biodiversity

Taonga for our future.
We live in a country rich with life - animals, plants,
fungi and bacteria. These lifeforms inhabit many
different parts of New Zealand, from the coast to the
high country, on land and in water. This variety of life
is called biodiversity, bio in this context being ‘life’ and
diversity being ‘variety’.
Biodiversity helps define our distinctive cultural identity,
contributes to the economy and encourages a sense of
pride in our natural environment.
New Zealand’s unique biodiversity reflects the
geographical isolation and the widely diverse land and
seascapes found in New Zealand. As a result, a high
proportion of the indigenous animal and plant species
are endemic, meaning they are found nowhere else on
earth. For this reason New Zealand’s biodiversity is also
of international importance, not just national.

All living things rely on each other to survive. They
are connected to each other. Their whole way of life is
connected to the other livings things that live beside
them, above them, inside them, on them and below
them. Together they form a web of life.
We are a living ‘thing’ and are therefore part of that web
of life. So what we do and the way we live is also
connected to all other living things in some way.
This issue of Your Environment, Canterbury blows the
cover on biodiversity – what does it really mean, how is
everything connected? What is Canterbury’s biodiversity
like? How does the region protect, restore and create
biodiversity, and more importantly, why should we?
Rediscover and celebrate local biodiversity treasures
and, armed with knowledge and inspiration, discover
ways you, your family, community, school, region…well,
how can we all make a difference to all living things.
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Biodiversity what’s it

We have all heard the term ‘biodiversity’ but it’s not always easy to
pin down what it actually means. So let’s break it down…
Bio(logy) = life and living things
Diversity = many different things

When we put it back together, the meaning is clearer – it is about the many different
living things such as plants and animals that inhabit the world.
However, to get a real feel for what it is and its importance we need to delve deeper.

Biodiversity + ecosystems = the strongest link
The plants and animals that are found in a particular location and
their interactions are referred to as an ecosystem. These plants and
animals depend on each other to survive. In a delicate balance, these
lifeforms help to sustain one another. Disruptions to an ecosystem can
be disastrous to all organisms within the ecosystem.
When ecosystems are healthy, a diversity of plants, animals, insects
and other organisms can thrive. Biodiversity is linked to ecosystems
health in another way too.
Ecosystems are all about the relationships between the different life
forms of any unique environment. If one element is removed or a
foreign one is added, it affects more than one thing; it affects the whole
dynamic equilibrium of the system.
Therefore, if an introduced species enters, this can destroy the fragile
balance of the system, rather like a domino effect.

In the classroom - Concept connection
Put the students into small groups and give each group a different concept
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In their groups they find out and discuss what the concept means then
write and/or draw a short explanation.
Together, as a class, discuss how the concepts connect with each other
and how pest species may disrupt the natural ecology of an area.
The class then determines how they could visually show the explanations
and connections between the concepts.
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all about?

New Zealand’s geographical isolation and wide
variety of landscapes has given it flora and
fauna quite distinct from that in other places.
It has also provided protection for these
indigenous species.

Down under why are we
so special?

After splitting from other landmasses
millions of years ago, evolution on
land in New Zealand took an eccentric
course, leading to plants, animals and
ecosystems so distinctive that New
Zealand has been described as the closest
scientists will come to studying life on
another planet. (New Zealand Biodiversity
www.biodiversity.govt.nz)

Birds, birds, birds!
For millions of years, New Zealand was almost
mammal-free – the only native mammals were
two species of bat, and marine mammals. Birds
dominated the land. Some evolved into unique
new forms – the world’s largest eagle, a flightless
nocturnal parrot, the kiwi with nostrils at the end
of its long beak, and the giant moa, taller than
any other bird. Flightless birds and giant insects
(such as the giant weta) filled the roles that
small mammals fill nd, living in burrows
and hollows.

Kereru

Did you know?
In Canterbury there are over 50 rare
or threatened endemic plant species
and on Banks Peninsula there are
more than 30 endemic insect species.

From then until the arrival of humans
hundreds of years ago, New Zealand had
the longest period of isolation of any nonpolar landmass on earth. However, with the
arrival of human settlers and other mammals of
various types, shapes and sizes, major threats
to the environment began to emerge - fast. Add
to that the change of land use, advancements in
technology and the ease of travel, domestic and
international, the unique birds and plants that
had existed in isolation were in for a rude shock!

Activity - Up the creek!
What’s it all about?

This stimulating and easy-to-use
bilingual resource has been
especially designed for students
to show them just how
everything is connected.

www.biodiversity.govt.nz/kids/

Dion, Rick and Ani are fishing for whitebait
but locals tell them that the fishing is not as
good as it used to be. They decide to go on a
journey up the creek, through the suburbs,
rural land and to the source of the river to
find out why. On their way they discover just
how everything is connected.
Source: Department of Conservation
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Love this link!

Te Ara – The Encyclopaedia
of New Zealand

http://www.teara.govt.nz/en
An amazing source of information
on all things New Zealand.

Did you know...?

Around our shores
, nearly
100 native species
such as the
threatened bluefinn
ed butterfish
live in rock pools,
60 per cent of
them found only in
New Zealand.
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Come all, come one – Canterbury/Waitaha
MOLESWORTH
STATION

Waitaha biodiversity treasures
Despite the biodiversity losses that have
occurred, there still remains a range of
habitats, ecosystems, and species
that make the Canterbury/Waitaha
region special, and which highlight
the importance of ongoing
initiatives to protect,
maintain and enhance
the biodiversity
of the region.

