing networks evident here, the existing land-use within the site 

boundaries was studied.  eI discovered the primary  characteristic 

of the site was its separation of single use typologies, and clear 

territories of use. 

Existing Site

Figure. 10,
Opposite, plan showing site typology locations

By Author
Figure’s 11-14, Sections A - C as located on plan opposite,

By Author
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Topography as Spatial Organiser
I identify one potential reason for this segregated landscape, 

is the scale and complexity of the site’s topography. Figure 00, 

shows a series of sections throughout the study site, laid out to 

represent the site in plan. It shows how the topography defines the 

boundaries of the site extents and how the river acts as a barrier 

between Manor park and Stokes Valley. These limitations are a 

significant barrier to interaction between the atomised land uses. 

Figure.15
Topography as  Spatial organiser, plan of sections,

By Author



Page | 21

Eve McLachlan
300141730

Synergised Ecologies



Page | 22

Site Analysis

The Networks
This study highlights the differing forms of land-use within the 

study site from where we can ascertain what human and non-

human networks are occurring through these typologies as part of 

the system of the Hutt Valley . 

Three main networks are seen to occur across the site, of which 

lesser networks are a part. Of most overt significance is related to 

human transportation, the infrastructural network that is influenced 

by both the residential areas, the topography and commercial 

regions. Also important to this study is the flight path network 

of birds throughout the Hutt Valley. Bird movement and spatial 

relation are influenced by areas of vegetation, topography, river/

tributary location and quality. Linked with this is the fish and eel 

network existing within the rivers and tributaries of the Hutt Valley. 

These are mainly influenced by water quality, topography and 

predation. The final key network that will be discussed here is the 

recreational and pedestrian network that links into and is influenced 

by the residential regions and the non-human networks. This is a 

key network to understand because it lends itself to the interaction 

between ecologies.
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Figure. 16,
Infrastructure networks
By Author
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Figure. 17,
Plan showing ecological corridors

By Author, Information sourced from:  http://
www.gw.govt.nz/hutt-city-2/
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Figure. 18,
Plan showing recreation networks 
By Author, Information sourced from:  http://
www.gw.govt.nz/hutt-city-2/



2019...

2019...

Lower Hutt Combined 
(Excluding Stokes Valley 
and Pencarrow)
86,668 Residents
appx. 44,877 Total Labour Force

24,144 Drive
2,199 Passenger
404 Powered bike
4398 Train
2244 Bus
808 Cycle
1705 Walk
2154 Work from home
6821 Other

Taita Gorge Monitorinig Station:

Highest Flow recorded 2019: 347.6 m3/s
Lowest Flow recorded 2019: 3.0 m3/s
Median Flow: 14.19 m3/s

Belmonf Monitorinig Station:

Month of July rainfall: 5.4mm
Month of February rainfall: 2.8mm
Average 12 month rainfall: 895.7mm
Past 12 month rainfall: 953.70mm
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Figure. 19,
Plan showing key statistics in the Hutt Valley, 2019
By Author, Information Sourced from (ID, the data 
specialists)



2019...

Upper Hutt Combined 
(excludes Akatarawa and Mangaroa)
39,906 Residents
appx. 20,775 Total Labour Force

12,278 Drive
935 Passenger
229 Powered bike
1911 Train
457 Bus
291 Cycle
748 Walk
1018 Work From Home
2908 Other

Stokes Valley Combined
9,939 Residents
appx. 5000 Total Labour Force

2822 Drive
225 Passenger
41 Powred bike
325 Train
203 Bus
25 Cycle
66 Walk
207 Work from home
1086 Other
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The Users
This leads us to gain insight into the users of the site, the main 

actors within it. This includes both human and non-human entities. 

These can be made into defined groups by their needs.

Arachnids
Native spiders of the Wellington region are varied in their diet 

and hunting habits. However, they share a likeness in preferred 

habitat, which is typically in forested areas, with leaf debris and 

rotting logs in which they can hide and hunt. Some prefer the 

higher reaches of trees to trap flying insects, but most are ground 

dwellers. Some will also hunt small birds and fish, so do well near 

water sources and in biodiverse areas for a varied diet. 

Invertebrates
Native invertebrates of the study site are typically terrestrial 

and include native species of snail. Native snails are mostly 

carnivorous. They can all dry out easily, so prefer damp, shaded 

areas and can typically be found under rocks and amongst leaf 

debris as they search for smaller insects and earthworms to eat. 

Exoskeleton
Such as the NZ centipede prefer habitats with leaf litter, rotting 

logs and large rocks where they can find other insects to hunt.

Flying insects
Such as the caddisfly, mayfly and moths and butterflies. Typically. 

they prefer to be near bodies of fresh water with access to plant 

based food sources, like nectar and native leaves. They can 

sometimes be interdependent with particular plant species, such 

as the puriri and puriri moth. 

Lizards
There are species of skinks and geckos, and the potential for 

tuatara (if populations increase) they are mostly omnivores, with 

a preference for insects, so will typically prefer biodiverse habitats 

where they can supplement their diets with a variety of insect and 

plant species. 

Figure. 20,
Tunnel web spider
By Author

Figure. 21,
Snail
By Author

Figure. 22
NZ centipede
By Author

Figure. 23.
NZ cicada
By Author

Figure. 24,
Common skink
By Author
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Amphibians
There are a couple of frog species that might inhabit this study site. 

The brown tree frog is insectivorous and the Southern raniformis 

will eat insects, invertebrates and small lizards. As such, they 

prefer habitats that are rich in these species, and as they can 

easily dry out, prefer the damp and the shade.

Gulls and sea birds
Likely to travel inland through the site using the river as a 

highway, meandering into neighbouring suburbs as they go. In 

the study site, native black billed gulls and white fronted terns 

can be included in this category. They will predate fish and are 

also renowned scavengers, so will gladly interact with human 

dominated environments where scraps are likely to be found. 

Insect eating birds
Smaller and daintier, these little birds are agile and likely to follow 

tributaries and flooded areas where insects are most common. 

They are likely to meander inland using the tributaries and river 

banks as arterial routes. 

Nectar and fruit eating birds
This combined group comes in multiple sizes dependent on their 

food source. One of the largest of this typology commonly found 

on site, are the Kereru. These birds are a vital part of the life cycle 

of native plants as they are the last remaining species that can eat 

and distribute the seeds in larger fruits, like Karaka. The heavily 

vegetated hills are the preferred habitat for these species, but they 

will cross into residential areas and across the Valley as needed. 

As the site is the narrowest part of the valley and occurs by the 

Trentham reserve, it acts as a bird highway between the West and 

East habitats. 

Figure. 27,
Kereru
By Author

Figure. 26,
Fantail
By Author

Figure. 25
Black billed gull
By Author



Page | 30

Site Analysis

Full list of native Fauna found on site – appendix B, Full list 
of non-native Fauna found on site, appendix C.

Fish
“16 of the region’s 20 native species need to migrate between 

freshwater and the sea during their lives.  The survival of these 

species depends on it.” – (NIWA)

Many of these fish are not able to climb, making waterfalls and 

dams a major barrier to their lifecycle migration. However, most 

fish species that are unable to climb, prefer the fast flowing, 

deeper waters like those of the main portion of the Hutt River. Fish 

that prefer the habitats offered by slower moving tributaries, tend 

to be adapted to reach these habitats, that are usually found up 

from waterfalls, or steep inclines. 

Eels
Eels are excellent climbers and live most of their lives well 

upstream. They breed only once, at the end of their long lives, 

and need access to the ocean to be able to migrate to breeding 

grounds in the Pacific Ocean. A common barrier is hydro-dams, 

while juvenile eels are provided pathways around these, the larger 

eels stick to the main current flow. This means that the adults, 

often as old as 60 or more, are killed on route to their breeding 

grounds before they can reproduce. The Hutt river is an important 

resource for these eels, as it has no such barriers dams, providing 

a safe habitat throughout the lifecycle of both native species of eel

Figure. 28,
Banded Kokopu
By Author

Figure. 29,
NZ Longfin eel,
By Author



Page | 31

Eve McLachlan
300141730

Synergised Ecologies

Introduced species, human dependent
These are animals that are domesticated and wouldn’t typically be 

found on site unless accompanied by a human. These typically 

include dogs and occasionally horses but could be expanded to 

include any number of domestic pets. Because they are usually 

under supervision from a responsible owner, they are less likely to 

significantly harm native species. However, dogs especially have 

the potential to cause harm when allowed off leash in aquatic 

environments. While horses only rarely are taken along this 

section of river bank, their presence can damage plant species 

and disturb native habitats. They both can be seen as species 

that positively affect human based ecologies however, so their 

presence must be considered.

Introduced species, human independent
These are species that typically inhabit the study site without 

human supervision, they include domestic animals allowed 

to roam free, like pet cats, and feral or naturalised introduced 

species. Hunting animals, like cats and stoats, frequently hunt 

native species and are a well known leading cause of depleting 

native animal species. Herbivores like naturalised fish and bird 

species, are a danger to native habitats due to their ability to often 

out compete native species. There is little that can be done to limit 

their presence on site, as context of the site is an open-ended 

ecosystem. Ultimately, though we can design habitats that favour 

native flora and fauna, until introduced species are depleted at the 

national level, they will still have an impact on the biodiversity of 

NZ ecosystems. 

Short list of commonly seen introduced Fauna found on site – 

appendix C, 

Figure. 30,
Horse and dog
By Author

Figure. 31,
Cat and rabbit
By Author
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Human – universal activity
Young families need a variety of activities and ease of access and 

wayfinding within a smaller, defined area. Passive surveillance 

provides ease of supervision for parents and access to facilities 

like toilets and food shops like cafes, allow for a more relaxing 

experience. Universal accessibility is considered in the same 

category, because typically, design for prams, elderly and wheel 

chairs have similar requirements, likewise, both babies and the 

autistic, and parents and any caregiver. 

Human – commuter
These users are highly motivated to find the fastest route, and 

often prefer to take the shortest route between destinations, which 

may include steeper inclines, like stairs. They require access to 

main transportation links, like rail and highways. Most workers in 

the Hutt Valley work in commercial hubs, like Central Wellington, 

Central Hutt or Upper Hutt Center. The preferred method of 

transportation is by car, though many also bus, train or walk. Some 

also cycle or take the motorbike. Typically, these commuters are 

office workers and prefer not to break a sweat when dressed in 

their office clothes.

Figure. 32
Toddler crawling
By Author

Figure. 33
Cyclist
By Author
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Human – passive recreational
These users are more likely to interact with other networks 

throughout the site. They are interested in the experiential aspects 

the site has to offer and adapt to the experiences offered by 

the landscape. The relaxation seeking recreator, like picnickers 

on dog walkers. Kids looking to swim in the river are part of this 

category. What recreators require is often activity based, but as a 

general rule, a feeling of escape coupled with passive surveillance 

is vital to encourage this kind of recreation. Accessibility should 

also be considered, with gentler gradients for elderly or less abled 

people, and cyclists. Areas that offer the widest range of activities 

generate more social interaction and community use.

Human – active recreational
Active recreation tends to be generated by certain activities. The 

most obvious example of this are the golfers at the golf course, 

this is an example of single use land typology. Other examples 

include adrenaline based, cyclists/runners, or swimmers and 

paddlers inhabiting only a certain portion of the stream purely for 

the sake of recreation. There is a lot of cross over between active 

and passive recreation. 

Figure. 34
Elderly walking
By Author

Figure. 35
Barefoot explorer
By Author
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The Ecologies – A summary of ‘user’ research
 For the purposes of this research I located three main ecologies within the study site that require 

different habitats. 

Water based
Fish and eels requiring access to habitats both up and down stream interact with the water and 

stream edges. Additionally, human recreators and dogs enjoy these habitats to swim or paddle 

where they have access to it. Gulls and sea birds use the river as a Highway inland and insect eating 

birds use tributaries as arterial routes to feeding grounds. Native insects require damp and shade 

and will use river and tributary banks for their habitats. 

Vegetation based
Though largely influenced by water, vegetation-based ecologies require a category of their own. 

This includes the fruit and nectar producing trees that provide a habitat for larger bird species, 

and the swamp side vegetation areas allowing insect inhabitation and insect eating birds’ habitats. 

Vegetation to river and stream side margins and the birds and insects that inhabit them provide 

shade and food for fish and eel species. Recreators enjoy the shade provided by vegetation and 

the animal life encouraged by their presence. Vegetation is also an important part of any life cycle, 

providing food and converting carbon to oxygen. 

Residential based
Includes flood protection areas, as these only occur adjoining areas of human habitation and are built 

to protect these spaces, they can be considered a part of the ecology of human neighbourhoods. 

Residential based ecologies occurring on site include the recreational and commuter site users, 

golfers, picnickers and those using journeying throughout or just through the site. So therefore, 

they also include the transport network. There are non-human based ecologies that occur within 

residential ecologies also, those of domesticated dogs and cats. Also rats and mice that thrive in 

human adapted landscapes. Then there is bird life that inhabits backyard vegetation and rubbish 

dumps. Recreational fishing of native and exotic species is another ecology, though this is also 

linked with water and vegetation, it only occurs in areas accessible by people. 
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Figure. 36,
Photos, Stokes Valley Stream confluence, By Author
Sketches of site users, By Author
Additional images courtesy: Boffa Miskell.

Indicates common habitat within ecology

Figure. 37,
Photos, Hutt River NE bank, By Author
Sketches of site users, By Author
Additional images courtesy: Boffa Miskell.

Figure. 38,
Photos, Manor Park and stop-bank, By Author
Sketches of site users, By Author
Additional images courtesy: Boffa Miskell.
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Affects of conditions  – Onsite observations 
Site observation has led me to see the following conditions as 

dominant:

8 Projective Ecologies, ‘Freakologies chapter...

39

45

43

44

46

40

41-
42
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Homogeneity
Homogeneity, being that which lack variety, is a very tangible 

product of the site typology, though it is only apparent within the 

context of human experience of the site. Homogeneity thus occurs 

at the human scale and is created by human intervention. The birds 

that cross the valley see nothing of this, even if they understand 

this concept, they experience the site in cross section. The eels 

and fish that utilise the rivers and streams, are offered variety and 

choice as far as their habitat allows. But when humans design 

large disruptive infrastructures, for humans, the spaces they create 

tend to be broad, open, lacking in variance. Open areas as space 

‘left over’ by the infrastructural intervention can support varied 

vegetation and animal where we see life taking over ‘designing’ 

the space for their own needs, in their own freakologies. In this 

way this design research reflects on homogeneity as a condition 

not entirely bad per se, but simply a consequence of development 

for design to work with.

Figure. 39,
By Author

Figure. 40,
By Author
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Figure. 41,
By Author

Figure. 42,
By Author

Figure. 43
By Author

Figure. 44
By Author

Figure. 45
By Author

Figure. 46,
By Author
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Territory and Barrier
Barriers are observed as that which hinders overlap, connection 

and traversal between landscape and use types. The barriers 

produced by use typology can be subtle and differ between users 

and habitats. The river itself is a clear territory, and the transition 

from wet to dry is an obvious barrier for fish unable to transition 

to dry land, or for commuter users dressed in their work clothes. 

Upstream from the main study site, waterfalls between rivers and 

tributaries can be a barrier for some fish, similarly, the rocks and 

banks of the river prevent less able recreational users from directly 

interacting with the water. Wide open grass areas are useful 

spaces for picnickers but are largely cut off from residential areas 

by the roadways, and visually disconnected in some places by 

the stop-banks themselves. Roads provide access North South 

through the site for vehicles, but no cross-sectional pedestrian 

or vehicular access is available. The golf course provides only 

a single land use and occupies more than half the site, it does 

not allow for interactions, social or otherwise, across ecologies. 

Barriers are worked through the design process as opportunities 

to transforms into thresholds, or landscapes that potentially 

support changes states.

8 Territory and Barrier, review 
last years work, PC

Figure. 47 
Exposed and enclosed spatial typologies

By Author
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Figure. 51
River/stream side preference
By Author

Figure. 50
Neighbourhood watch
By Author

Figure. 48,
Layered typologies
By Author

Figure. 49,
River bank as barrier
By Author



C  3,000,000 BC

Rivers and streams 
generated by the Eastern 
Hutt Hills drain to the East 
Coast, currently Kapiti. 

C  2,000,000 BC

A series of earthquakes 
generate the Western 
Escarpment and redirect 
the flowpath into what is 
now Wellington Harbour. 

C  8,000 BC

Global warming, sea levels 
rise, dense vegetation 
forms across the valley 
along with swamp forest.

C  2,000 BC

Peak of global warming, 
sealevel rise to 2m above 
existing (1996), silts and 
sands deposited over gravels 
forming the impervious 
aquifer cap - ‘Aquiclude’.

C  1,460 AD

Horowhenua Earthquake 
causes land level rise 
of approximately 4-7m 
in Wellington.

C  1,820 AD

Major Maori Migration 
to Wellington area.
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Historic Site

Figure 52
By Author

Figure 55
By Author

Figure 58
By Author

Figure 53
By Author

Figure 56
By Author

Figure 59
By Author



C  12,000 BC

Global cooling, sea levels 
fell 135m below existing 
(1996). Gravels and soils are 
transported through overland 
flow paths to gather on the 
valley floor, becoming the 
water bearing layer of the 
Hutt Valley aquifer (20m 
below current ground level). 
River at this time is 22km 
longer than today (1996).

C  1,200 AD

Earliest signs of Maori 
settlement in NZ.

1,840’s AD

First attempts of European 
Settlement of the Hutt 
Valley begins with removal 
of flood plain forest.

1,855 AD

Wellington Earthquake causes 
the flood plain to rise 1.5m 
forming a new estuary. In 1858, 
the largest flood European 
settlers have witnessed occurs.
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Geomorphology
The geological time line for the Hutt Valley includes the 

formation of the hills that define the Valley extents. The 

formation of the hills drove the realignment of rivers 

and tributaries that once flowed westward to discharge 

south. With this realignment came the distribution 

of silts and rocks that came to form the valley floor. 

Through uplift and continued sedimentation, swamp 

land formed with braided rivers and tributaries. At the 

time of Maori occupation, the Hutt valley was primarily 

swamp forest and thick with vegetation. Though minor 

Maori occupation occurred along the eastern regions 

of the valley, it wasn’t until the earthquake of 1855 that 

human occupation had a real impact on the landscape. 

At this time European settlement had already begun 

in other regions and some abandoned attempts at 

development had occurred near what is now Petone. 

But when the Valley floor was uplifted by meters, the 

alluvial flood plains drained, leaving fertile soil and a 

more direct river flow path. 

