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Changing Landscapes - Repo, Riparian Planting & Fish Passage

Embracing Te Taiao 
– On the Farm



The structure 
of this resource

A note for the teacher:  

This is a whenua themed module written by WAI Wānaka for use in the 

‘Embracing Te Taiao - On the Farm’ education programme. The aim 

of this resource is to connect the classroom with environmental issues 

and solutions on farms in the Upper Clutha Catchment. WAI Wānaka’s 

role is to facilitate learning both in and out of the classroom and 

supporting students to do inquiry planning. Learning will be enhanced 

when students are able to apply their knowledge, skills, and capabilities 

by visiting a farm. When this is not possible, inviting experts such as 

scientists or farmers into the classroom can be engaging.  

The first section is intended to be used as a teacher resource.   

A number of local case studies are provided for use in the classroom 

and connection to the community for student inquiry.  

The ‘In the Classroom’ Section has suggestions of on topic activities 

and experiments relating to the teaching material. 

It is broadly aimed at children aged 8-12 years old and intended to be 

integrated and utilised across the curriculum.  A glossary is included 

later in the document for reference – link below.

Icons shown throughout this resouce link to various videos and additional resources

The development of this resource was made possible  

thanks to funding from ORC ECO Fund

VIDEO

LINK

ADDITIONAL  

RESOURCE LINK

GLOSSARY TERMS - CLICK HERE

CASE STUDIES - CLICK HERE

IN THE CLASSROOM - CLICK HERE
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In recent decades New Zealand has seen intensification of farming practices.  Examples of these include aerial top 

dressing, controlled burn off and conversion of sheep and beef farms to dairy.  Intensification can have an impact on 

the quantity and quality of freshwater in our waterbodies. For example, one study showed that dairy farms use six times 

more water per hectare than drystock farms. For water quality, intensification of farming can mean more erosion, 

sedimentation, contaminants in the water and loss of riparian margins. 

Many of the significant land use changes in the Upper Clutha arise from agricultural establishment and historical farming 

practices such as top dressing and burn off. Land use for urban development and viticulture/horticulture is also prevalent. 

These changes in land use bring similar pressures on the environment (e.g. sediment, erosion and potential runoff issues).  

An increasing number of land owners see the value in restoring unique landscape features, utilising technology to enhance 

efficiencies and changing practices to optimise water quality.

PRESSURES FROM LAND USE CHANGE

Industry and rural land use changes have increased pressures on water quality, soil health, soil erosion susceptibility, 

biodiversity and native habitat on farm. These include:

> Removal of Repo (wetlands)

> Reduction, removal and alteration of riparian vegetation – e.g. fencing off waterways and planting native riparian 

margins

> Urban growth

> Addition or changes to instream infrastructure such as culverts, weirs and dams

> Conversion of non-productive land to agriculture or horticulture 

> Artificial sub-surface drainage of land

> Increased use of irrigation

> Increased use of herbicides, insecticides, fungicides and fertiliser

But what is so special about our repo, riparian vegetation and native habitats and why is restoration and regeneration of 

them needed? 

Conservation and regeneration can restore the wairua (spirituality, connection to atua) of native habitats and waterways. 

Changing Landscapes - 
Repo, Riparian Planting  
& Fish Passage

In the future, landscapes will contain mosaics of land use that are more resilient, 

healthy and prosperous than today – National Science Challenge, Our Land and Water

Brainstorm Questions: What do you know about wetlands in New Zealand?

   What might affect migratory fish when humans change the landscape?
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REPO (WETLANDS)

Fact: 90% of New Zealand’s repo have been cleared and 

drained in the last 150 years.

What is a Repo? 

Repo are permanently or intermittently wet areas that 

support natural ecosystems of plants and animals. They can 

include bogs, swamps, fens, shallow water and salt marshes, 

and are found from the coast to the high country.

Repo act as important environmental filters. Protecting, 

restoring and creating repo on-farm can reduce nutrient 

losses, decrease the impact of floods and provide a valuable 

habitat for native plants and animals.