KAIKOURA

LAKE SUMNER
MOTUNAU ISLAND
NATURE RESERVE

ARTHURS PASS

AMBERLEY
KOROWAI/TORLESSE
KURA TAWHITI/
CASTLE HILL

SALTWATER CREEK

WAIMAKARIRI

CHRISTCHURCH
AKAROA

MACKENZIE
BASIN
AORAKI/MTCOOK
MT DOBSON/???

KAITORETE SPIT
HAKATERE CONSERVATION PARK

TE WAIHORA

ASHBURTON
PEEL FOREST
RANGITATA

AHURIRI

RAKAIA

POHATU

OPIHI LAGOON

TIMARU

• Substantial areas of mountain beech forest e.g. Ahuriri,
Dobson/Hopkins, Rakaia and Waimakariri Rivers
• Naturally rare limestone areas e.g. Castle Hill/ Kura Tāwhiti and
Awakahomo Karstland Waitaki Valley
• Restored wetlands and indigenous vegetation e.g. Kowhai and mixed
shrubland at Rakaia Island, and native grasslands at McLeans Island
• Indigenous shrublands, tussock grasslands and wetlands
e.g. the iconic Ō Tū Wharekai wetlands system includes the 12
Ashburton lakes, emphemeral turfs, streams, swamps and bogs

HAKATARAMEA

• Restored wetlands and indigenous vegetation e.g. Kowhai and mixed
shrubland at Rakaia Island, and native grasslands at McLeans Island

Disclaimer: Scale and accuracy are indicative only.
Visit the DOC website for a detailed map.

• Indigenous shrublands, tussock grasslands and wetlands
e.g. the iconic Ō Tū Wharekai wetlands system includes the 12
Ashburton lakes, emphemeral turfs, streams, swamps and bogs

• A number of braided rivers e.g. Rakaia, Waimakariri, Hurunui
• A rich coastline of diverse inshore and offshore habitats
e.g. Kaikoura and Banks Peninsula/Horomaka important habitat for sea
birds and marine mammals and is a major source of mahinga kai for
tangata whenua

• ‘Culturally and ecologically significant river mouths, estuaries and
coastal lagoons such as Waihora/Lake Ellesmere, Ashley/Saltwater
Creek, the Avon-Heathcote Estuary/Ihutai, and the Opihi Lagoon
• Nationally significant examples of natural beach dune vegetation
e.g. Kaitorete Spit

• The Lake Sumner/Hoka Kura
• Nutrient-rich waters off the Kaikoura coast, a great source for marine
animals and seabirds

• Pōhatu Marine Mammal Sanctuary (Banks Peninsula/Horomaka)
– protecting Hectors Dolphin

• High country landscapes e.g. MacKenzie Basin, Molesworth, Korowai/
Torlesse, Hakatere Conservation Park

• Home to some of the world’s rarest bird species e.g. Huttons
shearwater/tītī (Kaikoura), orange-fronted parakeet/kākāriki,
black stilt/kakī (Waitaki), and white-flippered penguin/kororā

• Mixed podocarp forest e.g. Peel Forest area and podocarp-hardwood
forest at the head of the Rakaia
• Largely unmodified alpine environments e.g. the upper catchment
of the Hakataramea River is a relatively unmodified environment

Read more about these on the Canterbury Biodiversity website
http://ecan.govt.nz/advice/biodiversity/Pages/Default.aspx

• Coastal to alpine indigenous ecosystems
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Ngai Tahu and biodiversity
When the centre of the flax bush is picked

Hutia te rito o te harakeke

Where will the bellbird sing?

Kei hea te Kōmako, e kō?

You ask me

Ki mai ki ahau

What is the greatest thing in the world?

He aha te mea nui o te ao?

My reply is

Māku e ki atu

it is people, it is people, it is people

he tangata, he tangata, he tangata

Like many other iwi (tribes), Ngāi Tahu has a significant interest in the protection, management and restoration of
indigenous biodiversity. This stems from the relationship that Ngāi Tahu has with the biodiversity of Canterbury,
developed over centuries of occupation, close interaction and use. The above whakataukī (proverb) provides an
insight into this relationship, and the importance that biodiversity has for ongoing culture, identity and well-being.
Importantly, it demonstrates awareness of the ecological link between harakeke (NZ flax) and the kōmako (bellbird),
and of the role that people can play in either destroying or maintaining such linkages.
The need for ongoing management of biodiversity within the Canterbury region is therefore aligned with the traditional
relationship between Ngāi Tahu and the land/whenua (world, earth, environment, nature and country), as well as
a number of key traditional concepts, including whakapapa (genealogy), mahinga kai (sustainable food gathering),
kaitiakitanga (often likened to guardianship), and the philosophy of ki uta ki tai (‘from the mountains to the sea’).

Whakapapa
Whakapapa forms the basis for the Ngāi Tahu approach to biodiversity management
by accounting for the genealogical connection between people, plants, birds and
insects through their shared descent from Tāne Mahuta – “god of the forest”.