Figure 54,
By Author

Figure 57
By Author

Figure 60
By Author

Figure 61
By Author



3,000,000 year process 
to form the swamp forest, 
aquafer, harbour and hills

Early 1800’s settlement 
of Maori and Europeans 
sees large portions of 
swamp forest cleared.
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Human occupation
Maori and more dramatically European settlers cleared huge 

portions of ancient swamp forest for new town and agricultural 

development. But in clearing the forest, they also cleared their 

main source of flood protection, and the early development of the 

Hutt Valley is marred by flooding, failure of new flood protection 

attempts and a sprawling residential landscape. 

Figure 62
By Author

Figure 64,
By Author

Figure 63
By Author

Figure 65
By Author



Late 1890’s settlement 
continues and spreads 
north with additional 
swamp forest cleared.

1,880 AD

Last remnant forest of Taita 
Gorge is removed following the 
1,871 Hutt River cross section 
survey to Boulcott and as a 
precurser to first attempts at 
flood control from 1875-1890.
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Early settlers were attracted to the fertile lands associated with 

riparian landscapes, and after the 1855 earthquake that uplifted 

the Hutt valley from its swampy state, settlement began. As 

settlement increased on the flat, arable land, more people and their 

lively hoods were at risk in the frequent flooding. Overtime, flood 

protection measures increased, and as this technology became 

more effective, settlement spread further up the valley. Ultimately 

the resulting landscape was one where the very drawcard for 

settlement, the Hutt river, was bounded into a constrained space, 

by the river banks. Settlement continues to increase with the river 

valley now,

“New Zealand’s most densely populated floodplain.”  (A. 

Annakin)

Figure 66
By Author

Figure 67
By Author



1916, New stopbank management philosophy 
adopted sees stopbank realigned and gravel deposits 
and dredging for gravel sales begins in 1924.

1898 Largest flood in 
recorded history to date

1894, stopbanks built 
to protect Petone.

1900 - 1906 First stopbanks 
to east of river to Boulcott 
and replacement of west 
stopbank to Melling.

1893 Flood inundates Hutt 
borough and Petone
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Figure 68
By Author

Figure 70
By Author

Figure 69
By Author

Figure 71
By Author

Figure 72
By Author



1900-1930’s Removal of last 
remnants of primeval forest from 
river valley.. Upper Valley mostly 
cleared by 1900 for pasture.

1939, Largest flood of 20th century suggests flood defences 
are effective to flows of 1600m3/s. Upper Valley still prone to 
flooding.1944 onwards sees this management philosophy 
reinforced and extended throughout the Hutt Valley.
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But the urban and suburban landscape is turned away from this 

important resource, the most recent part of the flood protection, 

the development of the river banks at Stokes Valley entrance 

following the floods of the 1970’s, is an indicator of this.

Figure 73
By Author

Figure 74
By Author
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Flooding History
Since the 1970’s new efforts have been made to indicate where 

flood risk areas are. Within the Stokes valley entrance.

Flooding is a major disrupter and has been one of the biggest 

drivers of change to the landscape. It catalyses new development 

and is the main rationale used for the existing separation of land 

typologies. 

Figure 75
The result of slips and flooding after heavy 
rain in 1976, Ngahere Street, Stokes Valley,
Sourced from: https://www.facebook.com/
photosoldwellingtonregion/
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The data projections for the near future of the Hutt Valley are based on incomplete census data, and 

difficult to predict climate change forecasts. But what we do know is that the population of the Hutt 

Valley is increasing, while water and rain levels are becoming more variable, additionally, changes 

in transport technologies are likely to change the way we move around our cities. Climate change 

is predicted to cause increased drought in Eastern Wellington Regions, and increased rainfall to 

Western Wellington regions, as the Hutt valley sits directly between these differing zones, with 

tributaries running through each, it is hard to know with any exactitude what the variation extents will 

be, but we can predict more variation and more extreme events. The population of the Hutt Valley 

has been previously predicted to exceed 159,880 by 2043, but these predictions were based on 

census data from 2013 that also predicted the 2019 population to 145,604, it is now estimated to be 

closer to 149,600. How does a flood plain accommodate such growth?

Increasing population can mean a boost in skilled labour and economic growth. But commonly it is 

also associated with conflict and ‘growing pains’ as outdated systems are adjusted. These systems 

will also need to adapt to changes in transportation already occurring throughout the world, such 

as the switch from petrol to electric powered vehicles. Any permanent changes made within any 

of the networks on site need to provide the ability to adapt to a changing world and the changing 

needs of diverse site users. Human based networks and residential based ecologies need to be 

flexible enough to provide for increased populations of likely vulnerable new New Zealanders and 

transportation needs to be flexible enough to adapt to changes in typology. Meanwhile, we head into 

an era of mass extinction in the NZ context that already homes many endangered native species, 

whose habitats are under threat from climate change and pollution. Climate change itself is a major 

catalyst for all these developments, but additionally causes increased hazard through as increase in 

both flood and drought conditions. 

These projections suggest a need for flexibility of any design intervention. Methods that work 

with these needs involve multiuse systems providing multiple uses for the same user., Multi use 

systems that provide access to a single habitat for multiple user and light touch interventions that 

can be dismantled with minimal waste. As previously indicated this research works with a design 

methodology that might allow for increased potential for interaction between users, increased 

frequency of interaction between users and site, and an adaptable space that can respond to 

changes in needs and environment. 

Timelines Appendix D

Projected Site
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Figure .76
Conflict at edges of landuse typologies
By Author

Figure .77
Floodplain overlapping recreation land
By Author 
With information sourced from: https://
mapping.gw.govt.nz/GW/Floods/

Figure .79
Road and rail amenity
By Author 
With information sourced from:
https://koordinates.com/search/global/
oceania/new-zealand/

Figure .78
Suburban areas locked in by topography
By Author
With information sourced from: https://
koordinates.com/search/global/oceania/new-
zealand/

Figure .80
Private vs. Public open space
By Author
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Figure .81
Plan showing key statistics in the Hutt Valley, 
2043
By Author, Information Sourced from (ID, the 
data specialists)



Upper Hutt Combined 
(excludes Akatarawa and Mangaroa)
45,386 Residents
appx. 23,628 Total Labour Force

13,964 Drive
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520 Bus
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10,651 Residents
appx. 5,357 Total Labour Force

3,023 Drive
241 Passenger
43 Powred bike
348 Train
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Higher variability in flow rates,
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The existing site is vast and typically unvaried due to the infrastructural approach to flood prevention 

and isolated nature of suburban development. This has led to fragmented site use, because of 

unintended barrier affects and territories resulting in limited interaction between users and low 

biodiversity. The native ecosystems that could be recovering this biodiversity, are limited by the 

affects of the infrastructural conditions. Some of these on-site observations were useful to explore, 

but ultimately confirmed what I had already suspected.

Analysis of the site’s history provided a strong foundation to draw from in understanding the existing 

site conditions. Human occupation and the settlement of the Hutt Valley has had a significant 

impact on the landscape and flooding systems. Without human intervention, the landscape would 

have more flexibility for flooding. Human settlement has led to a more predictable river route, as 

a response to flooding hazards. However, the techniques involved in this response are part of a 

circular chain of events. That is, settlement leads to a need for flood protection, and the perceived 

safety of that protection leads to an expansion or densification of that development that ultimately 

necessitates further protection, and so on. 

Ideas of emergence are interlinked with ecologies .   Ultimately how a site is used is determined 

by those who use it, not by the designer. So, while we can predict based on current usage and 

precedent sites, new and unpredicted ecologies will always emerge with changing site requirements 

and user adaptations. Projective data provides key information on site and user requirements in 

the near future, what will be the traffic typology and vehicular demands? How much will be flooding 

increase with climate change? We might not be able to answer all these questions exactly, but we 

know that water levels will become more variable with climate change and that changing vehicular 

typologies, with the switch to electric vehicles, might indicate a change in land-use as petrol stations 

become redundant. Hence this research works within such uncertainty.

Critical Reflection of Site Analysis
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Figure .82
Plan showing likely future conflicts as opportunities, West bank.
By Author, with information sourced from: https://mapping.gw.govt.nz/GW/Floods/

Figure .83
Plan showing likely future conflicts as opportunities, East bank.
By Author, with information sourced from: https://mapping.gw.govt.nz/GW/Floods/
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Figure .84
Methodology (Literature Review)
By Author



Thesis 
Conclusions / 

Reflections

Understanding 
potential changes 

within networks

Design 
Phase. I

-understnading 
networks of ecologies 
through site
-understanding the 
elements involved in 
boundary and territory
-understtanding the 
functional spects of 
these boundaries.
-Understanding 
a more coherent 
application of layout

-understnading 
networks of ecologies 
through site
-understanding the 
elements involved in 
boundary and territory
-understtanding the 
functional spects of 
these boundaries.
-Understanding 
a more coherent 
application of layoutReflections 

and 
Implications

Understanding 
potential changes 
within ecologies

Design 
Phase. II

Reflections 
and 

Implications

Understanding 
potential application 

of combined 
changes

-understnading 
networks of ecologies 
through site
-understanding the 
elements involved in 
boundary and territory
-understtanding the 
functional spects of 
these boundaries.
-Understanding 
a more coherent 
application of layout

Design 
Phase. 03

Reflections 
and 

Implications

Page | 57

Eve McLachlan
300141730

Synergised Ecologies



Page | 58

Lierature Review

My approach to the literature review was to gather an understanding of contemporary ecological 

theory and how this applies to landscape architecture. I had to limit the scope to ecology as it 

applies to landscape architecture and design fields, though this does include writings from people 

of other professions where this literature applies to landscape. The topic of ecology is broad and by 

its own definition, becomes a part of broader and broader ‘ecologies’ of ecological theory. Sticking 

to a key text with a variety of applications was a useful way to create clear boundaries to this scope. 

The key text involved in the methodology and theory behind this thesis is ‘Projective Ecologies’, 

by Chris Reed and Nina Marie Lister.  This seminal text in the application of ecology in spatial 

design theory brings together research from a variety of authors in the design fields to discuss and 

analyse contemporary understandings of dynamic systemic change and the related phenomena of 

adaptability, resilience and flexibility. This approach is in line with the contemporary functionality of 

ecology as complex adaptive systems relative to design. While this book discuses contemporary 

ecological research and theory; and speculates on future paths for design practices, this thesis will 

not necessarily utilise these paths. Instead, they will provide inspiration for design exploration in the 

context of the site itself. 

Reed and Lister discuss, and exemplar a variety of key texts in the ecology philosophies. Essentially 

the book works to bring differing ideas around ecology together as a guide for those interested in it, 

though it does not offer guidance on how these models could or should be used in practice. It only 

offers precedents of previous studies done. 

I have utilised this text via the general themes each section leads to. These are: Dynamics, Succession, 

Emergence, Resilience and Adaptability. Each provides insights that informed my design process. 

Projective Ecologies
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Figure .85
‘Propelling Design With Ecology,’
By Tomas Folch and Chris Reed 

Sourced from: https://www.thenatureofcities.
com/2016/03/14/projective-ecologies-review/
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‘Ecology is, by definition, a transdisciplinary science focused on the relationship between living 

organisms and their environments’ (Reed and Lister, Parallel Genealogies)

Reed and Lister begin this section with an overview of the evolution of ecological theory over the 

past few hundred years from the natural sciences into many other fields. Felix Guattari defined these 

as ‘environmental, social and mental’ in his work, the three ecologies. But Lister and Reed expand 

these into fields of study: natural sciences, the humanities and design. It is the ‘design’ field of study 

that this literature review is most interested in.

The new perspectives on the natural world that emerged in the mid 20th century inspired the likes 

of C.S. Holling who pioneered work into ecological applications to resource management. Like the 

use of timed, controlled forest fires in the prevention of unpredictable and unmanageable forest 

fires. This shift from suppression to controlled emergence is in line with the shift in natural sciences 

away from a view that humans are the dominant species, and towards a view that all species are 

interconnected and play important roles within a unified ecological system. Through ecology in the 

natural sciences we can see the landscape as a dynamic and ever-changing entity, which implies a 

need for flexibility in how we design for it, and consideration of all users and actors within it. 

The growing popularity of these views began to influence other fields of research by the end of 

the 20th century. Daniel Botkins ‘Discordant Harmonies’ posited an application of ecology to the 

humanities

Essentially the application of ecology to the humanities hinges on the lack of delineation between 

the ‘natural’ and the ‘human’ world. Works from the early 90’s interrogate this concept in detail, Lister 

and Reed describe the findings of one such writer, Pogue Harrison:

‘the apparent contrast between humans and nature can be delineated only by a set of devices that 

are common to them – an inherent recognition that we can talk about the natural world or ecology 

only via a set of models that are intrinsically human.’ (Reed and Lister, Parallel Genealogies)

This is a useful observation because it defines the parameters of the designer. While we can consider 

other users of the site, our understanding of their world is limited to a human perspective. 

An exemplar author of this period can be found in Michael Pollan, who has written a variety of books 

of on these concepts. He breaks down the separation between what can be considered ‘natural’ 

and what can be considered ‘man-made’, interrogating the long history of influence each has had 

Dynamics
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on each other, the domestication and cultivation of plants, large scale food production, and wider 

still suggests that the webs of politics and economics that have been applied to the world are as 

much an ecology as the environmental ecologies in the natural sciences. It’s important to consider 

humans as both part of the ecosystem, and actors within human ecosystems. Regardless of the 

extent of an individual’s direct interaction with ‘natural’ ecologies, we all have a significant impact on 

wider ecosystems. 

The application of ecology to design can be traced back as early as the 1960’s and works by Ian 

McHarg. 

‘McHargs methodology gave quantitative value to resources and systems long ignored in the 

formulation of development plans.’ (Reed and Lister, Parallel Genealogies)

Though later criticised for its ‘objectification of the land’, McHargs work, which relied heavily on new 

methods of mapping, linked human and natural worlds and highlighted the interconnectedness 

between human environments, cities and suburbs, and the natural world. This work ‘Design 

with Nature’, published in 1969, inspired new directions in design ecologies. Though McHargs 

position often regards the land as a static object, his mapping techniques are useful for providing 

understandings of the land at a single point in time. 

Another important contributor to ecological theory was Richard Forman. His research developed 

new terminologies for ecological systems and developed new techniques experimenting with 

developments in new technologies. 

‘This work recognised the dynamic, living nature of ecological systems – not just the physical 

elements McHarg was mapping.’ (Reed and Lister, Parallel Genealogies)

Elements of McHarg and Formans works can be seen reflected in that of C.S. Holling, who was 

more interested in large-scale resource management. These early ideas have developed further 

today and acknowledge the landscape as a dynamic agency constantly in states of change. Lister 

and Reed write:

‘Adaptation, appropriation and flexibility became understood as the hallmarks of ‘successful” 

systems, and it is now widely accepted (if not fully understood) that it is through an ecosystems 

ability to respond to changing environmental conditions that persistence is possible’. (Reed and 

Lister, Parallel Genealogies)                 



Ian McHarg:
Design with nature.

The use of mapping to understand the 
wider context (networks and systems) 
that ecologies operate in. Discovers 

the ‘interconnectedness between cities, 
suburbs and the natural world.’ 

Top down approach.Richard Forman:
The dynamic living nature of 

ecological systems, how they interact.

‘How the material of the physical 
world supports the movement and 

exchange of ecological matter. ‘
Bottom up approach.

Crawford Holling:
Understanding resilience.

‘A pioneer of the notion of resilience 
and it’s implications for adaptive 

management practices’
Management approach.

Contemporary 
ecology (design)
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This is directly applicable to how design might respond to a changing climate and uncertain future 

projections. Understanding that the landscape is dynamic and ever changing is integral in our 

ability to design for change. Flexibility and adaptability are important tools in responding to these 

dynamisms.  

                                                                                                                                                                                                                                                                        

Landscape design in the later 20th century has attempted to experiment with some of these ideas. 

Works like the Thomas Plant gardens in France, The Ground Water Garden in Washington and the 

Intertidal Zone in San Francisco, play with ideas in dynamism, working to highlight the changing and 

co-dependent nature of the landscape, but as Lister and Reed note: 

 “But few designers have yet ventured beyond the metaphors and mechanics supplied by these 

two decades old models to design effectively for adaption to change or to incorporate learned 

feedback into design or to work in transdisciplinary modes of practice that open new apertures 

for the exploration of new systems, synergies, and wholly collaborative work.” (Reed and Lister, 

Parallel Genealogies)

Figure .86
Overlapping Philosophies in Ecology
By Author
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One contemporary designer who has experimented a lot with design ecologies, is James Corner. 

His essay ‘Ecology and Landscape as Agents of Creativity’, is showcased.Corner discusses the 

possibilities that ecology could provide to creativity and visa-versa. He sees potential Landscape 

architecture as an active agent in the evolutionary intervention. His perspective in design culture and 

his world views are heavily influenced by contemporary ecological theory. He states:

‘The lesson of ecology has been to show how all life upon the planet is so deeply bound into 

dynamic, complex, and indeterminate networks of relationships that to speak of nature as a linear 

mechanism, as if it were a great machine that can be intrinsically or extrinsically controlled and 

repaired, is simply erroneous and reductive.’ (Corner, Ecology and Landscape as Agents of 

Creativity)

His concern is that the focus on natural sciences and the development of technologies allowing in-

depth landscape analysis, something is lost in the arts and the representational aspects of landscape 

architecture. His interest is in how the ‘natural’ and ‘cultural’ realms as separate entities interact and 

become part of a singular whole, but additionally, how this whole is represented and how a wider 

ecology is formed between environmental ecologies and representational ecologies. So, he sees 

the art of design itself as an ecology, an adding to the dynamics of the landscape. Understanding 

the designer’s own perspectives as part of the design process is an important observation that 

should always be considered. Perhaps as designers we can start to expand the human perspective 

of the natural world by exposing glimpses into the daily lives of other beings.

This chapter concludes with several representations of dynamics in ecology. Of particular interest 

is the diagram, ‘Energy and Matter Flow Through an Ecosystem’, from H.T. Odum, 1971. This 

simplified diagram shows the processes, inputs and products of the relationships in an ecosystem.  

When compared to ‘Waste flows, Backflows and Reflows, by Pierre Belanger in 2009, we can start 

to see the similarities of larger, city scale ecologies, with earlier understandings of ecology from the 

natural sciences. We can then start to understand diagrams like, ‘Delirious Piranesi in Bloom’, 2005, 

as an explanation of a manufactured ecology, a vertical garden, providing a role as part of a wider 

ecology, CO2 conversion and fauna habitat, within the city of London. These images are all useful 

tools in showing the dynamisms of the landscape and the intricacies of user interactions. They 

provide precedence for diagrams within my own analysis. 
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This chapter describes the evolution of ecological thinking 

toward contemporary design theory. It also positions the text as 

a summary of these discoveries to help with new applications 

and further developments. It sets out how ecological thinking can 

work to solve emerging problems that have come from designs 

to facilitate static landscapes and suggests a way forward for 

designing the dynamic and shifting landscape of Taita Gorge is 

through connection and flexibility.