Repo are vital in maintaining healthy ecosystems because 

they:

> work like sponges to store water and maintain water flow 

during dry periods

> work like kidneys by filtering out sediment and nutrients, 

improving water quality

> can help to mitigate floods

> support many species of plants and animals that are found nowhere else

> can provide or improve amenity values, such as game bird hunting opportunities or landscape value

> can add value to properties, and are assets to landowners

> are of great cultural and spiritual significance to Maori, providing food (eg, wildfowl, tuna (eels) and other freshwater fish) 

and offering places to grow taro and harvest harakeke (flax) and other materials for medicine, food, building and crafts.

The National Policy Statement for Freshwater Management 2020 (NPS-FM 2020) includes new policies to avoid the 

loss of extent of natural inland repo, protect their values and promote their restoration. The new regulations in the National 

Environmental Standards for Freshwater (NES) place restrictions on damaging activities in and near natural repo. The 

Resource Management (Stock Exclusion) Regulations 2020 mandate that certain stock must be excluded from natural 

wetlands in some circumstances.

Otago Regional Council (ORC) have not yet decided how repo are to be defined or measured. Some farmers are hesitant to 

fence off repo on their property as they may need to address a different area of land once ORC has defined this. 

Repo are regarded by Māori as taonga 

with historical, cultural, economic, and 

spiritual significance. Repo can also be 

reservoirs for mātauranga (knowledge), 

wellbeing, and utilisation. They are 

mahika kai (food gathering sites) 

used by local marae (Māori social and 

cultural centres), whānau (families), 

hapū (subtribes), and iwi (tribes), and 

provide significant habitats for a range 

of taonga (culturally important) plants, 

animals, fish, birds, reptiles, insects, and 

micro‑organisms. In addition, many repo 

contain a variety of culturally important 

medicinal plants for rongoā (Māori 

medicinal use).

EXTRA INFORMATION: ONE NEWS 

SEGMENT ON PEAT WETLANDS TO 

COMBAT CLIMATE CHANGE

https://www.tvnz.co.nz/one-news/new-zealand/wetlands-must-better-protected-if-nz-wants-hit-climate-goals-experts-warn
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SIGNIFICANT REPO IN THE UPPER CLUTHA

A Regionally Significant repo is any repo that has one or 

more of the following values:

> Habitat for nationally or internationally rare or 

threatened species or communities

> Critical habitat for the life cycles of indigenous fauna 

which are dependent on repo

> High diversity of repo habitat types

> High degree of naturalness

> Repo that is scarce in terms of its ecological or physical 

character

> Repo which is highly valued by Kai Tahu for cultural and 

spiritual beliefs, values and uses, including waahi taoka 

(treasured resources) and mahika kai

> High diversity of indigenous flora and fauna

> Regionally significant wetland habitat of waterfowl

> Significant hydrological values including maintaining 

water quality or low flows, or reducing flood flows

> Any repo over 800 metres above sea level (these are 

called alpine wetlands).

To protect the ecology, habitat and cultural values of 

Regionally Significant Repo, landowners must:

> Not dig any new drains without resource consent. 

> Not dig any ponds without a resource consent

> Not allow stock to damage the area - ORC 

recommends stock is excluded from repo

> Not harm any native flora or fauna through over-spray 

or drift from weed spraying

> Not introduce any exotic plant species without resource 

consent. 

> Not dam, divert or take water from a Regionally 

Significant Repo, or alter the bed of a Regionally 

Significant Repo, without resource consent

> Make sure that any water discharged to a Regionally 

Significant Repo is clear and colour-free, and does not 

change the water level range or flow of the repo.

RIPARIAN PLANTING 

“The transitional habitats between land and water have many 

important functions” - Environment Aotearoa 2019

Traditionally most farmers left a few paddocks unfenced near 

streams and waterways so that their cows could drink and stay 

cool. Farmers now know that they need to keep their cows 

away from waterways so that they stop erosion, bacteria, 

sediment from effluent (poos and wees) and fertilisers from 

getting into the water. Too much nitrogen and phosphate in 

the water can make plants and algae grow much faster making 

the water poor quality. 

Keeping the water clean for everyone including humans, 

animals and the native insects, birds, plants, fish and other 

aquatic life that live there is very important. Farmers are very 

focused on fencing and planting alongside the waterways on 

their farms. These strips of land bedside drains, streams, repo, 

awa (rivers) and lakes are called riparian zones.