Ki uta ki tai
Ki uta ki tai, meaning “from the mountains to the sea”, is the concept used by Ngāi Tahu to
describe its overall approach to contemporary natural resource management. Founded on
traditional values and understandings, ki uta ki tai involves the creation of a number of tools,
such as natural resource management plans, monitoring and reporting processes, education,
and site/area specific management and restoration strategies to address the continuing
challenges and threats faced by the natural environment, including indigenous biodiversity
(Te Rūnanga o Ngāi Tahu, April 2003).

Mahinga kai
The crux of the relationship, however, is the custom
of mahinga kai and the interdependence between
people and the species and natural resources that
provide the gift of sustaining life. Mahinga kai refers
to the sustainable gathering of food and resources,
the places where they are gathered, the practises
used in doing so, and the resources themselves.
Mahinga kai customs underpin Ngāi Tahu culture
and are central to the relationships of people with
places and resources, and to the cultural, economic, social
and spiritual wellbeing of the iwi. Mahinga kai is also the major
vehicle for the transfer of traditional ecological knowledge, culture and identity
from generation to generation.
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Kaitiakitanga
Kaitiakitanga is an inherited
responsibility of those who hold
manawhenua to ensure that the mauri
(life force) of the natural resources
of their rohe (region) is healthy
and strong, and the life-supporting
capacity of these ecosystems is
preserved. Kaitiakitanga enshrines
an obligation to safeguard the wellbeing of the land, water, sites, and
biodiversity for future generations
– mō tātou, ā, mō kā uri a muri ake
nei – for us and our children after
us Kaitiakitanga and manawhenua
also incorporate the obligation of
manaakitanga or the provision of
hospitality to manuhiri (visitors).
In these ways, the mana (prestige,
power, authority) of the people is
derived from the natural environment
and its ability to provide the
necessities of life.
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The naturalist David Attenborough is best known as the face
and voice of natural history programmes. His passion for the
natural world is both inspiring and contagious.
Referring to the quote (left), discuss with the class the
meaning behind David Attenborough’s quote –

‘the whole thing’
what is the ‘whole’ that he is referring to?
‘rather than one or two stars’
what does this mean?

Extra, extra!

Can they find more inspiring and meaningful quotes about biodiversity from
other well-known people? Or even better, ask them to come up with their
own inspiring quotes.

The cycle of life – water
Water and the water cycle is a good example of how everything is connected.
Everything relies on water for life – there would be no plants or animals
without clean, fresh water.

Rainfall

Water Vapour (Clouds)

Take clean, fresh water out of any ‘system’ and we have a big problem. If the
water is polluted or there is not enough, many things suffer – from the tiny
invertebrates in the waterways to the drinking water we consume to quench
our thirst.

How does it work?
Rain falls on the Earth’s surface and, on land, collects in rivers,
lakes and soil. Rainwater can also percolate into cracks and
between layers of rock. Some types of rock are permeable
(they can absorb water) and act as huge sponges, soaking up
and storing water deep beneath the ground. Chalk, sandstone
and limestone are good at absorbing water in this way. The
technical term for this is an “aquifer”.

Seepage
from River

On the Canterbury Plains the ground beneath our feet is mostly
made up of layers of gravel that lie on top of deeper rocks.
The gravel also acts as a huge sponge, or aquifer. Rainwater
gradually flows through the gravels – and we get our drinking
water from wells that are drilled down into the gravels.

Groundwater
Flow

Much of the rainwater eventually flows back to the sea. From
the sea, from bodies of fresh water, and from the land, water
evaporates into the atmosphere.
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How will we manage?
Water is obviously crucial to the existence of every living thing on the
planet. As living ‘things’, people have different needs for water –
•

the natural ecosystem that we all depend on need water to
function well and so that the plant and animal species survive

•

for tangata whenua, the foundation of individual cultural
identity includes identification with a takiwā

•

we all need food and growing food requires water

•

everyone needs clean water for drinking

•

we all use water for cleaning

•

almost everyone in Canterbury depends on water for electricity

•

farmers, food manufacturers/growers and even local councils
depend on water for irrigation

•

anglers want healthy habitats for fish

•

most of us enjoy swimming, walking, boating, biking etc.in and
around waterways.

So while ‘consuming’ water, how do we protect it and manage it
and take into account all the different needs, wants and values that
people have about water?

Condensation

Snow

Who decides? Who’s in charge?
The Canterbury Water Management Strategy
(CWMS) is a new way of making decisions about our use
of water that involves everyone who uses water. That
means everyone living in Canterbury. That is not an easy
thing to do, but involving as many people as possible
is more likely to help us make good
decisions about how water is used.

Evaporation from
Vegetation
Evaporation from
Rivers & Land

Evaporation
from Ocean

Wai/Water, an education
resource about Canterbury
Water and its management.
Contact us for a free copy.

Did you know...?
Fresh water is classified as
surface water or groundwater.
Surface water includes the
water in rivers, streams, lakes
and wetlands. Groundwater is
the water that exists in aquifers
beneath the ground surface.

Confining
sediment layer
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Immediate Steps in the right direction
How does biodiversity fit in with water and the CWMS?
Well, like everything, it’s all connected. The CWMS includes biodiversity and
ecosystem health as one of the goals of water management in Canterbury.
If the CWMS is successful in achieving biodiversity and ecosystem health goals,
we will all benefit.
The Immediate Steps biodiversity programme has been put in place as
one of the initiatives that will contribute to achieving these goals. The
programme includes projects in partnership with landowners, community
groups and others interested in ecosystem health and biodiversity. Other
initiatives, such as regional plans, fresh water limit setting and
business-initiated projects, will also contribute.
This is not a one person, one organisation project. Everyone needs to be involved.