Figure .87
‘Energy and Matter flow through an ecosystem,’, H. T. Odum
Sourced from: http://www.sankey-diagrams.com/odums-energy-and-matter-
flows-in-ecosystems/

Figure .88
Waste flows, Bakflows and Reflows,’ P. Belanger
Sourced from: https://discardstudies.com/2015/03/10/cfp-geographies-of-
waste-space-scale-and-geopolitics-due-march-13/
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Figure .89
’Delirious Piranesi,’ GROSS.MAX + M. Dion
Sourced from: https://twitter.com/chrisreedstoss/status/493383173213290498
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Succession
This chapter compares excerpts of works from throughout the later part of the 20th century and 

images on the theme ‘succession’.

Christopher Hight’s ‘Designing ecologies’, interprets the operation of ecology in the design disciplines 

as both ‘catalyst for innovation and eternal disruptive force’. Though largely a reinforcement on the 

concepts and development of ecology, what sets it apart from the themes discussed in the previous 

chapter is his discussion of ecology and it’s early positioning in opposition to architectural theory. 

He then explores later works like, James Corners ‘Eidetic Operations in New Landscape’ and Stan 

Allen’s ‘Infrastructural Urbanism’, as calls of hybridity and interdisciplinary design. Hight states:

‘This hybridity is crucial for projective design ecologies’ (Hight)

Hight intensifies this observation by exploring the paradoxes of an imagined ‘idealised nature’ that 

‘is no longer relevant to contemporary society’, and that of the value of discipline, if that value is to 

be determined by autonomy. Hight‘s argument in this chapter is to dislodge the idea of hierarchy in 

design disciplines and instead adopt interdisciplinary design roles between architectural, landscape 

and other practices. In doing so, they form an ecology modelled on the natural world, that is made 

more resilient in its dynamism.  Interdisciplinary design is a fascinating and useful tool and topic, it 

is beyond the scope of this thesis simply because it is such a broad topic to explore in the limited 

timeframe and document length. 

C.S. Holling and M.A. Goldberg also advocate for collaborative design processes in ‘Ecology and 

Planning, 1971. In doing so they describe two case studies of human intervention in the prevention 

of pest species, Malaria control in Borneo and Cotton pests in Peru. The authors use these 

examples to explain the complexity of ecosystem interactions that have developed over time, and 

the character of accumulated changes with disastrous consequences. They call for policy makers to 

understand the complexity of problems before trying to offer simple solutions and identify both time 

and scale as key components of this complexity. They call for variety of solutions that revolve around 

small scale interventions and decentralized efforts, which can only occur through collaboration and 

interdisciplinary communication. While collaboration and interdisciplinary communication are not 

key components of this thesis, it is important to note the onsite dynamisms as a key component for 

planning for succession in an intervention. 
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The third part of this chapter is a series of selections from ‘Landscape Ecology Principles in 

Landscape Architecture and Land-Use Planning’, by W. Dramstad, J. Olson and R. Forman from 

1996. This cross-disciplinary work offers insight into the application of ecology to Landscape design, 

planning and management, through a shared terminology. Their descriptions of ‘Patches’, ‘Edges 

and Boundaries’, ‘Corridors and Connectivity’, and ‘Mosaics’ provide a useful tool in the interpretation 

of the landscape. ‘patches’ can be understood as territories, that exhibit a sense of isolation. 

This thinking has supported my conceptualisation of the Taita Gorge in a spatial ecological paradigm 

where the site is understood as a patch. ‘Edges and Boundaries’ are thus what define the extent 

of these patches, defined in the study site by the topography of the Landscape. ‘Corridors and 

connectivity’, are the links between patches, the rivers roads and railway lines that connect the study 

site ‘patch’ to a wider network of patches. ‘Mosaics’ describe the patterns of patches, boundaries, 

corridors and the increasing or decreasing fragmentation between them over time and scale. It is 

useful to understand the tangibility of these terms to a variety of discipline discourses. 

Figure .90
‘Wildlife movement diagrams,’Dramstad, Olson and Forman
Sourced from: https://www.pinterest.com.au/
pin/202591683213604480/?lp=true
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Most inspirational for this research is James Corners ‘Field Operations’, which maps not only the 

spatial qualities of site, but how these qualities provide differing interactions with multiple ecologies 

and how these relationships affect each other causing change over time. This is shown across 

multiple scales. Relevant here and catalytic to this research is an understanding of how ecologies 

affect design thinking — that is how the landscape can be seen, and how design is a mobilising 

agent of values through space and time. The relevance here is in the application of research into 

dynamisms to timelines and across scales.

Figure 91
‘Habitat Phasing,’ James Corner Field Operations

Sourced from: https://www.pinterest.fr/pin/92323861083686980/
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This section of Reed and Lister’s collection demonstrates the relationship between cultural and 

natural landscapes by introducing the concept of the biosphere and the anthrome.

In Daniel Botkin’s’ 1990 publication, ‘Discordant harmonies’, the idea of the biosphere is discussed 

through the analogy of the ecology of a moose. The ecology inside the moose’s stomach and the 

ecology the moose affects within the forest are different in scale, physicality and longevity. Yet they 

are interrelated with the moose as both a medium between them, and an integral part of each. A 

biosphere is a system that is a system that contains life. You could argue that the biosphere of the 

stomach bacteria of the moose, is within the moose’s stomach, but the biosphere of the moose is the 

forest. But Botkin’s raises the point that the forest, and earth as we know it today, hasn’t always been 

a biosphere for the average mammal. It wasn’t until early life forms, such as cyanobacteria, caused 

an imbalance in the atmosphere catalysing the process that produced oxygen in our atmosphere. 

Therefore, Botkin’s argues,

‘Life is the biosphere for life,’ (Botkin)

This is an intriguing argument in ecological theory, as it likens to the earth not to a machine, but 

to an evolving organism. Botkins views give the earth and the environment agency, and this could 

be likened to any number of non-westernised cultures views around the world, including that of 

Maori, that personifies the landscape and the water as well as the organisms operating within the 

environment. 

Erle C. Ellis also writes about the biosphere in his book ‘Anthropogenic Taxonomies- a taxonomy 

of the Human Biosphere.’ Ellis’s writing builds on Botkin’s views of life as the biosphere of life and 

discusses how humans in particular have shaped the biosphere of humans. The global ecological 

patterns produced by sustained direct human interactions with terrestrial ecosystems introduces the 

concept of anthropogenic biomes, or ‘anthromes’. These texts shift the focus of environment away 

from an idea of humans and non-humans as separate participants in a habitat or environment, and 

instead balance their needs as equal participants within a shared ecosystem. 

Emergence



Page | 70

Lierature Review

The first evidence of anthromes present themselves in early agricultural development thousands of 

years ago and can be described as the ‘native state’ of many parts of Europe and Asia. It is easy to 

consider anthromes as non-diverse landscapes of homogeneity, but actually, despite the conflict 

between values of settlement, agriculture and conservation that have always been present, 

‘most anthrome landscapes take the form of multifunctional mosaics of used and novel ecosystems. 

For this reason, it is possible for global efforts to conserve, enhance, and restore biodiversity within 

anthromes, even without necessarily reducing land-use overall.’ (Ellis)

This text really drives home the fact that humans are a part of the natural world and expands on this 

with the idea that the natural world is a part of the human world too. This being the case, there is no 

reason why biodiversity can’t be more apart of the anthrome. 

In ‘Cultural Landscapes and Dynamic Ecologies: Lessons from New Orleans,’ Jane Wolff discusses 

the dangers of the anthrome when the pre-cultural landscape formation is ignored or forgotten. 

Originally extensively swampland, early development occurred on the natural levees along the river, 

where a new port developed. As the port boomed and economic growth followed, more people 

immigrated to the region, while viable space for settlement remained the same. Following industrial 

developments in pumping technologies, the opportunity arose to drain these swamplands for the 

sake of freeing up land for development. As this became the new norm for the region’s development, 

the process was repeated over hundreds of years, which facilitated the occurrence of subsidence. 

Not only did subsidence cause the newly developed neighbourhoods to sink below the water level, 

therefore setting in place a need for pumping mechanisms to maintain the biosphere, but it also 

affected water flow and sediment deposit in the Mississippi, that has nationwide effects. Sediments 

feed the wetlands downstream from New Orleans and the increase in water volume decreased the 

sedimentation process. These wetlands were a natural buffer to storm surge and hurricanes for the 

New Orleans area, and have dramatically reduced since settlement began 300 years ago due to a 

mixture of subsidence and a loss of nutrients. 
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Figure .92
‘Historical sections,’ J. Wolff
Image scanned from book, C Reed and N. Lister, ‘Projective Ecologies
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‘A system built to dry the city out has merely redirected the water that is always present in a delta 

landscape.’ (Wolff)

Where the blame should fall on the disaster that followed hurricane Katrina in 2005, is hard to place 

but we can see correlate with the way the Hutt Valley has developed.  Yet prevailing complex land-

based economies are hard to change. The perpetual cycle of adapting the landscape for settlement, 

and the extension of that adaptation for the purpose of economic and population growth is common 

throughout the world and human history. They are the hallmarks of the anthrome. But there is no 

need for this tendency to continue, and by applying the logic that Erle Ellis put forward, we can start 

to see how design intervention might reduce the risk of these kinds of natural disaster.

The tendency of city planners to separate the ‘human’ from the ‘natural’ systems can lead to ignorance 

of what these ‘natural systems’ are and the power they possess. Most people living in New Orleans 

had no idea of how their city shaped the landscape or the water systems running through it, and 

were unprepared for the disastrous consequences that followed. As NZ’s most densely populated 

flood plain, parallels can easily be drawn to the Hutt Valley, and the level of damage we can expect 

if we don’t change our perceptions to land-use and flood protection in the region. Allowing for 

emergence and environmental change is a significant part of this. 

The final section of this chapter, has a number of images describing patterns of ecology and 

interconnected infrastructures. James Corners ‘Field Operations’ appears in this section also, in 

its description of diversification in time. It maps the sequential process of introduced biodiversity 

over a five-year period. It shows how a manmade intervention can trigger processes that increase 

biodiversity exponentially and thus critically informed the approach of this research. 
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Figure .93
‘diversification in time,’ James Corner, Field Operations
Sourced from: https://www.pinterest.com.au/0t7msi26bt1fykx/
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This chapter focuses on ecologies that exist within our cities 

and the existing nuances that facilitate life in the contemporary 

anthrome offering direct relevance for this investigation.

‘Do Landscapes Learn? Ecology’s “New Paradigm” and Design in 

Landscape Architecture,’ by Robert Cook (1999) revolves around 

the botanical history of ecology and new theories in succession. His 

background in botany and ecology, and his interest in Landscape 

architecture, give him a cross-disciplinary perspective on how the 

two can influence each other. He recognises the shortcomings 

in the aesthetics of ecological design. He also questions the 

common understandings of what a ‘good’ or ‘bad’ ecology is to 

which this research aligns.

‘The concern seems to be, almost to the point of dogma, that 

anything really creative or fun must be “unhealthy” and bad. But 

do we know this to be true…?’ (Cook)

If human environments are a part of the wider ecosystem, then 

surely our ability to enjoy ourselves within overlapping habitats 

should be considered healthy and good. Recreation could be 

seen as the glue that binds residential areas and non-human 

habitats into a synergy. A large part of this would be the vegetation 

based habitats that function for both human recreational activities 

and non-human habitats. 

Peter Del Tredici offers additional insight into resilient landscapes 

in his work ‘The Flora of the Future.’ This work discusses the 

spontaneous, opportunistic and emergent character of urban 

weeds. The alteration of the urban landscape by humans sees 

changes to everything from soil PH to water availability and pollutant 

run-off. These alterations can make reestablishment of the original 

vegetation impossible and is a big factor in why introduced spies 

that are better adapted to the new conditions often take over in 

under maintained, peri urban and in infrastructural margins. 

Resilience
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While the suggestion that allowing the ‘resilient’ invasive species might be inappropriate in the 

New Zealand context, the altered conditions of the anthrome should still be considered in any 

new planting. This is particularly relevant when considering climate change, species native to the 

Wellington region may no longer be appropriately adapted to new climate. And with the slow speed 

at which New Zealand native plants grow and reproduce, this may cause a real issue for succession. 

Tredici’s study might offer a path forward in the development of planting palettes that not only 

include species native to local regions, but plants that are native to NZ, in regions that reflect the 

climatic changes likely to occur within their lifespan. 

Directly applicable in this research, David Fletcher offers a view of engineered river as ‘infrastructural 

ecologies.’ Fletcher discusses the importance of what he terms ‘Freakologies’ to the emergence 

of succession in infrastructural landscapes. His research revolves around the Los Angeles River, 

the backdrop of the famous drag race scene in ‘Grease’. Initially this area was part of an intricate 

network of streams and tributaries than ran across the state, all of which were ephemeral, running 

dry in the summer and flooding in the winter months. 

“Such extremes inspired settlers to view the river as a violent flood machine, something to be 

restrained” (Fletcher)

It was this ‘restraining’ of the river into a single, contained area, that caused it to become the 

consistently ‘riverlike’ version it is today, just like in the Hutt River. But rather than suggest a return to 

a ‘Bucolic’, or more ‘natural’, state, Fletcher argues for the acceptance and celebration of the river 

how it is today, arguing that the animals and people who inhabit it and its vicinity, have adapted to 

this new engineered version of the river.

“The naïve desire to return the river to a ‘natural’ state amid an asphalt metropolis is, in fact, a threat 

to the urban ecologies that have emerged in response to the rivers modifications.” (Fletcher)

Indeed, the river has evolved, for better or worse, into another entity. separated into distinct regions 

owned and operated by a variety of users, public/private, human/non-human, intended/unintended. 

Criss crossed by gang territories, and with bat habitats in the form of bridges, these are the 

‘freakologies’, the succession of ecologies in an engineered habitat.
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“Embracing Freakology rather than bucology is the key to 

understanding the contemporary river, it’s watershed and our 

place within it” (Fletcher)

The chapter ends with diagrams in ‘resilience.’ C.S. Hollings four 

ecosystem functions as reinterpreted by Folch, Reed and Lister, 

describes the feedback loop of potential, connectedness and 

resilience over time. 

Figure .94
‘Four ecosystem functions,’ c. S. Holliing [Reinterpreted, Folch, Reed and Lister]

Sourced from: https://twitter.com/chrisreedstoss/status/503177159226445824
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The most relevant topics discussed in the final Chapter include 

‘Wicked Problems’, and ‘The Shape of Energy’. Wicked problems 

are those introduced in Dynamics, those complex issues that 

arise across time and scale. The problem existing in the study 

site of this thesis of the conflict between flood protection, native 

habitats and human residential requirements could be considered 

a ‘wicked problem’. ‘The shape of energy’, focusses on how these 

dynamisms change and adapt over time, and how by looking not 

to the symptoms of energy change, but to the energy source itself, 

we can learn to predict in more detail the adaptions of the entities 

within the landscape. 

Both these concepts relate to adaptability and a way forward for 

Landscape Architecture in fragmented landscapes of infrastructure 

in identifying the dynamisms operating within the landscape, and 

in finding interventions to work with all the moving parts. That isn’t 

to say that large scale infrastructural and engineered interventions 

should continue however. The site analysis shows the flaws in this 

kind of thinking and a need for a new approach. That is why I have 

adopted a ‘light touch’ approach to design, one that allows for 

flexibility in site use and habitat design, that allows for emergence 

of additional adaptations over time. 

‘Design thinking advocates suggest that its apparently chaotic 

and non-linear aspects mean that design thinking has an 

elective affinity with complex problems, which are similarly 

characterised by emergence, nonlinearities and thresholds.’ 

(Westley and McGowan)

Adaptability
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Figure .95
Datum collection for Fresh Kills Park,’James Corner, Fielld Operations

Sourced from: https://www.pinterest.com.au/pin/516365913506806674/?lp=t
rue 

Figure .96
‘Airport Crossing,’ from SOAK, A. Mathur and D. da Cunha

Sourced from: https://www.pinterest.com.au/pin/269793833902833736/?lp=true
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Reed and Lister’s collection gives this research a critical insight 

into what is at stake for landscape with respect to ecology. As the 

discussion above highlights, complex landscapes are dynamic 

comprising of shifting and emerging qualities. Studying this 

literature inspires me to mobilise design processes synonymously, 

as an ecology of relations. This approach changes not only what 

I look at in the Hutt Valley landscape, but how I develop means of 

spatial reorganising, or undertake designing in the context of: How 

can landscape design intervene to create shared experiences in 

fragmented landscapes of infrastructure?

The suggestion throughout this book is that designing with wicked 

problems means designing flexible interventions to solve parts of 

the problem, without interfering with other systems in the process, 

as much as possible. Infrastructural landscapes are now a part of 

the biosphere and an integral part of emergent ecosystems. To 

completely change these systems now that they are established 

and try to revert to the non-human affected landscape, would 

cause more harm than good, even if it could be achieved. Instead, 

accepting aspects of the infrastructure and engineered solutions 

to past problems as part of the evolution of the site is the only way 

forward.

Critical Reflection of Literature Review
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Figure .97
Methodology (Precedent Review)
By Author
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Wraight and Associates, 2006
Example of linking human and non-human networks.

Waitangi Park, a waterfront park designed by Wraight Landscape in 2006 examples how design 

can be used for linking human and non-human networks.

The design allows a two-way arterial flow of slowly treated run-off from the central city into the 

harbour safely, and of fauna and flora into the city moving upstream through these waterways. By 

slowing down the water flow and allowing it to linger, life follows. Water is a vital part of any ecology 

on earth, and this project effectively ‘weaves’ riparian process into city life. 

Undertaken initially as a response to WSUD – Water Sensitive Urban Design, the water route is 

directed form storm water run-off in Newtown, and the planted edges treat this water of pollutants 

and sediment, before it is discharged into the harbour. The exposure of the water treatment process 

brings water movement and stream health into the fabric of daily life. It therefore performs two key 

functions, both as effective treatment for the wellbeing of the environment, and as recreational 

resource for the general public where interactions between these ecologies occur. 

Central to the interactions that take place across the intervention, are the careful placement of 

pathways, each facilitates a different movement, allowing differing energy flows through the space. 

Wide paved bordering pathways allow for fast movement of varying types, skaters, cyclists, and 

runners alongside morning commuters. Meanwhile throughout the site smaller boardwalks and 

scattered pavers allow for a more playful and lingering movement, which encourages interactions 

between users of the space.  

This project is an exemplar of overlapping habitats and co-existence. It is particularly useful to see 

how WSUD interventions could be designed in such a way that benefits all potential site users 

and have a positive impact on the environment. It also provides a variety of human-user activities, 

allowing for commuter movement, active recreation users and family and passive recreation users 

of the site. It should be noted however that this project occurs on a mostly flat and urban site 

context, so the application of some of these techniques would need to be adapted to suit the Taita 

Gorge context.