Planting the right plants in these areas can help to keep water 

clean because they:

#1  Act like a sieve: Plants filter out sediment as it runs off 

the land and into the water.

#2 Suck up excess nutrients before they reach the water 

through their stems in a process called transpiration.

#3 Help hold the banks and soil together making the edges 

of waterways much stronger and stopping erosion of dirt 

into the water.

Stock exclusion from riparian margins provides the biggest 

benefit for water quality. However, planting native grasses, 

sedges, flaxes, shrubs and/or trees in riparian zones can further 

improve the health of waterways by filtering nutrients before 

they reach the water, including nitrogen, phosphorus and 

bacteria such as E. coli.

Other benefits of riparian planting:

> Enhanced ecosystem health (including habitat for 

insects) and increased biodiversity

> Provides shade that decreases waterway temperatures 

(this reduces weed growth and provides stable 

temperatures for aquatic organisms)

> Potential recreational opportunities such as fishing and 

swimming spots

BIODIVERSITY POSTER - 

ENVIRONMENT AOTEAROA

https://environment.govt.nz/publications/environment-aotearoa-2019/theme-1-our-ecosystems-and-biodiversity/#issue-1-our-native-plants-animals-and-ecosystems-are-under-threat
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TE KĀKANO AOTEAROA TRUST

“Our mission is to inspire community native habitat through 

propagation, education and hands-on participation.”

Nursery Sessions - Nursery volunteer days are open to 

all members of the public. These volunteer sessions teach 

propagation/cultivation techniques, leading on to planting and 

nurturing of the young plants in the wild and are guided by the 

Nursery Manager. 

Planting Projects - Each year, Te Kākano identify and 

undertake habitat restoration projects to create islands of 

new native bush and enrich existing areas to provide precious 

habitat for our local wildlife. Work at these planting projects 

takes the form of maintenance days (watering and weeding) 

and planting days (putting the plants into the ground). 

MATUKITUKI NATIVES

Matukituki Natives specialise in native re-vegetation and 

ecological restoration in the Upper Clutha, Central Otago and 

Southern Lakes districts.

Their work encompasses all aspects of the planning and 

implementation of ecological native restoration projects.

A passionate team brings experience and knowledge to 

a project: Matukituki Natives have sound and practical 

understanding of achieving success in our demanding 

environment of harsh winters and hot dry summers.

The nursery propagates eco-sourced native species grown 

specifically for their hardiness and suitability to local growing 

conditions. Concentrating on producing robust plants capable 

of withstanding the extremes of our climate.

MORE  

INFORMATION

     

 

Te Kākano Aotearoa Trust 

Te Kākano is a Wānaka community-based native plant nursery that specialises in propagating plants of 
local origin (Upper Clutha region) and uses these plants for localised native habitat restoration. Te 
Kākano work with local community groups, schools, organisations & businesses in the effort to promote 
hands-on community land care.  

“Our mission is to inspire community native habitat through propagation, education and hands-on 
participation.” 

Nursery Sessions - Nursery volunteer days are open to all members of the public. These volunteer 
sessions teach propagation/cultivation techniques, leading on to planting and nurturing of the young 
plants in the wild and are guided by the Nursery Manager.  

Planting Projects - Each year, Te Kākano identify and undertake habitat restoration projects to create 
islands of new native bush and enrich existing areas to provide precious habitat for our local wildlife. 
Work at these planting projects takes the form of maintenance days (watering and weeding) and 
planting days (putting the plants into the ground).  

More information: https://www.tekakano.org.nz/ 

 

Matukituki Natives 
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Te Kākano Aotearoa Trust 

Te Kākano is a Wānaka community-based native plant nursery that specialises in propagating plants of 
local origin (Upper Clutha region) and uses these plants for localised native habitat restoration. Te 
Kākano work with local community groups, schools, organisations & businesses in the effort to promote 
hands-on community land care.  

“Our mission is to inspire community native habitat through propagation, education and hands-on 
participation.” 

Nursery Sessions - Nursery volunteer days are open to all members of the public. These volunteer 
sessions teach propagation/cultivation techniques, leading on to planting and nurturing of the young 
plants in the wild and are guided by the Nursery Manager.  