Canterbury Water Management Strategy

RECREATIONAL
& AMENITY
OPPORTUNITIES

Freshwater

BIODIVERSITY
Targets

native wildlife
braided rivers

high country lake

native forest

high country river
wetland

water races

power generation

spring-fed streams
groundwater/aquifers

ECOSYSTEM HEALTH
& BIODIVERSITY
ENVIRONMENTAL
LIMITS
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A problem shared
is a problem halved

When you have a big idea or task, it is
good to have a plan, a clear way forward.
Consideration needs to be given to why it
is being done, what needs to be achieved,
how will it happen and who is to do it.
And it is best not to go it alone. Even
though it is a good idea to have a leader,
sharing ideas, expertise and knowledge
can ensure all perspectives are considered
and, where possible, implemented.
The protection, restoration, enhancement
and creation of New Zealand’s and
Canterbury’s biodiversity have good,
clear and concise plans. And, like
everyone, you have a role to play!

DRINKING WATER
REGIONAL
& NATIONAL
ECONOMIES

urban water reservoir

A Biodiversity Strategy for the
Canterbury Region

Vision: The Canterbury community
values and cares for the region`s
biodiversity and accepts the shared
responsibility to work together to
ensure it is sustained and enhanced,
both now and into the future.
As a result, there is a full range of healthy
ecosystems stretching from the mountains
to the sea, reflecting the unique and diverse
natural character of the Canterbury region. Our
indigenous biodiversity is an integral part of our
everyday lives and landscapes, it complements
the productivity of our sustainable economy
and working lands, and where appropriate, it
supports sustainable harvest.
The Strategy applies to the entire Canterbury
region, which stretches from the Clarence River/
Waiautoa catchment in the north to the Waitaki
River catchment in the south, and from the
Southern Alps and inland Kaikoura ranges in the
west to the outer edge of the Coastal Marine
Area in the east.

industry

urban residential areas

wastewater treatment

recreation

waste overflow

agriculture

water storage

nutrient runoff

groundwater bores

estuary/lagoon

The purpose of the Strategy is to provide
guidance and a common focus for policy and
decision making, resource allocation, and
practical projects and initiatives relating to
biodiversity management in the region. It is a
non-statutory (not legally binding) strategy but
sits alongside those that are. It also contributes
to the New Zealand Biodiversity Strategy www.biodiversity.govt.nz/

Want to know more? Visit this link:
http://ecan.govt.nz/advice/biodiversity/Pages/
Default.aspx

NATURAL
CHARACTER OF
BRAIDED RIVERS

WATER-USE
EFFICIENCY

Kaitiakitanga
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Wonderful Waitaha biodiversity
Although there have been significant losses of biodiversity in Canterbury/Waitaha due to land use change,
invasive species, over exploitation and pollution, there is still a lot to celebrate. It is definitely not too late to
protect, restore and enhance unique habitats and ecosystems in our region.
To describe biodiversity, it is helpful to break it into three parts – biodiversity in fresh water,
in the coastal/marine area and on land.
So, as a taster, let’s look at three fabulous habitats in our own backyard that are associated with those three parts –
high country catchments, estuaries and drylands.

Biodiversity in freshwater
Freshwater ecosystems include streams, lakes, wetlands, geothermal
systems and underground aquifers, and all the freshwater species
that live there.

Extra!
Extra!

If you need and want more
information, we have a number
of resources covering the many
habitats, ecosystems and species
existing in Canterbury. Please
refer to our education website
www.ecan.govt.nz/education

Freshwater habitats
New Zealand has more than 70 major river systems and numerous streams. Only two complete
river systems still lie within unmodified catchments and remain free of introduced species.

Quick facts:
• The 30 or so large deep lakes of the Canterbury region have generally high water quality, and
some support almost intact native ecosystems.
• Many of the shallow lakes are degraded by nutrient enrichment and oxygen loss – a few are
now incapable of sustaining a diverse range of fish life.
• Invasive exotic plant species are extensive in most lakes.

Freshwater species

• Wetlands represent some of the most diverse ecosystems, but few remain – swamps, bogs and
marshes now cover only 1000 square kilometres – less than 10 per cent of the original wetland
area in New Zealand.

Fish

Most of our 29 native fish species are small, well-camouflaged creatures that stay close to the beds of rivers.
Only three species grow to more than two kilograms in body weight – two eel species, and the giant kōkopu.
Although they live in fresh water, many native species have a marine stage in their life-cycle.

Shortfin eel/
Tu
n
a

Quick facts:

• 29 species of native freshwater fish have been identified, and more continue to be identified
• 10 freshwater fish species are considered threatened
• Nearly 90 per cent of the freshwater fish species are endemic
• About 20 alien species of freshwater fish have been introduced since European settlement – including
trout and salmon – and these tend to dominate the fish communities in many of the waterways.