Waitangi Park: Wellington, NZ

Figure .98
Plan, Waitangi Park

Sourced from: https://www.geocaching.com/geocache/GC2H6QY_waitangi-park-
wellington?guid=76aaed06-1b73-4206-adaf-e9d06311636e
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Figure .99,
Paths itype variability
Sourced from: http://www.waal.co.nz/our-projects/urban/waitangi-park/

Figure .102
Paths itype variability
Sourced from: http://www.waal.co.nz/our-projects/urban/waitangi-park/

Figure .100
Overlapping ecologies
Sourced from: http://www.waal.co.nz/our-projects/urban/waitangi-park/

Figure .101
Clear Threshold
Sourced from: http://www.waal.co.nz/our-projects/urban/waitangi-park/

Figure .103
Exposure of Rejuvenating technologies
Sourced from: http://www.waal.co.nz/our-projects/
urban/waitangi-park/
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NEXT Architects, 2016
Example of Ephemeral pathway.

In sunny weather a path is exposed leading to the main bridge, while in flood, only the bridge 

appears sculpturally in the distance, inaccessible to people. In the time after heavy rain scenes like 

the one pictured above occur and allow a playful way for people to cross. What is exciting about 

this concept is the mimicry of natural water networks. The path is as ephemeral as many streams. 

The design allows for flood, and embraces it, as part of the ecology of the pedestrian network. 

This is a significant work because it provides flexibility that services the rivers spatial needs as 

a priority. It was part of wider works to widen the flood plain and remove a dike that created a 

central recreational island. The bridge is an extension of the pathways that run through the island, 

and as such serve a primarily recreational purpose. The aesthetics and functionality of the bridge 

change through differing seasons and allow an inherent connection to the dynamisms of wider 

environmental ecosystems. 

Zalige bridge is a useful precedent in accepting flood as part of the anthrome. It playfully integrates 

pedestrian movement into a temporal landscape and allows the landscape to adjust the purpose 

of the bridge for humans with changing climatic conditions. While the idea of a temporal pathway 

works well in this recreational setting, the site analysis at Taita Gorge suggests a need for a more 

permanent pathway for daily commuters. However, there are aspects of temporality that could be 

incorporated into my design exploration in more recreationally focused areas. 

Zalige Bridge; Netherlands

Figure .104
Plan, Zalige Bridge and Context

Sourced from: https://landezine-award.com/zalige-bridge/
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Figure .105
Low waster level
Sourced from: https://landezine-award.com/zalige-bridge/

Figure .106
Multiple path options
Sourced from: https://landezine-award.com/zalige-bridge/

Figure .107
High water level
Sourced from: https://landezine-award.com/zalige-bridge/

Figure .108
Summer Use
Sourced from: https://landezine-award.com/zalige-bridge/

Figure .109
twice a year, full flood
Sourced from: https://landezine-award.com/zalige-
bridge/



Page | 86

Precedent Review

James Corner Field Operations, 2008
Example of ecologies in public amenity

This project exists on the site of an old landfill. It utilises the 2200 acres as parkland for much 

needed community amenity. What was once a space of pollution, conflicting with public and 

environmental interest has now become a space that synergises these agendas.

This project originated as an intervention to treat a landfill area as well as provide a space for 

recreational amenity. It has since grown to include wetlands to buffer the site from flooding and 

storm surge, solar energy generating areas and connection into residential typologies. The design 

process utilises an understanding of succession, it maps the future aesthetic of the park and 

provides for these changes. It demonstrates a way of building resilience into park management. 

The development of recreational amenity is a common way to offset the economic cost of 

ecosystem regeneration. It provides a synergy of purposes that ultimately lead to the benefitted 

wellbeing of both social and natural networks. Sometimes the application of this offset can seem 

simply gestural rather than functional.  This happens when potential for interactions is not explored 

effectively, and networks are situated apart from each other.  

Though using wetlands as a buffer is an innovative use of natural systems, it seems less a synergy 

and more a different kind of boundary. Wetlands are often applied this way in contemporary design 

as a way of greening edges. But the use of wetlands at Freshkills seems to detract from what 

the wetlands themselves have to offer. Perhaps the experience of wetlands could be enhanced 

through interacting ecologies. 

Fresh Kills Park is a useful precedent in understanding how a large scale development might 

develop over time. The key difference between this project and the Taita Gorge study site is in the 

scale of the intervention. The planning stages of Fresh Kills Park provide insight into how networks 

can be understood and planned for over time and scales.

Fresh Kills Park: New York, USA

Figure .110
Plan Fresh Kills Park
Sourced from: https://www.archdaily.com/339133/landfill-reclamation-fresh-
kills-park-develops-as-a-natural-coastal-buffer-and-parkland-for-staten-
island/51337749b3fc4bf1dd0000e7_landfill-reclaimation-fresh-kills-park-
develops-as-a-natural-coastal-buffer-and-parkland-for-staten-island_5_areas_
fo_b-jpg/
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Figure 111
Rubbish dump extent before intervention
Sourced from: https://www.iconeye.com/
architecture/features/item/9649-fresh-kills-
landfill-becomes-new-york-park

Figure 112
Rubbish dump extent, city in background
Sourced from: https://www.iconeye.com/
architecture/features/item/9649-fresh-kills-
landfill-becomes-new-york-park

Figure 113 - 114
Sustainable power generation options
Sourced from: https://www.huffpost.com/entry/freshkills-park-solar-
energy-new-york-city-images-_n_4343185

Figure 115
Succession study
Sourced from: https://www.pinterest.com.au/
pin/317222367475062625/?lp=true

Figure 116 - 117
Early stage development in two areas
Sourced from: https://www.audubon.org/magazine/july-august-2015/new-
yorks-fresh-kills-landfill-gets-epic
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STOSS LU, 2008
Example of synergies of ecology

The aim of this project was to create an ‘urban estuary’, a dynamic space that works with 

the ecological interests of both river and lake while ensuring and enhancing the movement 

systems, such as the ‘Martin Goodman Recreation Trail’. Ultimately the project acts as an 

interface between human and ecological environments in a recreational format. It works to 

enhance these systems by entwining them as well as adding to them as separate systems. 

Though a theoretical project, it does experiment with a more immersive 

experience within a large area across typologies. The lines between recreational, 

residential and industrial precincts are blurred and intermingled with combined 

networks of both human scale and environmental networks. 

In order to build in a level of resilience to a project like this, an understanding of 

succession and how the project might evolve over time could have been highlighted. The 

interactions that occur are designed for an ecosystem that exists in a steady state. 

It is a shame that this project is only theory, but a lot of the work involved in 

the concept development is reflective of the kind of research that needs to be 

applied in the design phases of this thesis. The Lower Don Lands concept aims 

to integrate ecologies into the recreational life of human systems and deals with 

ideas in species regeneration through co-existence in shared habitats.  

Lower Don Lands (Theory/Concept only): Toronto, Canada

Figure .118
Plan Lower Don Lands
Sourced from: https://www.stoss.net/projects/planning-urbanism/lower-don-
lands
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Figure .123
Wetland section
Sourced from: https://www.stoss.net/
projects/planning-urbanism/lower-don-
lands

Figure .122
Species regeneration
Sourced from: https://www.stoss.net/projects/planning-urbanism/lower-
don-lands

Figure .119
Overlapping site use
Sourced from: https://www.
stoss.net/projects/planning-
urbanism/lower-don-lands

Figure 124
Integrated urban fabric
Sourced from: https://www.stoss.net/projects/planning-urbanism/lower-
don-lands

Figure 120
Integrated edge treatment
Sourced from: https://www.stoss.net/projects/planning-urbanism/lower-don-
lands

Figure 121
multi species habitats
Sourced from: https://www.stoss.net/projects/planning-urbanism/lower-don-
lands
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Donaldson and Warn, 1996
Example of overlapping histories

This project examples how connection to the natural world across timescales 

through experiential ecologies can be carried out with design. Increases appreciation 

of other ecologies by immersing humans in an otherwise foreign habitat. 

The design establishes a 40m high treetop walk set in ancient Eucalypt forest in Denmark, 

West Australia. It is considered a ‘nature based’ tourism attraction, designed for minimum 

impact on the forest floor and existing vegetation. The tree top walk provides an economic 

boost through tourism to the small town. It provides multiple views points to provide an 

otherwise inaccessible perspective and allows interaction with tree top ecologies. 

‘Valley of the Giants’, is eye opening in how human life can be improved with access to new 

habitats, through observation of new ecosystems at play. It makes humans a guest of the 

tree top environment and allows a new perspective to be gained across time and scale. While 

this project works well in this ancient 400 year old Eucalypt context, the only existing trees at 

Taita Gorge are non-native and no older than 50-60 years. Any new planting would take time 

to establish and grow. Additionally, assuming a similar tree top walk could be implemented, 

the path would likely need to be accessible to a variety of users as it is part of a residential 

neighbourhood, rather than a tourist focused landscape in West Australia. This means that a tree 

top walk would be limited in height, and may become tree bottom walk as the trees grow and 

become more established. But this could be a positive aspect, when planning for succession.

Valley of the Giants: West Australia, Australia

Figure .125
Section Valley of the giants
Sourced from: https://land8.com/do-you-dare-to-venture-on-the-valley-of-the-
giants-tree-top-walk/
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Figure 126
Birds eye view
Sourced from: https://land8.com/do-you-dare-to-venture-on-the-valley-of-
the-giants-tree-top-walk/

Figure 127
Treetop experience
Sourced from: https://land8.com/do-
you-dare-to-venture-on-the-valley-of-the-
giants-tree-top-walk/

Figure 128
completion of section
Sourced from: https://land8.com/do-you-
dare-to-venture-on-the-valley-of-the-giants-
tree-top-walk/

Figure 129
Ground level experience
Sourced from: https://land8.com/do-you-dare-to-venture-on-the-valley-of-

Figure 130
Structure, minimum impact design
Sourced from: https://land8.com/do-you-dare-to-
venture-on-the-valley-of-the-giants-tree-top-walk/

Figure 131
Ground level emersive experiences
Sourced from: https://land8.com/do-you-dare-to-venture-on-the-
valley-of-the-giants-tree-top-walk/
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The purpose of early experimentation was to understand how the existing network organisation 

formed a relationship with site ecologies, and how these networks might be rearranged to better 

facilitate current and future user needs. The initial desire was to consider evident fragmentation 

to define edges. These were identified through a study of territory observed onsite, and earlier 

assessment of land typology. Emphasising the boundaries and edges of typologies and territories 

identified agency and character of the existing boundaries.  I discovered most of these boundaries 

impacted the accessibility and connectivity across the site significant. 

Following this identification, desire lines of existing site users demonstrated the points of conflict 

between networks. These desire lines drawn from sudden changes in route and connection to 

resources and likely future needs were obtained from projections as demonstrated by Appendix D, 

Timelines.

Figure .133
Methodology: Design Phase .01
By Author
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Design Phase .01
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Designing for Networks
Focussing upon the study site topography supported identification of waterways and slope as a 

primary driver of territory formation. Very different spatial characteristics on the western and eastern 

sides of the river appeared. Slope, acting as the barrier between water and recreation areas, while 

water acting as the barrier between slopes. Of course, what generates this relationship is the flood 

protection, yet what I discovered was that whilst preventing water over flow from damaging residential 

areas, access to the amenity that water provides is spatially obscured.  This study gave me some 

clues to the role of topography in regard to water flow, changes in flow strength and volume as 

having numerous effects throughout the water network of the Hutt Valley. 

Figure .115,
By Author

Figure .134
By Author

Figure .136
By Author

Figure .135
By Author

Figure .137
By Author
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Figure .138
By Author

Figure .140
By Author

Figure .139
By Author

Figure .141
By Author
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Utilising the CIRIA, International Levee Handbook (Part L 

Chapter 9 and Part M Chapter 10), several rules of thumb can 

be determined. Widening of the river causes slower water flows, 

while restricting the space increases water flow rate. Slower water 

speeds increase sedimentation deposits, while faster speeds 

can cause erosion. Relating this onsite discovery to Fletchers 

Freakology study, there is a need to maintain at least the main 

water channel as is, in order to prevent damage to systems that 

have already adapted to the anthrome created here. What can 

be adjusted however is topography of flood plains and the river 

tributaries that flow through them. 

Widening the flood plain would slow water in a flood event, but it 

only works if the space is wide enough further downstream that 

bottlenecking does not occur as a result. 

Stop banks (Levees) are a vital part of the flood protection network. 

Ultimately their functionality is dependent on continuity of a high 

point that sits above the highest flood water level. When topping 

occurs, the integrity of the stop bank is jeopardised. However, 

while there is a recommended max. slope of no more than 1:2, 

there is no minimum specified, this is primarily decided by the 

availability of land and requirements for flood plain capacity. More 

room for a flood plain often requires a steeper slope to the banks 

to provide for a greater volume of water. Additionally, if too much 

variability occurs in the slope of stop banks where the water meets 

the land, turbulence will occur. This is likely to damage the structure 

of the bank as well as create a hazard for people who wish to 

interact with the water. Looking at the engineering requirements 

of a stop bank we can start to see how homogeneity becomes 

a product of engineered landscape networks. This investigation 

works against such a habituated engineered landscape response 

seeking constraints within which to design. 
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Figure .142
By Author

Figure .143
By Author

Figure .145
By Author

Figure .146
By Author

Figure .147
By Author

Figure .148
By Author

Figure .144
By Author
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The most flexible part of this particularised water network are 

the Hutt River tributaries. Though how they enter and exit the 

site and the river have already been significantly modified, they 

demonstrate a varying and ephemeral nature. The existing state 

of these discharging tributaries has come about through intensive 

engineering in response to flooding events where they perform the 

function of distributing water as quickly as possible. The resulting 

water form is regulated by direct concreted channel routes. Stokes 

Valley stream has an unusual entry as runs parallel to the river 

for over 100m before it is discharged. This is to direct the point 

of entry downstream from Stokes Valley avoiding flood events 

such as in 1972 when the water bottlenecked causing serious 

detrimental effects. 

The bridge over Stokes Valley forms part of Eastern Hutt Road 

and creates another bottleneck. This dynamic is a key feature of 

the future flood area indicated as the 1:100 flood zone of the Hutt 

River. To the West, is a secondary tributary that runs through the 

golf course. It is more ephemeral in nature and its upper reaches 

are un-retained. Flooding events are common from this tributary, 

and damages occur to the golf course are common. 
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Water based ecologies
This research into the options for the water network shows a limited ability to adjust the layout of 

this network. It also highlights opportunity to provide a series of smaller interventions that may work 

within the existing engineered system. The topography and existing land use throughout the study 

site prevent much work in widening or adjustment to stop banks and flood plain, but there is space 

to alter the river cross-section at the Stokes Valley entrance. Tributaries could also be widened, and 

the ephemeral qualities exaggerated to allow for variety in flow over time. Such conditions would 

also potentiate new relations between species habitats. 

From the existing requirements of the water network, we can start to see how changes to the site 

might affect the various ecologies mentioned. The main changes being designed for are population 

increase, climate change and habitat protection/creation. Therefore, the water networks, in addition 

to minimising flood risk, can be seen to provide amenity for social interaction with flexibility for 

shifting water temporalities, and potential water storage features for times of drought.  This initial 

work also showed that there was potential to improve habitat and existing habitat protection for 

native and non-invasive aquatic species. 

Figure .149
Water Networks, 
existing and 
proposed
By Author
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Residential based ecologies
Placing design study focus upon road ways or foot paths indicates the conflict of interest that exists 

between pedestrians and vehicles. Typically, foot path sections range between 1.8 and 2.1m, and 

most roads are about 8-10m wide allowing two people or two cars travelling in opposite directions 

to pass one another with ease. When road sections preclude pedestrian space, a priority on 

vehicular movement in the situation becomes evident – such a condition presents in the study site 

as a typology common to post 1970’s suburban neighbourhoods throughout the world. This spatial 

relation of a footpath ‘left off’ the transit corridor indicates an area homogeneously reliant on privately 

owned vehicles. Whilst the study site is served by a commuter rail network, the lack of pedestrian 

services integrating the rail and other movement networks suggest most commuters would rely on 

private vehicle to access the train service. 

The pedestrian network itself, when grouped into connected areas, illustrates a single join between 

the eastern and western sides of the valley. When compared with the rail network, we see no 

connection between Stokes Valley and any railway station. Overlay again an image of public open 

space and we see the boundary between residential typology and public realm exists as roadway.  

This study reveals the fragmented nature of the study site.

From the existing requirements of the residential network, we can observe how potential changes 

to the site might affect ecologies. With consideration of population increase, climate change and 

habitat protection, the residential networks need to provide: a variety of options for transportation, 

flexibility in street and pathway networks, minimal residential contribution to climate change through 

intelligent plant choice and placement, appropriate vegetation species to cope with climatic changes, 

connection between social habitats and singular habitats only as necessary.
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Figure .150
Residential 
Networks, existing 
and proposed
By Author
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Vegetation based ecologies
Considering the vegetation ecologies, we can see conflicts occurring between residential networks 

and ecosystem habitats. The heavily vegetated regions are ideal for bird life and reflect earlier 

stages of the development of the Hutt Valley. However, graded residential areas need access to 

sunlight and legibility of pathway precluded by intensive forest or shrub cover. Intensified vegetation, 

whilst terrific for many species would riverside picnicking areas such as that afforded by open grass 

space. As discovered even a small amount of vegetation removed and given over to grass space 

promotes an intensified recreational value. 

The vegetation networks of the study site need to utilise resilient species for projected climatic 

conditions, while providing variety of species for resiliency; It should utilise species that will provide 

variety of habitats for differing species, and variety in habitats for overlapping ecologies. 

Figure .151
Vegetation Networks, existing and proposed
By Author
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Critical Reflection on Design Phase .01
What came out of this very early experimentation were the problems in the landscape when certain 

networks are prioritised over others. I speculate that is the attempt to find balance between uses that 

generates the edges of typologies. It’s these edges, the points between two typologies that I consider 

as holding the key to using the landscape to generate synergies. By looking at the requirements of 

each system and finding new options in spatial arrangement, a new network map and experience of 

the site could emerge out of conflict.

Ultimately Phase 01 identified the following priorities:

• connectivity and social interaction between suburbs; 

• a public link between manor part train station and Stokes Valley entrance; 

• improved eel and native fish habitats throughout the water ways networks; 

• improved recreation links with a variety of activities; 

• retention and expansion of the bird habitat links across the valley;

Figure .152
Networks overlay - Implementation site
By Author
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Figure .153
Water Netowrks Proposed- Implementation site
By Author

Figure .154
Residential Networks Proposed - Implementation site
By Author

Figure .155
Vegetation Networks Proposed - Implementation site
By Author
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The purpose of the second phase of experimentation was to better 

understand the existing ecologies and how they interact in order 

to design many more options that build on these relationships. 