Planting Projects - Each year, Te Kākano identify and undertake habitat restoration projects to create 
islands of new native bush and enrich existing areas to provide precious habitat for our local wildlife. 
Work at these planting projects takes the form of maintenance days (watering and weeding) and 
planting days (putting the plants into the ground).  

More information: https://www.tekakano.org.nz/ 

 

Matukituki Natives 

Commented [KH2]: Break out boxes? 

Matukituki Natives specialise in native re-vegetation and ecological restoration in the Upper Clutha, 
Central Otago and Southern Lakes districts. 

Their work encompasses all aspects of the planning and implementation of ecological native restoration 
projects. 

A passionate team brings experience and knowledge to a project: Matukituki Natives have sound and 
practical understanding of achieving success in our demanding environment of harsh winters and hot 
dry summers. 

The nursery propagates eco-sourced native species grown specifically for their hardiness and suitability 
to local growing conditions. Concentrating on producing robust plants capable of withstanding the 
extremes of our climate. 
 

More information: http://matukitukinatives.co.nz/ 

 

 

 

Fish Passage 

Many of New Zealand’s most widespread fish species e.g. whitebait and tuna/eels undertake significant 
migrations as part of their life-cycle. The purpose of these migrations is to access the range of  
habitats necessary to support different life-stages, such as reproduction and rearing, and ecological  
functions, for example feeding or finding refuge.  

Instream infrastructure, such as culverts, weirs and dams, can delay or prevent fish movements when 
adequate provision for fish passage is not provided in their design, installation and maintenance. The 
consequence is a reduction in the distribution and abundance of some of our most iconic and valued 
freshwater species. 

Te Kākano is a Wānaka community‑based 

native plant nursery that specialises 

in propagating plants of local origin 

(Upper Clutha region) and uses these 

plants for localised native habitat 

restoration. Te Kākano work with local 

community groups, schools, organisations 

& businesses in the effort to promote 

hands‑on community land care. 

MORE  

INFORMATION

https://www.tekakano.org.nz/
http://matukitukinatives.co.nz/
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FISH PASSAGE

Many of New Zealand’s most widespread fish species e.g. 

whitebait and tuna/eels undertake significant migrations as 

part of their life-cycle. The purpose of these migrations is to 

access the range of habitats necessary to support different 

life-stages, such as reproduction and rearing, and ecological 

functions, for example feeding or finding refuge. 

Instream infrastructure, such as culverts, weirs and dams, can 

delay or prevent fish movements when adequate provision 

for fish passage is not provided in their design, installation 

and maintenance. The consequence is a reduction in the 

distribution and abundance of some of our most iconic and 

valued freshwater species.

VUW Freshwater Ecologist Mike Joy says “Dams and irrigation 

in particular were having a negative affect (on native fish habitat), 

as it changed the natural hydrology of the riverbeds.”

VUW Freshwater Ecologist Mike Joy says “Dams and irrigation in particular were having a negative 
affect (on native fish habitat), as it changed the natural hydrology of the riverbeds.” 

Any new structure in a stream must be properly designed and constructed to allow appropriate fish 
passage up and downstream. 

An instream structure should: 

 allow all aquatic organisms and life stages to move safely and efficiently up and downstream 
 have diverse physical habitats and hydraulic conditions (rapids, backwaters and areas of slow 

flow for example) 
 not impede fish movement any more than adjacent stream reaches 
 allow natural processes like the movement of sediment and debris to continue 
 be durable and require minimal maintenance. 

 

Any new structure in a stream must be properly designed 

and constructed to allow appropriate fish passage up and 

downstream.

An instream structure should:

> allow all appropriate aquatic organisms and life stages to 

move safely and efficiently up and downstream

> have diverse physical habitats and hydraulic conditions 

(rapids, backwaters and areas of slow flow for example)

> not impede fish movement any more than adjacent 

stream reaches

> allow natural processes like the movement of sediment 

and debris to continue

> be durable and require minimal maintenance.

Tuna Lifecycle diagram credit – 

Taupo for Tomorrow
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Action resulting from the Changing Landscapes module works towards targets in 

the following priority sustainable development goals:

Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage 

forests, combat desertification, and halt and reverse land degradation and halt biodiversity loss

More specifically the following objectives:

• Increasing the land area protected, enhanced and managed for environmental purposes. 