Invertebrates

New Zealand has about 450 formally identified insect species and at least 200 other kinds of invertebrate,
such as crustaceans and molluscs, in its streams and other freshwater habitats.
(Source: NZ Biodiversity)
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A Canterbury case study – Canterbury High Country Braided Rivers and Lakes

(DOC map from 4.4 Canterbury High Country Braided Rivers and Lakes)

The Canterbury high country presents vast and varied vistas and rich biodiversity.
Examples of freshwater high country catchments in Canterbury are the Rangitata
and Rakaia River, Ashburton Lakes/Hakatere and the upper Ashburton River.
This riverine-wetland (located on or inhabiting the banks of a river) network is
characteristic of New Zealand’s braided river and high country lake systems lying
east of the Southern Alps/Ka Tiritiri o te Moana. The system and associated wetlands
are habitats of outstanding value to wildlife, particularly indigenous freshwater
birds and fish. It represents the largest habitat for aquatic birdlife in New Zealand
supporting approximately 30% of indigenous New Zealand species (Department of
Conservation). It is extraordinary in terms of its natural biodiversity, distinctiveness,
intactness, and long-term viability for wildlife.

Did you know?
The Kōaro/Galaxias brevipinnis, often referred
to as the climbing fish, have a distinctive
greenish-brown patterning. They grow to
a length of an adult handspan (16-18 cm)
although some have been found up to 30cm
long. Kōaro are migratory and live in streams.
Their eggs or young are washed downstream
to the sea where they live for about 6 months
before returning to the freshwater streams
as whitebait. Kōaro are spectacular climbers
and use their flattened fins to scramble
up wet vertical surfaces in order to reach
remote areas in high country streams.
They can reach areas that not many other
fish can, just because they can climb.
However, to climb they need water, so any
threat to water quantity can affect this ability
to climb. Migratory species such as kōaro are
also affected by dams or other man-made
barriers which can stop them returning
upstream.

In the classr
oom: Imagin
e

So what`s going on?
The upper Rangitata and Rakaia Rivers represent outstanding international examples
of braided river systems. The diverse wetland types in the area are like no other in New
Zealand. This brings with it associated wildlife and plant communities. It is generally
accepted that over 90% of wetlands have been lost in New Zealand.
However, overall wetland loss in the Rangitata-Ashburton Lakes Basin has been
remarkably low at only 1.5%.
The area also represents the largest habitat for aquatic birdlife in New Zealand,
supporting approximately 30% of indigenous New Zealand species with around
40,000 water and wading birds at any time (Department of Conservation).
An increase in agricultural production on newly privatised waterside land can lead to
increased concentrations of phosphates and nitrates in waterways. Weeds such as
broom, briar and wilding pines invade what were areas rich in biodiversity. The
continuing practicality of high country pastoral farming is becoming marginal, with
pressure to diversify increasing. With such beauty at one’s doorstep, the number of
residential sections and lifestyle blocks are on the increase, placing even more pressure
on this special landscape and the health of the ecosystem.
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Biodiversity in the coastal/marine area
Quick facts:
61 seabirds
41 marine mammals
964 fish
		 (of which 108 are endemic)
2000 molluscs
		 (snails, shellfish & squid)
350 sponges
400 echinoderms
		 (kina, starfish & so on)
900 species of seaweeds, and
700 species of micro-algae

Coastal and marine areas include
estuaries, inshore coastal areas and
offshore areas, and all the resident and
migratory marine species that live in them.
About 8000 marine species have been described
(formally identified) in New Zealand’s waters.
These include plants, bottom-dwelling (benthic)
organisms, fish, marine mammals, birds and
other organisms.
In all, marine species make up almost one-third
of New Zealand’s total number of described
native species. Marine scientists estimate that
as much as 80 per cent of New Zealand’s native
biodiversity is found in the sea.
(Source: NZ Biodiversity)

A Canterbury case study – Avon-Heathcote Estuary/Ihutai
An estuary is a coastal body of water with one or more rivers or
streams flowing into it, and with a free connection to the open sea.
Many estuaries are partly protected from the sea by sand banks and
sand pits. The water in an estuary is a mix of seawater and fresh water.
The Avon-Heathcote Estuary/Ihutai is situated in Christchurch and is
at the mouth of the Avon/Ōtākaro and Heathcote/Ōpāwaho rivers. It
is about 700 hectares in size and is highly valued for its variety of bird
life, as a source of mahinga kai, and as a recreational playground.
The estuary is a highly productive ecosystem. A wide range of
different plants and animals live in the estuary and a wide range
of environmental conditions are found around it. The tides, salt
concentrations, different kinds of sediments and the speed of currents
all affect the plants and animals living in the estuary.

Quick facts:
About 10 species of crab can
be found in the estuary.
Approximately 50 species of molluscs such as
limpets, snails, sea slugs and periwinkles live
in Ihutai.
28 species of fish have been noted in the
estuary but only a few are common.
The estuary is an internationally important
coastal wetland for birds despite the fact that
it isn’t very big. It supports about
six percent of the world
population of South Island
pied oystercatcher/torea and
New Zealand’s shovelers/
hono. It also supports more
than one percent of the
world populations of 14
other bird species.
113 bird species have been
recorded in the estuary.
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Did you know?
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Both catchments are almost completely urban, so a range of litter,
chemicals, heavy metals, hydrocarbons and sediments wash down
the stormwater network into the many rivers and into the estuary.
Industrial development in the upper reaches of the Heathcote/
Ōpāwaho has affected the river over the past 15 years. Both the Avon/
Ōtākaro and Heathcote/Ōpāwaho have a high number of Escherichia
coli (E. coli) bacteria in them, high levels of metals such as zinc and
copper at times, and high levels of nitrogen and phosphorus. All
these substances can become a hazard for plant and animal life in
these environments.