Here I focus on existing site users and their requirements to find 

opportunities for overlap of ecologies. 

Figure .156
Methodology (Design Phase .02)
By Author
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Designing for Use
Water based ecologies
These involve the relationships that exist between fresh water fish species and their wider environment, 

but also, how these species relate to other species (humans, dogs, birds, insects). 

Secondly, we can start to break down the habitats involved in each of these interactions. Vegetated 

riparian edges provide an idea habitat for eels and fish and the soft mud associated with these river 

sides is ideal for the burrowing of fish. Shadier, damper areas encourage insect life that provide food 

for both eels, fish and birds. Eels also like to eat smaller fish and birds. Of course, this form habitat 

is easily disrupted when larger mammals attempt to interact with it. Humans might attempt to fish 

in these habitats, or splash in the water and dogs will attempt to catch anything that moves, or just 

jump in the water, which displaces the balance of these ecologies. Even more passive movement 

through these spaces is often enough to displace ecologies. Iterations of spatial arrangements that 

might allow these ecologies to coexist are shown below.

In faster moving water areas, there is more capacity for human centred environments, as the 

exposed river edge lends itself to freer movement of larger mammals, as well as the clear visibility 

to the water’s edge preferred by families. In its current state the river banks act as a barrier to 

connection here, due to the steepness of their slopes. While the lower part of the banks needs to 

remain somewhat steep, as shown in design phase one, there is opportunity the higher up the bank 

we go, to play with slope and edge treatment, some iterations of this are shown below. 

When we consider the needs of birds and their habitats in the water network, we have to consider the 

site above ground level. Because the main driver for bird habitats is vegetation, we see their habitats 

derived from the water and topographical requirements of different plants. Some more resilient 

bird species survive well in many habitats and these species tend to be less reliant on specific 

plants. Interacting with the habitats of birds becomes difficult for aquatic and land-based species, 

and the kind of design required to join these ecologies requires a degree of both enticement and 

topographical variation. 
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Figure .157
Water based interactions, 01
By Author

Figure .158
Water based interactions, 02
By Author

Figure .159
Water based interactions, 03
By Author

Figure .160
Water based interactions, 04
By Author
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Residential based ecologies
Connectivity to commercial and educational hubs, and the quality of this connection is the common 

predictor of the connective amenity of residential areas. This is of course based on a human ideal 

of quality. Where interactions occur between human based residential networks and other species, 

we see designers prioritise human needs. But by integrating the residential network into the habitats 

of other species, an overlap of need occurs that leads to a shared ecology, or the facility of the 

landscape to support co-existences. Some options for how human residential based ecologies and 

habitats of other species might interact are shown below.

Terraces are a useful tool in allowing for co-existence. At the human scale they provide seating and 

stairs that give access across grades. They also provide a bank and are especially attractive to all 

users when positioned to face the sun.

Pathway between destinations and clear wayfinding provide both accessibility and recreation for 

human and human dependent species. While heavy vegetation encloses human priority areas and 

defines the beginning of non-human priority habitats.

Traffic can be slowed with pedestrian priority design like raised tables and changes in materiality. 

This increases passive surveillance and reduces the risk of collisions. These minor interventions 

reduce the affect of barrier that the main roads in their existing state define, allowing easier pedestrian 

movement.

Stop bank design is incorporated into this section, though there is some clear cross over with water-

based ecologies. Terraces help facilitate pedestrian movement and can come in a variety of forms 

to accommodate different activities, while maintaining the integrity of the flood protection network. 

As discussed in Design Phase .01, additional adaptions to grade and slope can also facilitate this.
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Figure .163
Residential based interactions, 03
By Author

Figure .162
Residential based interactions, 02
By Author

Figure .161
Residential based interactions, 01
By Author
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Figure .166
Residential based interactions, 06
By Author

Figure .165
Residential based interactions, 05
By Author

Figure .164
Residential based interactions, 04
By Author
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Figure .168
Residential based interactions, 08
By Author

Figure .167
Residential based interactions, 07
By Author
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Vegetation based ecologies
There are several ways that fauna species interact with vegetation making it an excellent tool for 

promoting interactions between ecologies. Vegetation presents thresholds of where and what 

habitats different plants can occur in. The following diagrams show vegetations species habitats 

and the species that can in habit them. 

Tall vegetation like Kahikatea and other native species are an ideal habitat for nectar and fruit eating 

birds. This part of ecology is typically only seen from the ground by humans, but by elevating human 

pathways into the tree tops life relationships normally beyond human purview plays out around daily 

life.

Lower canopy trees provide shelter for lizards and insects as well as insect eating birds. Typically, 

when humans interact with these dense habitats, pathways to accommodate the human disturb 

these animals. Human scaled paths instil a level of separation between human passage and the 

non-human world, yet is it possible to both utilise space without disturbing the other? Changes in 

level and scale help to define distinct areas, while viewpoint for observation allows for co-existence.

Swampy vegetation provides important food source for fish and eels. This kind of vegetation also 

often acts as a barrier to human movement, as humans typically prefer to interact with clear water 

they can see into. This becomes a useful tool to define human priority habitats.
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Figure .170
Vegetation based interactions, 02
By Author

Figure .169
Vegetation based interactions, 01
By Author
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Critical Reflection
Though the purpose of this study is to find moments of overlap between ecologies to spatially 

organise, or design within the landscape, it also found that where the requirements of site users are 

very different, there might be no overlap of use at all. So while we can work to exaggerate synergies 

of ecologies, we also have to accept the moments of separation between them. Only through careful 

analysis can we start to find where it is appropriate to separate ecologies, and where their interaction 

can generate synergies rather than conflict. 

Once we understand how and where ecologies can be appropriately intertwined, we can link these 

interactions into the wider networks providing the means for which we commonly name design.
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Design Phase .03

The final design phase was interested in how networked ecologies might develop 

within the constraints identified in analysis. It also aimed to consider how the design 

formed in the network study might interact with those formed in the ecologies 

study as outlined above. Ultimately the method adopted to synergise the networks 

through the ecologies working with a feedback loop. This necessitated working 

across scales, knitting the requirements of the users into those of the networks 

and vice versa. While in actual fact, this process was occurring throughout the 

three design phases, it is key to understand the design phases as separate entities 

to communicate the thinking behind the feedback loop. As this thinking was 

developed, three iterations emerged from the feedback loop process. Though  the 

three concepts (pages ) generated for each design phase are quite different in their 

approach, they do have commonalties as follows: 

• a bridge as a point of access for pedestrians between Stokes Valley and  

 Manor Park train station;

• at least one community area;

•  access to the water at different levels;

• allowance of periodic flooding to be a feature of the public space. 

Figure .171
Methodology Diagram (Design Phase .03)
By Author
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Iteration .01

Figure .172
IPlan, 1:1000 @ A1, Iteration .01
By Author
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This iteration features early exploration into a detention basin with a waterfall to its 

southern end to provide additional room for flooding and adjustments within the 

golf course. It played with the boundary between public and private and helped 

to resolve the Western section of the site by relocating the golf building closer to 

the public pathway and integrating it into the public realm by allowing for a bar 

or restaurant to inhabit part of the path way. The main community area in this 

iteration is fringed by a commercial hub, this provides a destination for locals on 

both sides of the river. The location of the path and bridge allow for the cycle route 

on the western banks to cross over and continue on the eastern side, connecting 

recreation loop. This exploration defined the revised golf course layout because of 

the direct pathway through it, and still allows for 18 holes of a reasonable length. 

The path is lined with dense, tall trees to limit golf ball access and momentum into 

the public realm. 

The earlier exploration into user-based design focused on human centred use, 

and this became apparent in the emergent design iteration. While this iteration was 

focused on minimal impact design choices within the altered landscape, the lack 

of knowledge around how flood protection areas could be used for coexistence, 

meant the resulting design was somewhat vague in its open spaces. This, in 

conjunction with further readings from the literature review, inspired additional 

research regarding the different potential site users and the habitats they require. 

Additionally, even within only a human centred approach, this iteration identified the 

need for separation between some users. The design approach was to slow traffic 

along Eastern Hutt Road with a raised platform and a differentiation in materiality 

to signify pedestrian priority. This would mean that the traffic slows for pedestrians 

and would work at most times of the day, but during peak hours it would likely 

increase conflict, where pedestrian commuters walking to the train station and 

vehicular commuters on the road, would cross paths. 
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Areas identified for improvement:

• Separated pedestrian and vehicular realm;

• Improved knowledge and allowance for non-human site users;

• Increased detail in design of the eastern river bank;

• Improved amenity for humans as part of the flood protection;

• Increased opportunity for interaction;

• A non-commercial based community area that will allow for the emergence  

 of commercial areas as needed with time.
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Iteration .02

Figure .173
IPlan, 1:500 @ A1, Iteration .02
By Author
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This design was also fairly human centred in its approach, though it did work with 

an increased knowledge of flooding capacity and user requirements. This iteration 

defined a public open space at the entrance to Stokes Valley that bridges Eastern 

Hutt Road and links to a relocated Settlers Museum (as justified in Appendix F and 

site analysis, projections section). A new centre between Upper and Lower Hutt 

was created that could be utilised for community events, like markets, buskers and 

festivals, while bridging barriers for pedestrians between Stokes Valley and Manor 

Park. 

The design took a more in-depth look at a retention basin but relies on an over 

estimate of flood levels to remain filled. While it would increase biodiversity, the 

interaction between human and non-human site users are limited. The main location 

where interaction might occur is at the southernmost end of the site, where the 

stream enters the river as gentle water fall. In this iteration the grade is gentler to 

allow fish and eels of lesser climbing abilities access to the Stokes Valley stream. It 

allows a level of human – aquatic environment interaction at the water’s edge.

Upon reflection the amount of space given to open hardscape is disproportionate 

given to how it would be used, which would be minimal outside of periodic events. 

While this iteration builds on the terracing approach to the river bank and incorporates 

more of the experimentation explored in Phase 02, it is still too underdetermined in 

parts, and considering the size of the site, lacks depth and variability. 

Focus of this iteration was the Eastern bank side. This left behind earlier work 

involving the Western bank, golf course area and recreation loops. More detail was 

however given to the stream tributary network and how it could function under the 

constraints of engineered flood mitigation. The resulting design offers a public open 

space as the central link yet is deemed all ‘too human’. To affirm this design would 

have a huge impact on the surrounding ecologies without sufficient integration.  

Rather than building on the existing ecologies and their dynamics, as was the aim, 

this iteration presents more like a giant band-aid, that might create more issues 

than it solves. 
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Areas considered for improvement:

• Provide a lighter touch human based environment ;

• Improved knowledge and allowance for interaction with non-human site  

 users;

• Increased detail in design of the western river bank;

• Improved interactive amenity for humans as part of the flood protection;

• An integrated community area that will allow for the emergence of   

 commercial areas as needed with time, and work as a resource for   

 education and community growth in the overlapping suburban networks.

Figure .174
Perspective, at Stokes Valley Stream Confluence
By Author
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Iteration .03

Figure .175
Plan, 1:500 @ A1 Iteration .03
West Bank at Low water level
By Author
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Figure .176
Plan, 1:500 @ A1 Iteration .03
East Bank at Low water level
By Author
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Figure .177
Plan, 1:500 @ A1 Iteration .03
West Bank at High water level
By Author
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Figure .178
Plan, 1:500 @ A1 Iteration .03
East Bank at High water level
By Author
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Part of the issue with iteration .02, is that there is such a large amount of space 

afforded to human habitat. By limiting this space right down, Iteration 03 forces the 

human priority areas to act as multi-functional spaces that take advantage of the 

amenities afforded by the non-human priority landscape. 

This final concept allows for overlapping and variety of immersive experiences for 

human ecologies, while supporting the ecologies of other species to play out in 

view of the public realm. Terracing becomes an important tool as a multiuse area 

that provides human scale steps / seating as well as providing flat grassed areas 

for play and sun-soaked concrete for native lizards to sunbath. Large boulder areas 

also provide lizard and insect habitats, while also acting as a solid barrier for heavier 

water flows in flood. Boulders also provide an aesthetic gradient between human 

priority areas and non-human priority areas. Non-human priority areas include the 

swampy retention basin and its vegetated areas, the native tree plantation and the 

riparian zones along the golf club tributaries. Though non-human and human priority 

areas are designed with specific users in mind, ultimately the design is intended for 

use by both parties as equal members of a shared ecosystem. 



Page | 137

Eve McLachlan
300141730

Synergised Ecologies



Section:
Centre of bridge 
throughout, 
North Facing.
Scale, 1:1500 @ A3

Perspective, West 
facing, terraces to Golf 
Club at Bridge entrance

Perspective, North 
Facing, Bridgong 
through shared use 
and view from bridge

Page | 138

Design Phase III

Figure .179
By Author

Figure .180
By Author

Figure .181
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Figure .182
By Author

Figure .183
By Author

Figure .184
By Author
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Figure .180
By Author
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Figure .181
By Author
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Figure .182
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Figure .183
By Author
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Figure .184
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Critical Reflection on Design Phase
In short, the final design moves towards synergising networks and ecologies across 

human and non-human scales and dynamics. Here the techniques and agencies of 

landscape architecture can be seen to balance spatial co-existences between users 

to de-fragment landscapes of infrastructure and ultimately increase the tolerances 

and cooperation’s between differing forms of life.  
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Figure .185
Methodology Diagram, (Conclusions)
By Author
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Conclusions

Through this design research I have discovered that responding to the increasing 

changes and dynamisms likely to affect human ecosystems of the 21st century, 

a shift in thinking from traditional views of a static landscape is required. What is 

evident is to understand every site situation as dynamic and ever-changing. The 

land is a product of its own agency, intermingled with the history of varied land uses 

and site user interventions.  

I have also realised that variability in the landscape goes hand in hand with 

biodiversity. In order to produce more biodiversity, the non-human user and human 

users need to be prioritised separately in some areas. Rather than defining these 

territories with hard barriers, instead edge is found with overlaps and materiality/ 

scale changes to signify a shift in priority.  

If we assume humans are a part of the natural world then our own impacts on 

the environment must be factored as relational, or forms of ecology. Though 

techniques of flood protection are evolving to be less destructive, decommissioning 

entire existing engineered landscapes as if to start again is unfeasible. Instead the 

focus should be on understanding these ecologies as part of wider networks and 

appreciating their evolution to their present state. Then we might make adaptations 

to them, to provide a more efficient habitat for all inhabitants as demonstrated in 

design phase 03.   

Human environments can also act as habitats for other site users, such as how a 

drainage channel often also acts as a stream for fresh water inhabitants. This is 

because there is no real separation between the ‘human’ and the ‘natural’ worlds. 

By trying to separate ourselves from nature, humans often alter the landscape so 

that it becomes more extreme, and thus even more hazardous to ourselves. Instead 

we should be incorporating the dynamisms of our design site ecologies into how we 

live day to day. Habitats of co-existence are something that Landscape architecture 

is great at providing.
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Such acknowledgement needs to be adopted from the early stages of development 

planning necessitating a thorough understanding of who will co-exist needs to be 

undertaken. Therefore, an appreciation for the users of the site, is necessitated. 

The effect of the user on the network and visa-versa, provides a feedback loop that 

influences reciprocity in design process. The conflicts that are generated where user 

and network clash, suggest opportunities for intervention to provide coexistence.

In order to achieve successful networked ecology synergies, some separation 

users might be necessary. So, while conflict might provide opportunity for synergies 

of coexistence, they might also signify a need for barrier or territory - exampled by 

the bridging of the human pedestrian network over the water and traffic networks. 

This does not need to be a significant barrier, but could be a simple adjustment 

in topography to allow the separation from aquatic to terrestrial. These forms of 

separation were explored in Design Phase 02, where edge treatment became a 

significant part of the design process for interaction. 

An early speculation was made that lighter touch interventions would allow for 

more flexibility or adaption as the users’ needs changed in response to the re-

organised environment. Design moves aligning with this principle helped to realise 

the research questions.  So, while the design worked to allow for flood and accept 

it into the dynamism of reciprocity in design process, ultimately the actual built 

proposal limited its footprint on the study site. 

The outcome of this design research does not contribute any complete revision 

of existing site networks and ecologies, but rather a reworking of these ecologies 

to allow for future emergence. The design proposal, along with the methods 

giving rise to design, are thus availed open to adaption. To this end, this design 

research contributes techniques of landscape architecture needed to understand 

every landscape situation as dynamic and ever-changing to realise infrastructural 

landscape of maximised harmony. 
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Scientific Name Common Name Family Habitat Diet Image
Aenetus virescens Puriri Moth Moth The newly hatched (neonate) caterpillars live on fungi. Larger 

caterpillars live in the trunk and branches of a wide variety of trees 
and shrubs. Grassy and weedy places in woodland and open areas.

Host plants include native, naturalised, and cultivated 
species. Particularly the Puririr tree.

Puriri plant.

Agrius convolvuli Anuhe Moth The hindwings are light grey with darker broad cross lines.
The adult moths only come out at dusk and they sip nectar while on 
the wing with their long, tubular mouthparts, like hummingbirds. They 
have been seen feeding on flax flowers. This moth is very attracted to 
light

Rata, Convulvulus, gourd. Nectar. Rata Tree.

Aldrichetta forsteri Yellow Eyed Mullet Fish Estuarine and large rivers. Occassionally upstream enough to 
potentially inhabit site.

Ameletopsis Mayfly Insect A good indicator of clean water. 

Anguilla australis Short-fin Eel Fish? Good climbers to lower elevations than Long-fin Eels. Lowland lakes, 
wetlands

Anguilla dieffenbachii Longfin Eel Fish? well inland in most river systems, even those with natural barriers 
such as steep falls. 

Carnivores. feed mostly on small fish and crustacea.

Anthornis melanura Korimako Bird North, South, Stewart and Auckland Islands and many offshore 
islands. Bellbirds live in native forest (including mixed podocarp-
hardwood and beech forest) and regenerating forest, especially 
where there is diverse or dense vegetation. They can be found close 
to the coast or in vegetation up to about 1200 metres.

Bellbirds feed on nectar, fruit and insects.

POTENTIAL ON SITE FAUNA Native + Indigenous
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Apteryx mantelli North Island 
Btrown Kiwi

Bird Native and exotic forests, scrub and rough farmland  Newly 
established populations at Tawharanui (North Auckland), 
Maungatautari (Waikato), Cape Kidnappers (Hawke’s Bay), Pukaha/ 
Mt Bruce (Wairarapa) and Rimutaka Range (Wellington).