Improving the number of, size of and quality of forests and ecosystems

Ensure availability and sustainable management of water and sanitation for all

More specifically the following objectives:

• Increase water-related ecosystems that are protected and managed.

• Increasing community participation in freshwater management.

• Protect / enhance education and knowledge about freshwater management.

Make cities and human settlements inclusive, safe, resilient and sustainable 

More specifically the following objective: Protection and preservation of natural & cultural heritage
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ADDITIONAL RESOURCES:

Country Calender - Wetlands on Farm

Otematata Station Farm Wetland Project 

Wetlands secret ingredient to future water quality 

Butterfields wetland adventure map - DOC

How to fix fish passage barriers

Maori Values and Wetland enhancement poster

Te Reo o Te Repo - Voice of the Wetland

Waikato farmer explains benefits of managing 

wetlands on farm

Wetmak - extensive wetlands monitoring guide

Smarter Targeting of Erosion Control (STEC) » 

Manaaki Whenua (landcareresearch.co.nz)

SCIENCE LEARNING HUB:

Farming development and changing landscapes

Wetlands in Aotearoa

Planning for change

Planting stream edges — Science Learning Hub

Wetland plants

Stream works for fish

Longfin eel – on a path to extinction?

LEARNZ RESOURCES:

Local lizards

GLOSSARY:

Atua  

Maori gods

Weir  

A low dam built across a river to raise the level of 

water upstream or regulate its flow.

Native  

Refers to an organism that is indigenous to, or 

originating from a given area, in this case Aotearoa 

New Zealand.

Exotic  

Refers to an organism from another country but 

can sometimes also refer to an organism that 

comes from another region within Aotearoa. 

Roche moutonnée  

In glaciology, a roche moutonnée (or sheepback) is 

a rock formation created by the passing of a glacier.  

Ephemeral wetland   

Dips or hollows that temporarily hold water either 

after heavy rains or in early spring or early summer.

National Policy Statement for Freshwater 

Management 2020 

Sets out the objectives and policies for freshwater 

management under the Resource Management 

Act 1991.  

Aerial Top Dressing 

Aerial application of fertilisers over farmland using 

agricultural aircraft.

WITH THANKS: 

To create a broad learning experience, this document utilises educational and inspirational materials from 

a range of different sources. Our appreciation goes out to those who’s publicly available resources we 

have linked to throughout this document. Local case study 3 was written in collaboration with the Luggate 

Catchment Group.

Hokonui Restoration field trip

https://www.youtube.com/watch?v=IDComUdMFy0
https://www.landcare.org.nz/current-project-item/otematata-station-demonstration-wetland
https://www.dairynz.co.nz/media/5789367/wetlands-secret-ingredient-to-water-quality.pdf
https://www.doc.govt.nz/globalassets/documents/parks-and-recreation/places-to-visit/kiwi-guardians/butterfields-wetlands-adventure-map.pdf
https://www.doc.govt.nz/globalassets/documents/conservation/native-animals/fish/fish-passage/how-to-fix-fish-passage-barriers.pdf
https://www.landcareresearch.co.nz/uploads/public/Publications/Te-reo-o-te-repo/Poster_Maori_Values_and_Wetlands.pdf
https://www.landcareresearch.co.nz/uploads/public/Publications/Te-reo-o-te-repo/Te_Reo_o_Te_Repo_Voice_of_the_Wetland_complete_book.pdf
https://www.youtube.com/watch?v=6wit1bsePgw&t=101s
https://www.youtube.com/watch?v=6wit1bsePgw&t=101s
https://www.landcare.org.nz/file/a-complete-guide-wetmak/open
https://www.landcareresearch.co.nz/discover-our-research/land/erosion-and-sediment/smarter-targeting-of-erosion-control/
https://www.landcareresearch.co.nz/discover-our-research/land/erosion-and-sediment/smarter-targeting-of-erosion-control/
https://www.sciencelearn.org.nz/resources/963-farming-development-and-changing-landscapes
https://www.sciencelearn.org.nz/videos/2013-wetlands-in-aotearoa
https://www.sciencelearn.org.nz/resources/2542-planning-for-change
https://www.sciencelearn.org.nz/resources/2543-planting-stream-edges
https://www.sciencelearn.org.nz/resources/2995-wetland-plants
https://www.sciencelearn.org.nz/resources/2537-stream-works-for-fish
https://www.sciencelearn.org.nz/resources/2354-longfin-eel-on-a-path-to-extinction
https://www.learnz.org.nz/at-home-activities/local-lizards
https://www.learnz.org.nz/hokonui222
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waiwanaka.nz