So what`s going on?

The Christchurch earthquakes of 2010 and 2011 caused considerable
damage to sewer pipes and sewage treatment systems in and around
Christchurch. This affected water quality in several areas and meant
there was much contaminated water flowing into local waterways
and into the estuary. As the rebuild of the city gathers pace, so does
the potential of contamination of local waterways, with an increase in
sediments and run-off such as concrete wash from building sites and
impermeable surfaces such as roads and paths.
Restoration work by organisations and community groups such as
the Avon-Heathcote Estuary Ihutai Trust has seen stream sides being
planted with appropriate native plants to assist some species. There
are now more birds in the lower Heathcote/Ōpāwaho than there were
in the mid-1980s. Scaup, pukeko, native ducks, cormorants and gulls
are now often seen in places around the city that they were not seen
15 years ago. The restoration work has also helped eels/tuna and other
fish species.
For more information, please refer to Environmental Canterbury
resources: ‘Waitaha Wai- Waterways of Christchurch’ and ‘Stormwater
– Investigating stormwater and the role it plays in our waterways’.
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Did you know?
The Avon-Heathcote Estuary Ihutai Trust is a nonprofit organisation formed by the general public
and supported by the Christchurch City Council and
Environment Canterbury. Environment Canterbury has
a responsibility to monitor the health of the estuary
by commissioning scientific reports. The information
gained is used to inform and guide work programmes
to improve the health of the estuary.
Extra, extra: Exploring the estuary – A field guide
to the Avon-Heathcote Estuary/Ihutai: The guide is
designed to be taken with you as you explore one of
Christchurch’s greatest treasures. It will introduce you
to the abundant wildlife, sites of historical interest,
and favoured recreation spots of Te Ihutai.
Follow this link to order your copy:
http://www.estuary.org.nz/estuary-field-guide/
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Biodiversity onTimaru
land

Ecosystems on land include both native and introduced biodiversity.
New Zealand’s major species groups are insects and fungi – each of these has an estimated 20,000 species. Plants and large
animals make up barely 3700 of our land-based species and we have only two native mammals.

Native biodiversity
The best guess available is that New Zealand has 70,000 native land-based species. Only about 30,000 have been described so far!
• 3080 plants
• 10,000 insects
These include:
• 61 reptiles
• 5800 fungi

• 2600 arachnids (spiders and mites)

• 88 birds (land and freshwater).

Introduced biodiversity
Many species introduced from other countries add to the overall biodiversity of New Zealand. This includes 33 mammals, 33 birds,
one lizard, three frogs, 20 freshwater fish, about 1000 invertebrates and about 6000 plants.
New Zealand’s primary production depends almost entirely on introduced species – in agriculture, horticulture and forestry.
About 25 animals and 120 plants are commercially farmed or cultivated. New Zealand has:
• The highest number of introduced mammals of any
country in the world
• The second highest number of introduced birds

• More introduced species of vascular plants
(i.e. every type of plant except mosses and
liverworts) in the wild than original native species.
(Source: NZ Biodiversity)

When you add that all up, well, it’s a lot of biodiversity! Rather than look at all land biodiversity
– we would be here for a very long time – let’s whet our appetite with dryland biodiversity....

Drylands

evaportranspiration =
transpiration + evaporation

Most of us have heard of wetlands, but drylands aren’t something
that we hear about as often.
Drylands are what the name suggests – they are areas of land with
low amounts of water in the soil. They occupy approximately 50
percent of the global land area.
Drylands include arid lands, where the rate of evapotranspiration
exceeds the rate of precipitation; and semi-arid lands where
precipitation is low enough that water acts as the major limiting
factor in plant growth.
Drylands are complex, evolving structures whose characteristics
and dynamic properties depend on many interrelated links between
climate, soil, and vegetation.

Transpiration
trees
grass

evaporation

Did you know?
Plants take water from the soil. The water moves from
the roots through the stems to the leaves. Once the
water reaches the leaves, some of it evaporates from
the leaves, adding to the amount of water vapour in the
air. This process is called transpiration.

runoff

Groundwater recharge

(Source Wikipedia)
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Drylands in New Zealand
New Zealand’s dryland environments contain some of the most transformed, least protected
and most threatened native ecosystems and species in New Zealand. They contain an
exceptionally high proportion of New Zealand’s most threatened species. Although strongly
modified from their original states, remaining dryland communities and species are of major
significance, representing all that remains of a unique and diverse ecological zone and its
potential for restoration. (Landcare Research)

New Zealand’s dryland zone
(50,000 km2) marked
in dark green.

Few natural dryland areas remain in New Zealand and those that do are poorly protected.
As a result, the protection of indigenous biodiversity on threatened land environments is a
national priority” (MfE 2007).
The Mackenzie Basin retains a large proportion of undeveloped but threatened and
at-risk ecosystems. The Basin contains one of the largest remaining dryland
ecosystems in New Zealand (Landcare Research). It presents a particular challenge
as one of the last opportunities to protect large areas of dryland ecosystems
and their unique biodiversity in New Zealand at a sustainable scale.
Although depleted and facing a number of threats, dryland ecosystems
are resilient given appropriate management.
(Forest and Bird)

Quick facts:
• 68 rare and threatened plant species

© Landcare Research

• 93 adult black stilts (kaki) left in the wild in the world.