Brown kiwi eat mostly small invertebrates, especially 
earthworms and larvae of beetles, cicadas and moths; 
they also eat centipedes, spiders, crickets and weta, 
Some small fallen fruit and leaves are eaten.

Insect eaters; with time, 
emergence

Botaurus poiciloptilus Matuku hurepo Bird Wetlands in New Zealand, Australia, New Caledonia. Found 
throughout New Zealand, as well as parts of Australia and New 
Caledonia. Sites regularly visited included raupō-fringed lakes, spring-
fed creeks with cover and areas of rank-grass along paddock/drain 
edges. Studies at Whangamarino wetland, show bitterns mostly 
inhabit mineralised and semi-mineralised wetlands, although they 
also foraged in drains and wetland/farmland edges.

Australasian bitterns feed mainly on fish, including 
eels, but they also take spiders, insects, molluscs, 
worms, freshwater crayfish, frogs and lizards

Callaeas wilsoni North Island 
Kokako

Bird Natural remnant North Island kokako populations are confined to a 
few scattered forests in the northern half of the North Island, 
particularly in the Waikato, Bay of Plenty, Te Urewera, South 
Auckland and Northland. Since 1981, has been successfully 
translocated to Little Barrier, Kapiti and Tiritiri Matangi Islands, Mount 
Bruce Scenic Reserve (Wairarapa), Boundary Stream Mainland 
Island (Hawkes Bay), Ngapukeriki (East Cape), Ark in the Park 
(Waitakeres, west Auckland), Whirinaki and Otanewainuku (Bay of 
Plenty), Maungatautari (Waikato) and Puketi (Northland). They 
characteristically reside in tall, diverse native forest, usually with a 
canopy of tawa or taraire with emergent podocarps or kauri. Kokako 
have successfully bred in planted diverse shrub- and tree- 
hardwoods on Tiritiri Matangi Island.

mainly eat fruit and leaves and, less often, flowers, 
moss, buds, nectar and invertebrates. 

Fruit and netar eater; With time, 
emergance

Cheimarrichthys fosteri Torrentfish Fish Swift rapids. Spawning in estuaries.

Chroicocephalus bulleri Tarapuka Bird Black-billed gulls mostly breed on sparsely-vegetated gravels on 
inland riverbeds.  They are less likely to be found in towns and cities 
than the other gulls, and are not commonly observed scavenging for 
food.

During the breeding season, black-billed gulls feed 
primarily on invertebrates taken from rivers and 
adjacent pasture. Black-billed gulls also feed on fish 
such as whitebait. During winter, birds continue to use 
agricultural habitats, but also feed in the coastal 
marine zone on fish and marine invertebrates.Black-
billed gulls also feed on fish such as whitebait. During 
winter, birds continue to use agricultural habitats, but 
also feed in the coastal marine zone on fish and 
marine invertebrates.

Cleora scriptaria Kawakawa looper Moth This endemic moth is found throughout New Zealand in native 
ecosystems, parks, gardens and forests.

 The green or brown caterpillars feed on young leaves 
of its favoured host plant, kawakawa, Piper excelsum 
(Piperaceae) and other native trees and shrubs.

Kawakawa. Plant eater.

Coloburiscus Mayflies Insect Common in small, clean, bush-covered streams. They are the 
bulkiestof the mayflies.
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Cormocephalus rubriceps Centipede Centipede This species can be still found in the North Island, but the full-sized 
ones are only found on the rat-free offshore islands like the Poor 
Knights. Found under stones and logs in bush or gardens. 

 It is a predacious carnivore feeding on insects, 
spiders, snails, slugs and worms after killing them with 
a lethal injection of poison. They also kill small lizards.

Carnivore

Crambus vitellus Grass moths Moth This species has been recorded in the North and South Islands, as 
well as Stewart Island. It prefers a habitat that consists of grasslands. 
The larvae hide in an underground tubular web during the day.

Ground leaves and grasses Plant eater.

Cyanoramphus novaezelandiae kākāriki Bird Red-crowned parakeets inhabit a variety of habitats, ranging from 
grass-covered islands (e.g. Macauley and Burgess Islands) to large 
heavily forested islands (e.g. Hauturu/ Little Barrier Island). 
Reintroduced to Zealandia (Wellington)

Red-crowned parakeets are omnivorous, but eat 
mainly seeds, flowers and fruit from numerous plant 
species. Invertebrates, particularly scale insects, are 
eaten in spring before breeding. 

Omnivorous, insect, fruit and 
seed eaters.

Diplopoda Millipedes Millipedes Common under logs, bark and leaf litter. Under pot plants. Cannot 
tolerate dry conditions. 

Eat decaying plant material May eat young seedlings, 
if soil moisture is low.

Insect and seed eaters.

Dodonidia helmsii Helms Butterfly Butterfly Generally lives in the tree tops of Beech forest glades and edges. It 
can be found from sea level up to Tussock level

Cutting Sedge (Gahnia pauciflora) in lowland North 
Island and Giant sedge Gahnia procera in the Central 
Plateau and the Gouland Downs, Nelson. In the 
remainder of the South Island, it generally prefers 
Narrow-leaved bush tussock (Chionochloa 
cheesemanii) and Snow Grass - Hunangamoho 
(Chionochloa conspicua). It is also recorded on Cutty 
Grass - Rautahi (Carex geminata).

Grass/sedge eater.

Epiphryne verriculata Cabbage Tree 
Moth

Moth The cabbage tree moth lives only on Cordyline species (Agavaceae), 
cabbage trees. Caterpillars and typical leaf damage have been 
found on five species. The young caterpillars graze the surface of 
young leaves, leaving a long brown scar along the length of the leaf. 
When they are bigger, the caterpillars chew holes in and notches out 
of the sides of young leaves. The two kinds of damage to leaves are 
not seen until the leaves unfurl.

Cordyline species (Agavaceae), cabbage trees. Ti Kouka

Falco novaeseelandiae kārearea Bird Falcons have recently been encouraged to breed in vineyards in the 
Marlborough region. Although absent as breeders from most urban 
and intensive agricultural landscapes, juveniles can be observed 
almost anywhere in New Zealand during winter as they disperse from 
their natal territories. A pair that breeds in Zealandia/Karori Sanctuary 
has a foraging territory that includes much of the central city.

Mostly small to medium-sized birds, but occasionally 
takes prey much larger than itself such as black 
shags, poultry and pheasants. Will also take mammals 
such as rabbits and ¾ grown hares. Juveniles 
especially will feed on insects including cicadas, 
dragonflies and huhu beetles, especially during the 
period that they are learning to hunt for themselves. 
Prey is generally taken in proportion to its abundance.

Carnivorous, Insect, bird and 
mammal eater; With time, 
emergence.
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Galaxias argenteus Giant Kokopu Fish  In streams, they prefer the slow flowing waters that occur in lowland 
runs and pools. They are also usually associated with some form of 
instream cover like overhanging vegetation, undercut banks, logs, or 
debris clusters.

Koura and terrestrial insects such as spiders and 
cicadas.

Galaxias brevipinnis Koaro Fish Rocky, tumbling streams are the preferred habitat of koaro, and they 
are almost always found in streams with native bush catchments 
except for tributaries of upland lakes that may be above the bush-
line. Extinct in some tributaries due to non-native fish predation. 

Galaxias divergens Dwarf galaxias Fish

Galaxias fasciatus Banded Kokopu Fish Adult banded kokopu usually live in the pools of very small tributaries 
where there is virtually a complete overhead canopy of vegetation. 
This vegetation does not have to be native bush, however, and 
banded kokopu happily live in urban streams and streams under 
exotic pine plantations so long as overhead shade is present. They 
only occur in pools where there is instream cover such as an 
undercut bank, large rocks or wood debris.

They depend on terrestrial insects for a large 
proportion of their diet and can detect the small ripples 
made by moths and flies that become stuck on the 
water surface of the pool.

Galaxias maculatus Inanga Fish open rivers, streams, lakes, and swamps near the coast and can 
often be seen shoaling in open water. Inanga spawn on river/stream 
banks among vegetation inundated by spring high tides. The eggs 
remain above the water level until the next spring tide when they 
hatch and are washed out to sea. Modification of the tidally affected 
regions of stream and river banks by cattle browsing and flood 
control works have no doubt destroyed much spawning habitat. 
Because they cannot climb small falls, inanga are restricted to the 
lower reaches of rivers and stream and their access to good habitat 
can be greatly reduced by poorly designed culverts.

Galaxias postvectis Short-jaw Kokopu Fish Inland rivers and streams, vegetated margins, ponding with large 
boulders.

Gobiomorphus basalis Cran's bully Fish Stony rivers and streams and does not establish lake populations. 
Breeding behaviour is similar to the other bullies, with the male 
establishing a territory, and remaining to guard the eggs after they 
are laid.
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Gobiomorphus breviceps Upland Bully Fish Inland rivers and streams, stoney or weedy bottomed. Nest to lay.

Gobiomorphus cotidianus Common Bully Fish Sea-going populations occur in river and streams near the coast, 
and land-locked populations have become established in many of 
our lakes where they are an important prey species for trout and 
eels. In rivers, they mainly inhabit still or slow-flowing waters and thus 
are probably one of the most likely bullies to be seen.

Gobiomorphus gobioides Giant Bully Fish Whether small giant bullies have not been distinguished from 
common bullies or whether they live elsewhere is not known.

Geotria australis Lamprey Fish Fresh water migrration from equarian settings when moved by host 
fish. Headwater streams.

Parasitic, latch onto other fish in estuarine 
environments. Do not do this in fre

Gobiomorphus hubbsi Bluegill bully Fish Bluegill bullies inhabit similar habitat to torrentfish - swift broken 
water in open rivers and streams.

Bluegill bullies are strictly carnivorous, and their food is 
mainly mayfly larvae.

Gobiomorphus huttoni Redfin Bully Fish Near to coast in runs and pools of small bouldery streams. Juveniles 
in coastal regions. Good climbers to 5m.

Insects: Mayfly, Caddisfly and chironomid larvae. 

Hoplodactylus granulatus Ngahere Gecko Lizard Inhabits forests, scrub and shrublands including understorey ferns or 
flax. Occurs on trees, high in forest canopies, or closer to ground at 
forest edges or shrubs. Also found in stone piles, woodpiles, rock 
crevices, bases of plants, crevices in clay banks and artificial rock 
walls in suburban landscapes. 

Feeds mainly on insects, but will eat soft fruits 
including berries and likely nectar.
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 Hymenolaimus malacorhynchos Whio Bird The blue duck is endemic to New Zealand and present in the North 
and South Islands only. Its pre-human range extended from high 
altitude tarns, lakes and rivers to segments of bush-edged lowland 
rivers and lakes. It is now patchily distributed in rivers in forested 
headwater catchments along the axial ranges of both islands. Here 
and there it extends downriver from these refugia into waters of 
modest gradient (50-80 m fall per km) provided riparian forest 
persists and the river runs clean. Principal physical correlates of 
habitat presently occupied include a stable river channel, coarse 
riverbed substrata, high water clarity, narrow stream/river widths, 
shallow river margins, pool and riffle sequences and forested river 
margins.

Blue ducks have a diet comprised almost exclusively 
of freshwater invertebrates, of which chironomid larvae 
and cased caddis fly larvae are the most prominent. 
Essentially any freshwater invertebrate is eaten and 
there is no evidence of selective feeding. 

Gerygone igata Riroriro Bird The grey warbler is ubiquitous, occurring everywhere there are trees 
or shrubs on the three main islands, and on most offshore islands. It 
is one of the few native species to have maintained their distribution 
in almost all habitats following human colonisation, including rural 
and urban areas. They are typically found only in woody vegetation, 
in mid to high levels of the canopy, making them difficult to observe. 
Alpine tussock is one of the few vegetated habitats where you are 
unlikely to find grey warblers.

Grey warblers are entirely insectivorous, feeding 
mainly on caterpillars, flies, beetles, moths and other 
small invertebrates. 

Insect eater

Hemiphaga novaeseelandiae kererū Bird Kereru inhabit a wide variety of forest types: podocarp-broadleaf 
forest, beech forest, second growth native forest regenerating after 
logging, small forest remnants, and exotic plantations (especially 
those with an understorey and/or stream-sides of native shrubs and 
trees). They also occur in farmland shelterbelts, urban parks, and 
rural and suburban gardens. 

Foods include buds, leaves, flowers and fruit from a 
wide variety species, both native and exotic. In 
addition, they have been seen feeding on the fruiting 
bodies of the parasitic strawberry fungus Cyttaria 
gunnii found in beech forest. While most foods are 
taken while clambering about on vines, shrubs and 
trees, at a few locations kereru spend time on the 
ground feeding on clover and possibly other herbs. 
While ripe fruit seems to be the preferred food, in most 
regions fruit is not available year round, and so kereru 
then feed on leaves. Important leaf sources include 
those of kowhai, tree lucerne, broom, willows, elms 
and poplars.

Fruit eaters.

Litoria ewingii Brown Tree Frog Frog Coastal, lowland, montane, subalpine, alpine. Found in temporary 
and permanent water in urban areas, farmland, vegetated sand-
dunes, and bush including tussockgrasslands, alpine herbfields and 
pavement. Low dense vegetation, rocks or logs. 

Adults feed on small invertebrates, including snails. 
Capable of surviving after being frozen. 

Lycaena salustius Pepe Para Riki Butterfly A open country Butterfly that is seen in most types of habitat from 
sea level to 2000m since it's foodplants grow in most habitats from 
sub-alpine tussocklands to coastal dunes.

They prefer the three types Wire Vine, Pohuehue 
(Muehlenbeckia complexa), Large-leafed Pohuehue 
(Muehlenbeckia australis) and Creeping Pohuehue 
(Muehlenbeckia axillaris). There has being recordings 
of eggs on Sheep's Sorrel (Rumex acetosella) and 
Broad-leaved Dock (Rumex obtusifolius). This is not 
surprising since other Lycaena genus butterflies 
overseas quite often prefer Dock and Sorrel.

Plant eating

Mohoua albicilla Pōpokatea Bird The whitehead occurs only in the North Island of New Zealand. Its 
mainland distribution is south of a line connecting the Pirongia 
Forest, Hamilton and Te Aroha. It is locally common though patchily 
distributed south of this line, and to the north is limited to offshore 
islands and one fenced translocation site. Whiteheads are naturally 
common on Little Barrier and Kapiti Islands, and have been 
successfully introduced to Tiritiri Matangi Island, Motuora Island and 
Tawharanui Regional Park in the Auckland area, plus Maungatautari, 
Mana Island and Karori Sanctuary. Attempts to establish whiteheads 
in the Waitakere ranges (Ark in the Park) and at Cape Sanctuary 
(Hawke’s Bay) are continuing, and in 2011 or 2012 they were 
released on Moturoa Island (Bay of Islands) and Motuihe, Rangitoto 
and Motutapu Islands in the Hauraki Gulf. Although found most 
commonly in tall native forest and dense shrubland, whiteheads also 
occur in mature pine plantations.

Whiteheads consume insects (especially caterpillars 
and beetles) and spiders, and sometimes take fruit or 
other plant material.

Insect eaters; With time, 
emergance.

Naultinus punctatus Barking Gecko Lizard Coastal Lowland. Occupiesscrubland, including manukaand kanuka 
shrubland, and lowland forestwhere it lives among the foliage, where 
it remainsstationary at night. 

Feeds primarily on insects and spiders but will eat 
fruits and consume nectar from flowers.
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Neochanna apoda Brown Mudfish Fish Swamps, drains, and forest pools that tend to dry up in summer. 
They can exist in these habitats because they have the ability to 
survive out of water during drought. 

Nestor meridionalis North Island Kaka Bird kaka are commonly seen throughout the Wellington city green belt, 
following their reintroduction to Zealandia / Karori Sanctuary.

Kaka consume seeds, fruit, nectar, sap, honeydew 
and tree-dwelling, especially wood-boring, 
invertebrates. 

Insect and nectar eater.

Ninox novaeseelandiae Ruru Bird Moreporks are widely distributed throughout the native and exotic 
forests of New Zealand. Moreporks roost in dark forested areas with 
high overhead cover, on a branch, on top of a tree fern or within a 
cavity. They sometimes roost inside derelict buildings.

Moreporks catch and consume a wide variety of small 
animals, including large insects, small birds, 
(especially silvereyes), and small mammals. 

Insect, bird and mammal 
eaters.

Nyctemera annulata Tupeke Moth Throughout NZ. Ragworts and Cineraria. The colourful hairy larvae feed 
openly on the plants, often stripping off all the leaves. 
The mature larvae will sometimes wander from the 
plant to pupate.

Plant eating

Oeceticus omnivorus Bag Moth Moth The bag moth is present in all forests, but caterpillars are rarely 
numerous enough to cause noticeable damage.

The caterpillar of this moth feeds on a very wide range 
of native and exotic broad-leaved and coniferous 
shrubs and trees.

Plant eating

Orthoclydon praefectata Flax Moth Moth Its larvae are one of New Zealand’s flax grubs. The moth is nocturnal 
and shelters during the day. It deposits its eggs in batches of 1 to 90 
on the back of the flax leaves. The female can lay up to 200 eggs. 
The young hatch out and immediately start eating the leaves. 

Looper caterpillar feeds nocturnally on the 
undersurface of young flax  (Phormuim tenax) leaves, 
leaving the top colourless layer, forming a ‘window’
In older leaves the window often breaks leaving a hole.
Caterpillars green at first, later opaque yellow with red 
stripes.

Harakeke.

Oligosoma aeneum Copper Skink Lizard Coastal, Lowland. Generalist, inhabits sandy beaches, coastal 
vegetation, grassland, dry scrubland, closed forest and even 
managed agricultural land and urban gardens. Lives in leaf litter, 
under rocks and logs, in flax and dense herbage/ vegetation. 

Insectivorous, feeding on smaller leaf litter-dwelling 
invertebrates and lizards, also known to feed on soft 
fruits. 

Insect eater.

Page | VI

Appendices



Oligosoma infrapunctatum Kupe Skink Lizard Coastal, lowland, montane, subalpine. Occurs in coastal dunes, 
grassland, low shrubland, scrubland and the fringes of coastal 
forest. Remains close to cover or refuge when when basking. 

Feeds on ivertebrates. Insect eater.

Oligosoma kokowai Northern Spotted 
Skink

Lizard Inhabits open habitats in littoral zone, as well as grassland, 
shrubland, open coastal forest, boulder beaches, talus slopes, river 
terraces and screes, Uses seabird burrows on offshore islands. 

Omnivorous, feeding on invertebrates, soft fruits and 
nectar and will also consume smaller lizards.

Omnivorous.

Oligosoma ornatum Ornate Skink Lizard Coastal, lowland. Inhabits forests, shrublands and grasslands, where 
damp thick leaf litter and stable cover such as piles of rock or logs, 
dense vegetation or cracksin the ground. Also found on some 
smaller offshore islands, in low scrub and sedges. Persists in rural 
and urban areas. Can occur at high abundance at some sites. 