West Wanaka Station, Matukituki Station and Mt Aspiring 

Station all have significant fenced off and actively managed 

repo (wetland):

MATUKITUKI BLUFF EPHEMERAL REPO 

MANAGEMENT AREA

Description:  

A large and substantially intact repo system runs along 

the foot of the roche moutonnée, at the back of a broad 

alluvial flat of the Matukituki River. This appears to 

receive water from both down-slope wash from the large 

rock bluffs above, and periodic flooding events from the 

Matukituki River.

Size:  

approx. 23 Rugby Fields

Altitude:

280 - 300 m above sea level.

These wetlands fulfil the following values for a 

Regionally Significant repo: 

> Habitat for nationally or internationally rare or 

threatened species or communities.  

Provide habitat for the Olearia lineata  

(At Risk – Declining)

> Scarce in Otago in terms of its ecological or  

physical character.  

Naturally rare ephemeral repo and ecosystem type

> High diversity of indigenous repo flora and fauna.  

Good range of indigenous herbaceous plants including 

regionally uncommon plants

Case Study 1

   

Description:

A large and substantially intact repo system runs along the foot of the roche moutonnée, at the back of 
a broad alluvial flat of the Matukituki River. This appears to receive water from both down-slope wash 
from the large rock bluffs above, and periodic flooding events from the Matukituki River. 

Size:  

approx. 23 Rugby Fields 

Altitude: 

280 - 300 m above sea level. 

These wetlands fulfil the following values for a Regionally Significant repo:  

 Habitat for nationally or internationally rare or threatened species or communities.  
 
Provide habitat for the Olearia lineata (At Risk – Declining) 
 

 Scarce in Otago in terms of its ecological or physical character.  
 
Naturally rare ephemeral repo and ecosystem type 
 

 High diversity of indigenous repo flora and fauna.  
 

Good range of indigenous herbaceous plants including regionally uncommon plants 
 

Case Study:  

Big Boggy Swamp 
 

   

Description:

A large and substantially intact repo system runs along the foot of the roche moutonnée, at the back of 
a broad alluvial flat of the Matukituki River. This appears to receive water from both down-slope wash 
from the large rock bluffs above, and periodic flooding events from the Matukituki River. 

Size:  

approx. 23 Rugby Fields 

Altitude: 

280 - 300 m above sea level. 

These wetlands fulfil the following values for a Regionally Significant repo:  

 Habitat for nationally or internationally rare or threatened species or communities.  
 
Provide habitat for the Olearia lineata (At Risk – Declining) 
 

 Scarce in Otago in terms of its ecological or physical character.  
 
Naturally rare ephemeral repo and ecosystem type 
 

 High diversity of indigenous repo flora and fauna.  
 

Good range of indigenous herbaceous plants including regionally uncommon plants 
 

Case Study:  

Big Boggy Swamp 
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BIG BOGGY SWAMP

Description:  

A spring-fed lagoon (with flax-covered islands) on the 

Upper Matukituki River flats, Western Otago. Longfin eel 

(Anguilla dieffenbachii) are present in quite significant 

numbers.  Big Boggy Swamp is utilised for game bird 

hunting.

Size:  

Approx. 14 Rugby fields

Altitude:

300-320 m above sea level.

These wetlands fulfil the following values for a Regionally 

Significant repo:  

> Habitat for nationally or internationally rare or 

threatened species or communities.  

Presence of threatened Banded Dotterel  

(Charadrius bicinctus bicinctus)

> High degree of repo (wetland) naturalness. 

Largely unmodified wetland system which is self-sustaining 

because of its spring-fed character 

> Scarce in Otago in terms of its ecological or physical 

character.  

Less than 15% of swamps remain in Otago 

> High diversity of indigenous repo flora and fauna. 