Black Stilt

• 900,000 tourists visit the Mackenzie country each year
• Less than 2% of the glacial outwash plains are protected
in public conservation lands.

A Canterbury case study – Dryland: Mackenzie Basin
If you have had the pleasure of visiting the Mackenzie Basin,
you will be aware of its beauty. Come winter or summer, it is a
sight to behold. It contains rich biodiversity and strongholds for
many threatened species - 24% of Canterbury’s threatened and
uncommon plants inhabit the basin (Department of Conservation).
It is a dry region, in the ‘rain shadow’ of the Southern Alps, with
an annual rainfall of 600 millimetres per year.
The pre-human landscape of the Mackenzie Basin contained
expansive river beds with bare gravel and colonising herbaceous
vegetation; adjoining outwash plains and moraines supported
a mosaic of tussock grassland, dry shrubland and open conifer
forest; denser beech and beech-podocarp forest occupied the
surrounding hill slopes.

as rabbits, hares, stoats and ferrets. This novel combination
of burning and mammalian grazing further transformed the
vegetation with extension of short tussock grassland at the
expense of tall tussock.

Māori fires removed much of the forest and shrub vegetation and
cover of native tussock grassland spread to occupy the wooded
areas. Hunting drove moa and several other native birds to
extinction. Following burning, alpine snow tussocks extended
downslope to merge with red tussock and fescue tussock in
the basin. This wide expanse of tussock was the landscape that
greeted the first European settlers.
Europeans also burnt the vegetation, more frequently than
before, and introduced enormous numbers of sheep, as well
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Overgrazing over the past 150 years has resulted in degraded
soils while the spread of introduced plants have depleted the
basin’s native vegetation cover. Hydro-electric development has
also had a significant effect on the basin’s dryland habitats.
However, despite this long history of disturbance and ecosystem
depletion, much of the Mackenzie retains its natural character
and biological values. This is because until recently, relatively
little of the basin was subject to the more intensive farming
practices, like regular cultivation and irrigation, which have long
been applied in lowland Canterbury.

Your environment Canterbury
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Case study – Dryland: Mackenzie Basin continued...

So what`s going on?
Changing land use and use of water in the dryland environment is
changing the Mackenzie landscape.
In recent years parts of the Mackenzie Basin have experienced new
agricultural development. Increased irrigation has turned what is
naturally a dryland environment into green pastoral land. To allow
intensive farming in this dry environment, water is required. Much of
this comes from lakes and the braided rivers that weave throughout
this region. This has increased production, contributing to the local
economy. Key cultural concerns relate to the water quality impacts that
may result from additional irrigated land (Cultural Impact Assessment –
Peer Review, Buddy Mikaere). The challenge ahead is ensuring that both
biodiversity values and sustainable development are considered and
catered for, not just in the immediate future but for the long-term.
There are multiple (and often competing) viewpoints as to how water
should be managed in the area. As many opinions as possible should be
canvassed. The goal is to maximise both economic and social outcomes
while not compromising the sustainability of vital ecosystems.
A renewable energy source when carefully managed, water is the
predominant resource used for electricity in New Zealand. Most of
us require and use the power generated by the large hydroelectric
schemes located in the Mackenzie country. However, their development
and use affects braided rivers and river habitats, posing threats to
native birdlife such as endangered black stilts.
Other biodiversity issues to consider include the spread of weeds
such as wilding conifer trees, which can exclude native vegetation and
reduce the area available for pasture. Terrestrial pests such as rabbits,
stoats, hedgehogs and wild cats are also a threat to the rich biodiversity
in the basin.

“Putting a single price on nature overall was
not sensible. Without the environment, we’re all
dead - so the total value is infinite,” Ian Bateman,
economist, University of East Anglia

Did you know?
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Global case study:
One way of estimating the value of an ecosystem service is to figure out what the
replacement cost would be if the service was lost. In New York City (USA), the
replacement cost for the water purification services once provided “free” by its nowcontaminated watershed was estimated at $6 to $8 billion to build a filtration plant
(plus $300 million per year to operate it).
Officials discovered that restoring the health of the watershed – and hence its water
purification service – would cost only $1 billion. This was an easy decision for New
York State. The restoration includes costs to purchase and halt development on land
in the watershed, to compensate landowners for restrictions on development, and to
improve septic systems.
Source: http://sciencenetlinks.com/lessons/ecosystem-services-water-purification/

16

Win Win: It is a two way thing
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By now it will be obvious - biodiversity and healthy ecosystems are essential for every living thing.
However, biodiversity also provides a range of benefits that contribute to our lives beyond the obvious
or environmental, in both material and immaterial ways:
Economic benefits in the form of: ecosystem services; tourism opportunities; marketing advantages of a
clean, green environment; and potential commercial and medical uses, pollination of crops.
Social benefits in the form of: a distinctive national/regional identity as well as various recreational,
research and educational benefits/opportunities.
Cultural benefits in the form of: being able to recognise and continue traditional cultural activities
including Maori traditions, knowledge, and customary uses.
It is essential, therefore, that we should protect it now and for the future well-being and existence of all living things.

Are you being served?
People value and benefit greatly from a wealth of resources and
processes that are supplied by ecosystems. Think about it – what
would we do without fresh, clean water to drink, bees to pollinate
or decomposition of wastes? Or even the simple pleasure of
going for a walk in the mountains or a kayak on one of the many
beautiful waterways.
A term used to describe these benefits is ecosystem services.
There are four categories of ecosystem services, where supporting
services are regarded as the basis for the services of the other
three categories.