Diet consists of smaller invertebrates. Insect eater.

Oligosoma polychroma Northern Grass 
Skink

Lizard Coastal, Lowland, Montane. Occupies a wide range of habitats 
including littoral zones, duneland, wetlands, grasslands, shrublands, 
forest edges, small rocky islets, offshore islands, screes, and talus 
slopes, rocky or boulder areas, shrublands, subalpinetussockland 
and even suburban gardens, as well as areas of exotic forestry. 

Feeds on small invertebrates and actively persues 
prey as well as soft fruits. 

Omnivorous.

Oligosoma zelandicum Glossy Brown 
Skink

Lizard Occupies a wide range of habitats from more open sites such as  the 
littoral zone, boulder beaches, shingle riverbeds, grassland and 
wetlands, to more densely vegetated scrubland and damp forests. 
Also occurs in suburban areas, residential gardens and farmland. 

Diet consisting of smaller invertebrates. Known to feed 
on on smaller lizards. 

Insect eaters.

Oxyethira Caddisfly Insect, 
larvae

Found amongst weeds and algae.

Paroxyethira Caddisfliy Insect, 
larvae

Often attached to plants in slow flowing waters.
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Persectania steropastis Flax-Notcher Moth Throughout NZ. Feeds on the Harakeke plant. Harakeke.

Petroica macrocephala Miromiro Bird This adaptable species uses a variety of habitats from sea level to 
the subalpine zone. Tomtits can be found in all mature native forest 
types, including podocarp-broadleaf, beech, and manuka-kanuka 
forests, as well as regenerating forests after being logged. Exotic 
plantations are also occupied, particularly mature stands. Tomtits 
have been recorded occasionally on well-treed farmland, and in 
suburban parks and gardens. 

Tomtits feed on a wide range of small invertebrates, 
including spiders, amphipods, beetles, flies, moths 
(both adults and larvae) and weta. Also, small fruit are 
occasionally eaten, being swallowed whole.

Insect eaters.

Philesturnus rufusater Tīeke Bird North Island saddlebacks frequent coastal and inland forests, 
particularly scrubby regenerating areas, ranging from sea level to 
more than 600 m above sea level.

Invertebrates, fruits and nectar. Insect, fruit and nectar eaters.

Planotortrix excessana Kowhai Moth Moth Throughout NZ. The Kowhai moth caterpillar strips all the leaves off 
some Kowhais in the Autumn. The trees recover but 
do receive a setback. The caterpillars also feed on 
broom, gorse and lupin so they do some good.

Kowhai tree.

Porphyrio porphyrio melanotus pūkeko Bird Pukeko are found throughout New Zealand, although less common 
in drier regions. They are typically found near sheltered fresh or 
brackish water (e.g. vegetated swamps, streams or lagoons), 
especially adjacent to open grassy areas and pastures. 

Pukeko are primarily vegetarian, but animal foods 
make up a small proportion of the diet. Most common 
foods are the stems, shoots, leaves and seeds of 
grasses (e.g. Poa, Glyceria, and Anthoxanthum spp.), 
sedges (e.g. Carex and Scirpus spp.), rushes (Juncus 
spp.), clover (Trifolium spp.) and bullrush (Typha spp.).
They also eat garden vegetables and crop plants. 
Animal foods consist mostly of insects, spiders and 
earthworms however there are rare reports of pukeko 
taking larger prey such as frogs, lizards, fish and 
nestling birds. 

Grass eaters.

Porzana pusilla affinis Koitareke Bird They have been recorded in a wide variety of inland and coastal 
wetland types, particularly Carex secta and raupo (Typha orientalis) 
swamps. Also recorded from estuarine reed beds and sometime wet 
but modified pasture and willow-woodlands.

Marsh crakes primarily feed on invertebrates and 
seeds of aquatic plants.

Insect and aquarian feeder

Porzana tabuensis plumbea pūweto Bird Spotless crakes are widely if patchily distributed throughout the 
North Island. On the mainland the spotless crake is predominantly a 
bird of freshwater wetlands dominated by dense emergent 
vegetation, particularly raupo (Typha orientalis). They may forage on 
open mud near dense vegetation but are quick to retreat when 
disturbed. Spotless crakes live in dry forest on some islands, 
including the Kermadec Islands, Poor Knights, Tiritiri Matangi and 
Motuora.

Spotless crakes have a broad omnivorous diet, 
feeding on seeds, fruit and leaves of aquatic plants, 
and a wide variety of invertebrates including worms, 
snails, spiders, beetles and other insects.

Omnivorous, insect , 
invertebrate, fruite and leaf 
eaters.
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Prosthemadera novaeseelandiae Tui Bird Tui are widespread and locally abundant on the North, South and 
Stewart Islands, and their offshore islands; they are scarce only in 
drier, largely open country east of the Southern Alps. Tui are present 
on the Kermadec and Auckland Islands, and there is a larger 
subspecies endemic to the Chatham Islands. Tui are absent on the 
Poor Knights Islands probably due to the very high density of 
bellbirds there competing for a limited nectar resource. Tui are found 
in native forest and scrub (sometimes in exotic forests), and in rural 
gardens, stands of flowering kowhai and gums, and in suburban 
parks and gardens. There is much local movement, when tui follow a 
seasonal succession of flowering or fruiting plants. They usually nest 
in native forest and scrub, but will commute more than 10 km daily to 
feed on rich sources of nectar.

Tui diet varies depending on the seasonal availability 
of nectar and fruits. Their preferred diet is nectar and 
honeydew, and they will often shift to, or commute 
daily or more frequently to, good nectar sources, such 
as stands of puriri, kowhai, fuchsia, rewarewa, flax, 
rata, pohutukawa, gums and banksias. In the breeding 
season, tui supplement their nectar diet with large 
invertebrates such as cicadas and stick insects 
obtained by hawking or by gleaning from the outside 
of trees. In the autumn, medium-sized fruit such as 
wineberry, kaikomako, mahoe, ngaio, rimu or 
kahikatea, make up much of the diet. In winter, 
flowering gums, banksias, puriri, and tree lucerne are 
important nectar sources, along with sugar-water 
feeders in gardens.

Nectar and insect eaters

Ranoidea raniformis Southern raniformis Frog Coastal, lowland, montane/ subalpine, alpine. Associated with 
bodies of still water and terrestrial vegetation on the edges of 
bushland, farmland or residential areas.

Adults feeding on invertebrates other frogs and lizards. 

Retropinna retropinna Common smelt Fish They live in flowing and still water, and there are both diadromous 
(sea-going) and non-diadromous (land-locked) populations in New 
Zealand, although humans have established many of the latter. 
Although they are not a climbing species, smelt are good swimmers 
and will penetrate well inland in river systems that are not too steep. 
Of the freshwater fish that live in New Zealand, smelt are one of the 
most sensitive to pollutants like ammonia and stressors such as high 
water temperature. In some cases, they are as intolerant as the 
salmonids, which are often used as a benchmark species overseas 
for establishing water quality guidelines to ensure fish are protected 
from human activities. Smelt are therefore an appropriate native 
species for establishing guidelines for New Zealand waterways and 
usually their presence indicates that the water quality is suitable for 
most other fish. Predated by trout.

 in the open in streams and lakes as they feed on 
drifting food organisms

Rhipidura fuliginosa Piwakawaka Bird The widespread distribution of the fantail can be attributed to its 
utilisation of a wide variety of habitats, including both native and 
exotic forest and shrubland habitats. It is widespread in extensive 
native forest blocks, small forest patches, scrubland, exotic 
plantations, farm shelterbelts, orchards, and well-treed suburban 
parks and gardens.

Fantails mainly eat small invertebrates, such as moths, 
flies, beetles and spiders.

Insect eater

Rhombosolea retiaria Black flounder Fish They are primarily a coastal species, although they can penetrate 
well inland if the river gradient is not too steep

Black flounder are a carnivorous species and probably 
eat a variety of bottom dwelling insects and molluscs. 
They are also known to feed on whitebait during the 
spring migration.

Carnivorous

Scutigera smithii House centepede Centepede They mostly live outside in cool, damp places, primarily under large 
rocks, piles of wood, and piles of dead vegetation. 

They are mostly nocturnal hunters feeding on flies, 
spiders, cockroaches, ants, and other arthropods.

Insect eaters

Sphenodon punctatus Tuatara Lizard Coastal , Lowland. Inhabits, Shrubland, herbfields, and coastal 
forest. Often found near seabird habitats.

Ground dwelling invertebrates. Beetles, spiders, weta, 
snails, millipedes and centipedes, and earthworms. 
Can also eat skinks, geckos, frogs, passerines, sea 
bird chicks and eggs. 
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Stenoperla Mayfly Insect Clean, cool waters.

Tadorna variegata Pūtangitangi Bird Paradise shelducks occur throughout the pastoral landscape, 
whether high country or lowlands, on river flats in mountain areas, at 
heads of protected bays or fiords, around the shorelines of all large 
lakes and hydro-dams, and increasingly on recreational grasslands 
and parks within urban areas.

Paradise shelducks are generally herbivorous, with a 
preference for pasture grasses and clover. An 
extensive diet has been recorded that embraces a 
broad range of leaves and seeds of terrestrial herbs, 
some aquatic plants, and terrestrial and aquatic 
invertebrates.

Aquatic and terrestrial plant 
and invertebrate eaters.

Todiramphus sanctus Kotare Bird A wide range of forest, river margins, farmland, lakes estuaries and 
rocky coastlines; anywhere where there is water or open country with 
adjacent elevated perches.

A wide range of terrestrial and aquatic invertebrates 
and vertebrates are taken, mostly from the ground, 
depending on the habitat. Aerial foraging and foraging 
from flowers and/or leaves has been reported. 
Kingfishers have been recorded diving between 2 cm 
and 1 metre into water to take prey. In estuarine 
mudflats the diet is mainly small crabs. In freshwater 
habitats a range of tadpoles, freshwater crayfish and 
small fish are taken. In open country insects such as 
cicadas, beetles, stick insects and weta are caught, 
along with spiders and small vertebrates, including 
lizards, mice and small birds.

Carnivorous. Insect, Fish, Bird 
and Mammal Eaters.

Triplectides Caddisflies Insect Live inside hollow pieces of stick and can be found in many slow 
flowing streams with moderate to clean waters. 

Vanessa gonerilla gonerilla Kahu Kura Butterfly Primarily a forest Butterfly, but is seen in most types of habitat since 
it's foodplants grow in most habitats from the mountains to city 
gardens.

it's favourite is Perennial Nettle (Urtica dioica) and the 
native favourite is Nettle Tree - Onga Onga, (Urtica 
ferox), however it will feed on any of the Nettle species 
(Urtica spp). It weaves a silken shelter within the nettle 
to give it protection from predators and the weather.

Plant eating

Vanessa itea kahukowhai Butterfly They prefer open country, wastelands and gardens. It is found at up 
to 1000m above sea level.

It will feed on any of the Nettle species (Urtica spp), 
but prefers the softer leaved varieties like Small and 
Scrub Nettle (Urtica urens and Urtica incisa). It will eat 
the introduced Perennial Nettle (Urtica dioica). It has 
being recorded on New Zealand pellitory (Parietaria 
debilis), a stingless plant of the Nettle family.

Plant eating

Woodworthia chrysosiretica Goldstripe Gecko Lizard A generalist, inhabiting flaxland, vineyard, coastal forest and 
scrubland. Often found in farmland, and close to habitation, where it 
takes refuge in vegetation and beneath debris in woodpiles. 

Primarily insectivorous, but in summer, when flax is 
flowering many individuals forage on nectar high 
above the ground among inflorescences. 

Insect eating.
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Woodworthia maculata Raukawa Gecko Lizard Occurs on coastal sand dunes, coastal cliffs and rock outcrops, 
boulder beaches; in flaxland, kanuka and in old growth forest.

Insectivorous but frequently seeks out fruits, nectar, 
sap and honeydue. 

Insect eating.

Woodworthia 'Marlborough mini' Minimac Gecko Lizard Coastal, Lowland, Montane, subalpine. Inhabits boulder beaches, 
screes, river terraces, talus slopes, creviced rock outcrops in open 
habitat, from tideline to above tree line. 

Zelandoperla Mayfly Insect They preferhigh quality waters. 

Zosterops lateralis Tauhou Bird Silvereyes occur throughout New Zealand from sea level up to about 
1,200 m altitude, in urban areas, farmlands, orchards and all 
indigenous and exotic forests and scrublands, including scrubby 
edges of wetlands. 

Silvereyes are omnivorous and eat a range of small 
insects such as aphids, caterpillars and flies, also 
spiders, gleaned from shrubs and trees. They also 
feed on a range of small and large fruits including 
small berries and ripening fruit including grapes, 
cherries, apples, pears, figs, apricots and peaches. 
Silvereyes eagerly feed on nectar of native and exotic 
plants including kowhai, fuchsia, eucalypts and 
bottlebrushes. They visit bird feeders more than any 
other species in New Zealand voraciously feeding on 
fat and lard, especially in winter.

Omnivorous, insect and fruit, 
nectar and seed feeders
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Appendix. B
Approved native plant species list,
sourced from: HCC

Code Scientific name Common name Type Heritage Height Spread Affects Application Image
ADCU Adiantum cunninghamii Huruhuru tapairu Fern - 0.2m © 2m Slopes-hill.

ALEX Alectryon excelsus Titoki T-Tree - 6 - 18m 3 -10m Sparingly, TT.

ALPU Alseuosmia pusilla Small Toropapa Shrub - 0.6m 0.3m Shaded shrub mix. 
Moist soil.

ASBU Asplenium bulbiforum Maramara Fern - 0.6m 1.2m Stream bank. 
Riparian. Low fern 

mix. 

ASFB Asplenium flabellifolium Necklace fern Fern - - 0.2m Climber. Riparian.

PLANT LIST
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ASFC Asplenium flaccidum Makawe Fern - - 1m Low fern mix. 

ASGR Asplenium gracillimum Maramara Fern - 0.9m 2m Stream bank. 

ASOB Asplenium oblongifolium Huruhuru whenua Fern - - 1.5m Slopes-cliff.

ASPO Asplenium polyodon Petako Fern - - 1.5m None, epiphyte.

AUFU Austroderia fulvida Toetoe Grass - 1.5-4m 1.5m Stream bank. 
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AUTO Austroderia toetoe Toetoe Grass - 3-4m 2m Stream bank. 

BLCH Blechnum chambersii Nini Fern - 0.3m 0.6m Riparian.

BLDI Blechnum discolor Piupiu Fern - 1m 0.8m Dry shade.

BLFI Blechnum filiforme Panako Fern - - 0.6m Climber.

BLFL Blechnum fluviatile Kiwakiwa Fern - 0.2m 0.8m Damp shade.
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BLMI Blechnum minus Swamp Kiokio Fern - 0.5m 1m Mass. Riparian.

BLNO Blechnum novae-zelandiae Kiokio Fern - 1m 2m Banks/reveg.

BLPE Blechnum penna-marina Little hard fern Fern - 0.2m 0.7m Slopes-hill.

PLPR Blechnum procerum Small Kiokio Fern - 0.5m 1m Feature mix.

CASE Carpodetus serratus Putaputaweta S-Tree - 10m 8m Feature mix.
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CLPA Clematis paniculata Puawhananga Climber - 12m 0.5m Climber.

COAR Coprosma areolata Aruhe Shrub - 3m 1.5m Exposed.

COPR Coprosma propinqua var. prMingimingi Shrub - 3-6m 3m Exposed.

CORI Coprosma rigida Mikimiki Shrub - 4m 1.8m Exposed.

CYDE Cyathea dealbata Ponga Fern - 10m 4m Feature, shaded.
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CYME Cyathea medularis Mamaku Fern - 20m 5m Feature, shaded.

CYSM Cyathea smithii Katote Fern - 8m 3m Feature, shaded.

DADA Dacrycarpus dacrydioides Kahikatea T-Tree H 55m 20m Feature tree.

DACU Dacrydium cupressinum Rimu T-Tree H 20-35m 10m Feature tree.

DIFI Dicksonia fibrosa Wheki ponga Fern - 6m 3m Fern tree mix.
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DISQ Dicksonia squarrosa Wheki Fern - 4m 1.5m Feature tree fern.

DOME Doodia media Mukimuki Fern - 0.3m 0.5m Slope, Hill.

ELHO Elaeocarpus hookerianus Pokaka T-Tree - 15m 5m Feature tree / 
common tree.

ELDE Elaeocarpus dentatus Hinau T-Tree - 20m 10m Feature tree, 
slopes, hills, open 

areas.

FUEX Fuchsia excorticata Kotukutuku S-Tree - 6m 3m Feature shrub, 
mixes.
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FUFU Fuscospora fusca Tawhai raunui T-Tree H 35m 10m Common tree.

FUSO Fuscospora solandri Tawairauriki T-Tree H 25m 10m Common tree.

FUTR Fuscospora truncata Tawairaunui T-Tree H 30m Common tree.

GLDI Gleichenia dicarpa Waewae kotuku Fern - 1m 2m Slopes.

HESE Hebe salicifolia Koromiku Shrub - 3m 2m Shrub mix.
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HIIN Histiopteris incisa Mata Fern - 0.5m 0.5m Fern mix.

LAGL Lastreopsis glabella Smooth shield fern Fern - 0.3m 0.5m Fern mix.

LEHY Leptopteris hymenophylloideHeruheru Fern - 0.2m 0.2m Fern mix.

LESU Leptopteris superba Heruheru Fern - 0.5m 1m Fern mix.

LOME Lophozonia menziesii Tawai T-Tree H 30m 15m Common tree.
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MESI Melicope simplex Poataniwha Shrub - 4m 2m Shrub mix.

MERA Melicytus ramiflorus Mahoe S-Tree - 10m 7m Shrub mix.

MERO Metrosiderus robusta Northern Rata T-Tree H 10m 10m Feature tree.

MIPU Microsorum pustulatum Kowaowao Fern - 0.5m 0.5m Fern mix.

MISC Microsorum scandens Mokimoki Fern - - 1m Climber.
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PARO Pellaea rotundifolia Tarawera Fern - 0.1m 0.4m Feature mix.

PAVE Polystichum vestitum Puniu Fern - 0.7m 1.5m Open area fern 
mix, away from 

rabbits

PATE Passiflora tetrandra Kohia Climber - 8m 3m Climber.

PIEX Piper excelsum Kawakawa Shrub - 6m 3m Shaded shrub mix.

PIEU Pittosporum eugenioides Tarata T-Tree - 12m 3m Common shrub 
mix.
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PLRE Plagianthus regius subsp. RManatu S-Tree - 12m 4m Common tree and 
shade tree in 

swampy areas.