Important feeding and breeding sites for waterfowl and 

wading birds including Paradise Shelduck (Tadorna 

variegata), Grey Duck (Anas superciliosa), Swamp 

Hen/Pukeko (Porphyrio porphyrio melanotus) and 

Pied Stilt (Himantopus himantopus). South Island Pied 

Oystercatcher (Haematopus ostralegus finschi), White-

faced Heron (Ardea novaehollandiae novaehollandiae) and 

Marsh Crake (Porzana pusilla affinis) also use the repo.

Case Study 2

   

Description:  

A spring-fed lagoon (with flax-covered islands) on the Upper Matukituki River flats, Western Otago. 
Longfin eel (Anguilla dieffenbachii) are present in quite significant numbers.  Big Boggy Swamp is utilised 
for game bird hunting. 

Size: 

Approx. 14 Rugby fields 

Altitude: 

300-320 m above sea level. 

These wetlands fulfil the following values for a Regionally Significant repo:  

 

 Habitat for nationally or internationally rare or threatened species or communities.  
 
Presence of threatened Banded Dotterel (Charadrius bicinctus bicinctus) 
 

 High degree of repo (wetland) naturalness  
 
Largely unmodified wetland system which is self-sustaining because of its spring-fed character  
 

 Scarce in Otago in terms of its ecological or physical character  
 
Less than 15% of swamps remain in Otago  
High diversity of indigenous repo flora and fauna.  
 
Important feeding and breeding sites for waterfowl and wading birds including Paradise Shelduck 
(Tadorna variegata), Grey Duck (Anas superciliosa), Swamp Hen/Pukeko (Porphyrio porphyrio 
melanotus) and Pied Stilt (Himantopus himantopus). South Island Pied Oystercatcher (Haematopus 
ostralegus finschi), White-faced Heron (Ardea novaehollandiae novaehollandiae) and Marsh Crake 
(Porzana pusilla affinis) also use the repo  

 

 

Riparian Planting 

   

Description:  

A spring-fed lagoon (with flax-covered islands) on the Upper Matukituki River flats, Western Otago. 
Longfin eel (Anguilla dieffenbachii) are present in quite significant numbers.  Big Boggy Swamp is utilised 
for game bird hunting. 

Size: 

Approx. 14 Rugby fields 

Altitude: 

300-320 m above sea level. 

These wetlands fulfil the following values for a Regionally Significant repo:  

 

 Habitat for nationally or internationally rare or threatened species or communities.  
 
Presence of threatened Banded Dotterel (Charadrius bicinctus bicinctus) 
 

 High degree of repo (wetland) naturalness  
 
Largely unmodified wetland system which is self-sustaining because of its spring-fed character  
 

 Scarce in Otago in terms of its ecological or physical character  
 
Less than 15% of swamps remain in Otago  
High diversity of indigenous repo flora and fauna.  
 
Important feeding and breeding sites for waterfowl and wading birds including Paradise Shelduck 
(Tadorna variegata), Grey Duck (Anas superciliosa), Swamp Hen/Pukeko (Porphyrio porphyrio 
melanotus) and Pied Stilt (Himantopus himantopus). South Island Pied Oystercatcher (Haematopus 
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STRIVING FOR THRIVING BIODIVERSITY: 

A WATER QUALITY AND QUANTITY BALANCE

Location:  

The Luggate catchment is located 10kms from Wanaka, 

towards Cromwell. The creek starts as a spring at the 

top of the Pisa Range and works its way down the 

valley, until it reaches the Clutha/Mata Au River.

Catchment size:   

The catchment is approximately 8000ha of farmland, 

with the bottom part including Luggate village.

Background/issue:

Lack of native fish passage to and from the sea, 

due to the dams - The life cycle of tuna (eels) is 

astonishing and unique. What is known is that the life 

cycle begins and ends in the ocean. Once the tuna 

reach sexual maturity, they are ready to swim out to 

sea to return to their ancestral breeding ground. The 

migration begins around April when the males head off 

first, followed soon after by the females.

Willow growth on the banks of the creek - Willows 

spread their roots into the bed of a watercourse, 

slowing the flow of water and reducing aeration. Willow 

leaves create a flush of organic matter when they drop 

in autumn, reducing water quality and available oxygen, 

and directly threatening aquatic plants and animals. 

Willows stabilise the banks of the creek so replacing 

these with native riparian plantings needs to be 

carefully managed.  

Action Group role:

Ensuring water quality by keeping stock out - stock 

exclusion.