PNPE Pneumatopteris pennigera Piupiu Fern - 1.75m 1.5m Shaded fern mix

POCI Poa cita Silver tussock Grass - 0.7m 0.7m Dry site grass mix

POTO Podocarpus totara Totara T-Tree H 30m 15m Common tree

POOC Polystichum oculatum Pikopiko Fern - 0.9m 0.6m Fern mix
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PRFE Prumnopitys ferruginea Miro T-Tree H 25m 10m Common tree

PRTA Prumnopitys taxifolia Matai T-Tree H 40m 20m Feature tree

PSAR Pseudopanax arboreus Whauwhaupaku S-Tree - 8m 3m Shrub mix

PSCR Pseudopanax crassifolius Horoeka S-Tree - 12m 6m Common tree

PTMA Pteris macilenta Sweet brake Fern - 1m 1m Fern mix
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PTTR Pteris tremula Turawera Fern - 1.5m 1.5m Fern mix

STHE Streblus heterophyllus Turepo S-Tree - 12m 4m Feature tree

WERA Weinmannia racemosa Kamahi T-Tree - 25m 12m Feature tree
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Introduced plant species likely on site
sourced from: 

Code Scientific name Common name Type Invasive Affects Application Image, on site?

AIAL Ailanthus altissima Varnish Tree Tree Pest Invasive Remove where 
present

AKQU Akebia quinata Chocolate Vine Climber Pest Invasive Remove where 
present

ALPH Alternanthera philoxeroides Alligator Weed Creeper Pest Invasive Remove where 
present

ANCO Anredera cordifolia  Madeira-vine Climber Pest Invasive Remove where 
present

ARHO Araujia hortorum Moth Plant Climber Pest Invasive Remove where 
present

AREC Aristea ecklonii Blue Eyed Iris Grass Perenial Pest Invasive Remove where 
present

ARDO Arundo donax Giant Reed Reed Pest Invasive Remove where 
present

ASAE Asparagus aethiopicus Sprengers Asparagus Fern Pest Invasive Remove where 
present

ASAS Asparagus asparagoides Bridal Creeper Creeper Pest Invasive Remove where 
present

ASPL Asparagus plumosus Lace Fern Fern Pest Invasive Remove where 
present

ASSC Asparagus scandens Climbing Asparagus Climber Pest Invasive Remove where 
present

BEDA Berberis darwinii Darwins Barberry Shrub Pest Invasive Remove where 
present

BOMU Bomarea multiflora Bomarea Climber Pest Invasive Remove where 
present

BRCR Bryonia cretica subsp. Dioica White Bryony Climber Pest Invasive Remove where 
present

CAVU Calluna vulgaris Calluna Shrub Pest Invasive Remove where 
present

CAGR Cardiospermum grandiflorum Balloon Vine Climber Pest Invasive Remove where 
present

CAHA Cardiospermum halicacabum Balloon Vine Climber Pest Invasive Remove where 
present

CAHU Carex pendula Carex ssp. Sedge Pest Invasive Remove where 
present

CAED Carpobrotus edulis Hottentot-fig Creeper Pest Invasive Remove where 
present

CAMU ×Carpophyma mutabilis Carpophyma hybrid Creeper Pest Invasive Remove where 
present

CEOR Celastrus orbiculatus Oriental Bittersweet Climber Pest Invasive Remove where 
present

CELA Cenchrus latifolius Uruguay Pennisetum Grass Pest Invasive Remove where 
present

CELO Cenchrus longisetus Feather Grass Grass Pest Invasive Remove where 
present

CEMA Cenchrus macrourus Frrican Feather Grass Grass Pest Invasive Remove where 
present

CEPU Cenchrus purpurascens Chinese Pennisetum Grass Pest Invasive Remove where 
present

CEPP Cenchrus purpureus Elephant grass Grass Pest Invasive Remove where 
present

CESE Cenchrus setaceus Fountain Grass Grass Pest Invasive Remove where 
present

CEDE Ceratophyllum demersum Hornwort Aquatic Pest Invasive Remove where 
present

CEAU Cestrum aurantiacum Yellow Cestrum Shrub Pest Invasive Remove where 
present

CEEL Cestrum elegans Bastard Jasmine Shrub Pest Invasive Remove where 
present

CEFA Cestrum fasciculatum Early Jessamine Shrub Pest Invasive Remove where 
present

CEFN Cestrum fasciculatum 'Newellii' Purple Cestrum Shrub Pest Invasive Remove where 
present

CEPA Cestrum parqui Willow-leaved Jessamine Shrub Pest Invasive Remove where 
present

CHMO Chrysanthemoides monilifera Boneseed Shrub Pest Invasive Remove where 
present

CLFL Clematis flammula fragrant Virgin's Bower Climber Pest Invasive Remove where 
present

ON-SITE PLANTS - Introduced
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CLVI Clematis vitalba Old Man's Beard Climber Pest Invasive Remove where 
present

CLTR Clerodendrum trichotomum Harlequin Glorybower Shrub Pest Invasive Remove where 
present

COSC Cobaea scandens Cup and Saucer Vine Climber Pest Invasive Remove where 
present

COJU Cortaderia jubata Purple Pampass Grass Grass Pest Invasive Remove where 
present

COSE Cortaderia selloana Pampass Grass Grass Pest Invasive Remove where 
present

COSI Cotoneaster simonsii Khasia Berry Shrub Pest Invasive Remove where 
present

COOR Cotyledon orbiculata Round-leafed Navel-wort Succulent Pest Invasive Remove where 
present

CRMU Crassula multicava Fairy Crassula Succulent Pest Invasive Remove where 
present

CYCO Cyathea cooperi Australian Tree Fern Fern Pest Invasive Remove where 
present

DILI Dipogon lignosus Cape Sweet Pea Climber Pest Invasive Remove where 
present

DRCA Drosera capensis  Cape Sun Dew Herb Pest Invasive Remove where 
present

ECSC Eccremocarpus scaber Chillean Glory-flower Creeper Pest Invasive Remove where 
present

EGDE Egeria densa Brazillian Waterweed Aquatic Pest Invasive Remove where 
present

EHVI Ehrharta villosa Pyp Grass Grass Pest Invasive Remove where 
present

EICR Eichhornia crassipes Common Water Hyacinth Aquatic Pest Invasive Remove where 
present

EOCH  Eomecon chionantha Snow Poppy Grass Pest Invasive Remove where 
present

EQAR Equisetum arvense Field Horsetail Wild flowers Pest Invasive Remove where 
present

EQFL Equisetum fluviatile Swamp Horsetail Riparian Pest Invasive Remove where 
present

EQHY Equisetum hyemale Rough Horsetail Rush Pest Invasive Remove where 
present

ERCU Eragrostis curvula Weeping Lovegrass Grass Pest Invasive Remove where 
present

ERKA Erigeron karvinskianus Mexican Daisy Creeper Pest Invasive Remove where 
present

EUJA Euonymus japonicus Japanese Spindle Tree Shrub Pest Invasive Remove where 
present

FAJA Fallopia japonica Japanese Knotweed Shrub Pest Invasive Remove where 
present

FASA Fallopia sachalinensis Giant Knotweed Shrub Pest Invasive Remove where 
present

FABO Fallopia × bohemica Bohemian Knotweed Shrub Pest Invasive Remove where 
present

FIRU Ficus rubiginosa Rusty Fig Tree Pest Invasive Remove where 
present

FUBO Fuchsia boliviana Fuchsia Shrub Pest Invasive Remove where 
present

GUTI Gunnera tinctoria Chillean Rhubarb Shrub Pest Invasive Remove where 
present

GYSP Gymnocoronis spilanthoides Senegal Tea Plant Aquatic Pest Invasive Remove where 
present

HEFL Hedychium flavescens Yellow Ginger Perennial Pest Invasive Remove where 
present

HEGA Hedychium gardnerianum Kahili Ginger Perennial Pest Invasive Remove where 
present

HEMA Heracleum mantegazzianum Giant Hogweed Shrub Pest Invasive Remove where 
present

HIAR Hieracium argillaceum Hawkweed Perennial Pest Invasive Remove where 
present

HILE Hieracium lepidulum Tussock Hawkweed Perennial Pest Invasive Remove where 
present

HIMU Hieracium murorum Wall Hawkweed Perennial Pest Invasive Remove where 
present

HIPO Hieracium pollichiae Spotted Hawkweed Perennial Pest Invasive Remove where 
present
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HISA Hieracium sabaudum New England Hawkweed Perennial Pest Invasive Remove where 
present

HOPO Homalanthus populifolius Queensland Poplar Shrub Pest Invasive Remove where 
present

HOCO Houttuynia cordata Rainbow Plant Perennial Pest Invasive Remove where 
present

HOCC Houttuynia cordata 'Chameleon' Chameleon Plant Perennial Pest Invasive Remove where 
present

HYVE Hydrilla verticillata Water Thyme Aquatic Pest Invasive Remove where 
present

HYNY Hydrocleys nymphoides Waterpoppy Aquatic Pest Invasive Remove where 
present

HYAN Hypericum androsaemum Tutsan Shrub Pest Invasive Remove where 
present

IPIN Ipomoea indica Blue Dawn Flower Climber Pest Invasive Remove where 
present

IRPS Iris pseudacorus Yellow Iris Perennial Pest Invasive Remove where 
present

JAHU Jasminum humile Yellow Jasmine Shrub Pest Invasive Remove where 
present

JUAI Juglans ailantifolia Japanese Walnut Tree Pest Invasive Remove where 
present

KERU Kennedia rubicunda Dusky Coral Pea Climber Pest Invasive Remove where 
present

LAMA Lagarosiphon major Curly Waterweed Aquatic Pest Invasive Remove where 
present

LAGA Lamium galeobdolon 'Variegatum' Golden Dead Nettle Creeper Pest Invasive Remove where 
present

LACA Lantana camara Wild Sage Perennial Pest Invasive Remove where 
present

LILU Ligustrum lucidum Glossy Privet Tree Pest Invasive Remove where 
present

LIFO Lilium formosanum Taiwanese Lily Perennial Pest Invasive Remove where 
present

LOJA Lonicera japonica Japanese Honeysuckle Climber Pest Invasive Remove where 
present

LUPE Ludwigia peploides subsp. 
Montevidensis

Water Primrose Aquatic Pest Invasive Remove where 
present

LYSA Lythrum salicaria  Purple Loosestrife Perennial Pest Invasive Remove where 
present

MAUN Macfadyena unguis-cati Cats Claw Creeper Creeper Pest Invasive Remove where 
present

MASP Malus Spp. Crab apple Tree - Non-
invasive

Plant / remove where 
needed

MABO Maytenus boaria Chillean Mayten Tree Pest Invasive Remove where 
present

MEMA Megathyrsus maximus var. 
puviglumis 

Grass Basal Grass Pest Invasive Remove where 
present

METR Menyanthes trifoliata Bogbean Perennial Pest Invasive Remove where 
present

MOFL Moraea flaccida One-leaf Cape Tulip Perennial Pest Invasive Remove where 
present

MYIN Myoporum insulare Common Boobialla Shrub Pest Invasive Remove where 
present

MYFA Myrica faya Fire Tree Tree Pest Invasive Remove where 
present

MYGE Myricaria germanica German Tamarisk Shrub Pest Invasive Remove where 
present

MYAQ Myriophyllum aquaticum Parrots Feather Aquatic Pest Invasive Remove where 
present

NANE Nassella neesiana Chillean Needlegrass Grass Pest Invasive Remove where 
present

NATE Nassella tenuissima Mexican Featehr Grass Grass Pest Invasive Remove where 
present

NATR Nassella trichotoma Serrated Tussock Tussock Pest Invasive Remove where 
present
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PODE Populus deltoides Necklace Poplar Tree Naturalised Non 
Invasive

Plant / remove where 
needed

PONI Populus nigra 'Italica' Black Poplar Tree Naturalised Non 
Invasive

Plant / remove where 
needed

POPE Potamogeton perfoliatus Clasped Pondweed Aquatic Pest Invasive Remove where 
present

PRSE Prunus serotina Black Cherry Tree Pest Invasive Remove where 
present

PYAN Pyracantha angustifolia Orange Firethorn Shrub Pest Invasive Remove where 
present

RHAL Rhamnus alaternus Italian Evergreen Buckthorn Shrub Pest Invasive Remove where 
present

RHPO Rhododendron ponticum Rhododendron Shrub Pest Invasive Remove where 
present

RUFR Rubus fruticosus Blackberry Climber Pest Invasive Remove where 
present

QUDE Quarcus dentata Daimyo Oak Tree Naturalised Non 
Invasive

Plant / remove where 
needed

y

QURF Quercus robur 'Fastigiata' Fastigiata Oak Tree Naturalised Non 
Invasive

Plant / remove where 
needed

QUSE Quercus serrata Bao Li Tree Naturalised Non 
Invasive

Plant / remove where 
needed

y

SAMO Sagittaria montevidensis Giant Arrowhead Herb Pest Invasive Remove where 
present

SAPL Sagittaria platyphylla Delta Arrowhead Herb Pest Invasive Remove where 
present

SASA Sagittaria sagittifolia Arrowhead Perennial Pest Invasive Remove where 
present

SABA Salix alba White Willow Tree Naturalised Non 
Invasive

Plant / remove where 
needed
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PODE Populus deltoides Necklace Poplar Tree Naturalised Non 
Invasive

Plant / remove where 
needed

PONI Populus nigra 'Italica' Black Poplar Tree Naturalised Non 
Invasive

Plant / remove where 
needed

POPE Potamogeton perfoliatus Clasped Pondweed Aquatic Pest Invasive Remove where 
present

PRSE Prunus serotina Black Cherry Tree Pest Invasive Remove where 
present

PYAN Pyracantha angustifolia Orange Firethorn Shrub Pest Invasive Remove where 
present

RHAL Rhamnus alaternus Italian Evergreen Buckthorn Shrub Pest Invasive Remove where 
present

RHPO Rhododendron ponticum Rhododendron Shrub Pest Invasive Remove where 
present

RUFR Rubus fruticosus Blackberry Climber Pest Invasive Remove where 
present

QUDE Quarcus dentata Daimyo Oak Tree Naturalised Non 
Invasive

Plant / remove where 
needed

y

QURF Quercus robur 'Fastigiata' Fastigiata Oak Tree Naturalised Non 
Invasive

Plant / remove where 
needed

QUSE Quercus serrata Bao Li Tree Naturalised Non 
Invasive

Plant / remove where 
needed

y

SAMO Sagittaria montevidensis Giant Arrowhead Herb Pest Invasive Remove where 
present

SAPL Sagittaria platyphylla Delta Arrowhead Herb Pest Invasive Remove where 
present

SASA Sagittaria sagittifolia Arrowhead Perennial Pest Invasive Remove where 
present

SABA Salix alba White Willow Tree Naturalised Non 
Invasive

Plant / remove where 
needed
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SABA Salix babylonica Weeping Willow Tree Naturalised Non 
Invasive

Plant / remove where 
needed

SACI Salix cinerea Grey Willow Tree Pest Invasive Remove where 
present

SAXF Salix ×fragilis Crack Willow Tree Pest Invasive Remove where 
present

SAMO Salvinia molesta Giant Salvinia Aquatic Pest Invasive Remove where 
present

SCTE Schinus terebinthifolius Brazilian peppertree Tree Pest Invasive Remove where 
present

SCCA Schoenoplectus californicus California bulrush Sedge Pest Invasive Remove where 
present

SEKR Selaginella kraussiana Krauss' Spikemoss Creeper Pest Invasive Remove where 
present

SOMA  Solanum marginatum Purple African Nightshade Shrub Pest Invasive Remove where 
present

SYSM Syzygium smithii Common Lilly Pilly Tree Pest Invasive Remove where 
present

TRFL Tradescantia fluminensis Small-leaf Spiderwort Perennial Pest Invasive Remove where 
present

TRSP Tropaeolum speciosum Chilean Flame Creeper Creeper Pest Invasive Remove where 
present

TUFA Tussilago farfara Coltsfoot Perennial Pest Invasive Remove where 
present

TYLA Typha latifolia Bulrush Perennial Pest Invasive Remove where 
present

ULEU Ulex europaeus Gorse Shrub Pest Invasive Remove where 
present

UTAR Utricularia arenaria Bladderwort Herbs Pest Invasive Remove where 
present

UTGI Utricularia gibba Bladderwort Herbs Pest Invasive Remove where 
present

UTLI Utricularia livida Leaden Bladderwort Creeper Pest Invasive Remove where 
present

UTSA Utricularia sandersonii Sanderson’s bladderwort Perennial Pest Invasive Remove where 
present

VAAU Vallisneria australis Eel Grass Aquatic Pest Invasive Remove where 
present

ZAAE Zantedeschia aethiopica Arum Lily Shrub Pest Invasive Remove where 
present

ZILA Zizania latifolia  Manchurian Wild Rice Grass Pest Invasive Remove where 
present
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fig. 39. timeline by author. Climate change information sourced from: http://www.mfe.govt.nz/climate-change/
how-climate-change-affects-nz/how-might-climate-change-affect-my-region/wellington
Hutt Valley history sourced from: https://teara.govt.nz/en/te-ati-awa-of-wellington/page-1
and:  Boffa Miskell, 2012
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fig. 39. timeline by author. NZ transport history from: https://nzhistory.govt.nz/keyword/transport
Hutt Valley history sourced from: https://teara.govt.nz/en/te-ati-awa-of-wellington/page-1
and:  Boffa Miskell, 2012
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fig. 39. timeline by author. NZ transport history from: https://nzhistory.govt.nz/keyword/transport
Hutt Valley history sourced from: https://teara.govt.nz/en/te-ati-awa-of-wellington/page-1
and:  Boffa Miskell, 2012
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Appendix. E
Settlers museum relocation
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Settlers 
Museum
urrent 
Location 
on Petone 
waterfront

Legend, 
projected 
water level 
increases

Image compiled by Author, from information 
provided by: NIWA nz.
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Appendix. F
River flow analysis

KEY LEARNINGS FROM DISCUSSION 
WITH FLOODING ENGINEER, 

COLIN MUNN:
Narrowing the river channel increases river flow rate, 
increased risk of erosion to banks and turbulence:

Existing river curvature, a known entity; inner corner 
has sediment build up, outer corner has additional 
structural material:

The existing slope of the banks is based on international 
standards for river bank (Levee) design. The 1:2/3 slope 
is the minimum allowance. Gentler gradients are ok, but 
will slow the river, where this path is already established.

The extended arm at the stokes valley stream confluence 
was introduced after the 1972 floods, pressure occurs 
where the two paths meet and can cause the water to back 
up further up the tributary.

Widening the river channel decreases river flow rate, 
increased risk of sedimentation to banks and reduced 
capacity:
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Stopbank construction 
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Addendum images, final presentation
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