Working with appropriate agencies to look at options 

for reintroducing native species.

Project Lead or contact:

Get in touch if you’d like to learn more! 

Sarah Jamieson – 0210709761 | sarah@waiwanaka.nz

Case Study 3
Tuna Lifecycle diagram credit – Taupo for Tomorrow 
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Picture – Luggate catchment group Electric Fishing in Luggate Creek 
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In the Classroom?

EXPERIMENT IN CLASS – REPO (WETLAND) IN A BOX 

Create a model to show how repo act like sponges to soak up rainwater, filter runoff, and slowly 

release clean water to streams. 

1

Materials: 

> 1 paint roller pan (or roasting pan or 

other shallow, rectangular container) 

> 2 sponges 

> 1 spray bottle 

> Gravel 

> Sand

> Topsoil 

> Clay 

> Pocket knife/scissors to cut sponges

> Toothpicks 

> Aluminum foil 

Method: 

Start with an empty paint roller pan/roasting dish. 

Place two heaps of rocks at the sides of the box, like 

two mountain peaks or hills. 

Place a layer of sand between the two rock heaps, like 

a river channel. 

Cover the entire box with a mixture of topsoil and clay 

and compact it down. 

Use a spray bottle to “rain” on the landscape. 

Now dig a small trench at the bottom of each mound 

(but uphill from the sand in the valley) and set a piece 

of sponge at the bottom of each mound, between the 

peak and the valley. 

Secure sponge tightly against the soil surface with 

toothpicks. “Rain” again on the landscape. 

Use aluminum foil and other materials (like moss from 

the yard) to create a unique watershed landscape. 

The aluminum foil acts like impervious surfaces (like 

concrete parking lots) and the moss acts like pasture 

or crops.

Finally, remove the toothpicks and take out the “repo” 

(or sponges), and wring them out onto a white tray.
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In the Classroom?

DESIGN IN CLASS – AN ENVIRONMENTALLY CONSCIOUS PLAN

Willow growth on the banks of the creek - Willows spread their roots into the bed of a 

watercourse, slowing the flow of water and reducing aeration. Willow leaves create a flush of 

organic matter when they drop in autumn, reducing water quality and available oxygen, and 

directly threatening aquatic plants and animals. Willows stabilise the banks of the creek so 

replacing these with native riparian plantings needs to be carefully managed.  

Design a plan to remove willows and replace them with native riparian plants.

Things to Consider: 

> Minimisation of sediment loss and erosion

> Water to growing natives if willows are still alive

> Ability of natives of a certain age to stabilise banks

DESIGN IN CLASS – AN IN-STREAM STRUCTURE TO AID IN FISH PASSAGE

Refer to: 

CONSIDERING FISH PASSAGE IN THE DESIGN OF NEW INSTREAM 

STRUCTURES FOR DETAILS

HOW TO FIX FISH PASSAGE BARRIERS AT EXISTING INSTREAM 

STRUCTURES

NZ FISH PASSAGE GUIDELINES UP TO4M

Justify your design

2

3

https://www.doc.govt.nz/globalassets/documents/conservation/native-animals/fish/fish-passage/considering-fish-passage-in-design.pdf
https://www.doc.govt.nz/globalassets/documents/conservation/native-animals/fish/fish-passage/considering-fish-passage-in-design.pdf
https://www.doc.govt.nz/globalassets/documents/conservation/native-animals/fish/fish-passage/how-to-fix-fish-passage-barriers.pdf
https://www.doc.govt.nz/globalassets/documents/conservation/native-animals/fish/fish-passage/how-to-fix-fish-passage-barriers.pdf
https://niwa.co.nz/static/web/freshwater-and-estuaries/NZ-FishPassageGuidelines-upto4m-NIWA-DOC-NZFPAG.pdf
https://www.doc.govt.nz/globalassets/documents/conservation/native-animals/fish/fish-passage/considering-fish-passage-in-design.pdf
https://www.doc.govt.nz/globalassets/documents/conservation/native-animals/fish/fish-passage/how-to-fix-fish-passage-barriers.pdf
https://niwa.co.nz/static/web/freshwater-and-estuaries/NZ-FishPassageGuidelines-upto4m-NIWA-DOC-NZFPAG.pdf
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