Ecosystem services as classified by the Millennium Ecosystem Assessment (2005)
Categories

Ecosystem services

Supporting
Ecosystem services that are necessary for the
production of all other ecosystem services

Maintaining soils and plant growth

Provisioning
Products obtained from ecosystems

Providing timber, wheat, fish, etc.

Regulating
Benefits obtained from the regulation of
ecosystem processes

Air quality, water flow, pollination, erosion
control, natural hazards, pest and disease control.

Cultural
Nonmaterial benefits people obtain from
ecosystems.

Sacred sites, tourism, enjoyment of countryside,
educational values

(Adapted from Curtis, 2004; Capistrano et al., 2006; Source: Lincoln University)

The four basic categories of ecosystem services provide a framework that allows people to assess the likely effects on
ecosystems services of any given development on the environment e.g. a dam, cutting down a forest, or building a
housing development. It enables us all to think about the more hidden costs behind decisions.
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We are all in this together
Everyone can play a part in maintaining and enhancing our region’s
biodiversity. Whatever activity you get involved in …native tree plantings,
beach clean-ups, stock control and fencing, legal protection of land,
project funding … you will be helping preserve our natural inheritance.

So where to start?
There are many ways you can protect, restore,
enhance and create biodiversity. Below are a few
things you can do NOW to protect biodiversity in
your backyard, town, region … and beyond!

“The best time to plant a
tree was twenty years ago.
The second best time is now.”

This is great!
The NZ Biodiversity Recording
System is a web-based system
to view, record and process your
natural history observations
www.nzbrn.org.nz .

ANONYMOUS

Community Partnership:
Initiate a local action to tackle a pest
species, with a plant pest or weed being the
easiest to facilitate.

Give a helping hand, plant a tree!

You could ‘adopt a spot’, gather information about the pest
problems in an area and design a pest management programme
that has a vision as well as short, middle and long term goals. In
the design brief consideration needs to be given to who or what
organisations they could partner with to meet their vision i.e.
councils, Forest & Bird, Department of Conservation, Weedbusters,
local restoration groups. The pest management programme needs
to link to restoration and biodiversity improvement outcomes.
A journal should be kept about the spot and regular update to
the community through reports in school newsletters or local
newspaper would also be useful. The project can be continued
year to year, with a record of development maintained.

Attract native wildlife and get tips on how you can increase
biodiversity in your own ‘backyard’. Planting a tree is one
of the best things you can do for the environment. Trees
are nature’s air conditioners – they help cool and clean the
air. They also provide homes for wildlife and hold water
in the ground. Although most household gardens are
limited in size, there is potential to have some influence to
encourage native species such as bellbird, fantail and tui
visiting your garden. There are also numerous volunteer
planting day opportunities as well – keep an eye on local
council and community group websites.

Did you know?
The Canterbury Biodiversity site is full of useful and practical information
about Canterbury biodiversity and ways you can make a difference –
http://ecan.govt.nz/advice/biodiversity/Pages/Default.aspx

Useful links to health you get started:
Keep Christchurch Beautiful: www.kcb.co.nz
Keep Porirua Beautiful ‘Adopt-a-Spot’ programme: www.kpb.org.nz
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Activity - The great debate!
Using the knowledge you have gathered, choose a biodiversity topic
for your class to debate.

Examples:
Cats should be registered, micro-chipped and kept inside at night.
Decisions about whether to fence off a waterway should be left to
the landowner.

Role Play
Divide the class into small groups and give each group one of the roles
outlined below. The group discusses their position on biodiversity issues
in Canterbury. One person from each group then takes part in the class
role play. You will have to decide what the scenario is e.g. they could all
be at a demonstration, at a council meeting or a community gathering.

Roles
Councillors and politicians
You have a responsibility to answer the concerns of local citizens who are
worried about the protection and restoration of biodiversity. You are also
aware that some people don’t want to change their ways, especially if it is
going to cost them money.
Scientists
You monitor water quality, soil and native animal and plant species. Your
main job is to ensure that everyone knows what is happening to local
biodiversity and why.
Environmentalist
You are completely against the any destruction of any areas of significant
biodiversity and would like to see the restoration and creation of new
areas, both urban and rural. You are interested in reducing extractions from
waterways and restoring them to their natural state.
Concerned citizens
You would like Canterbury’s water bodies, estuaries and drylands to be
clean, plentiful and restored and protected whenever possible. You also
recognise that landowners and developers in Canterbury contribute a lot of
economic growth to the region.
Farmer
You own a large farm and rely heavily on reliable access to water to irrigate
and provide drinking water for your stock. You believe it is the right of the
landowner to have access to waterways.
Angler
You are concerned about the effects of water pollution and low flows on fish
life. You believe that the size and number of trout and salmon being caught
in local rivers has declined a lot over the last 10 years.
Local Iwi
You believe the discharge of contaminants into local rivers is deeply
offensive as it threatens the Mauri (life force) of the waterway and the
ability to collect mahinga kai from the local estuaries and surrounding land.
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Curriculum
Links (Level 4)
These suggested links are just
a selection
• Principals – Foundations of
curriculum decision making
• Future Focus
• Environmental Education

Key concepts: interdependence,
sustainability, biodiversity, personal
and social responsibility for action

Social Sciences
• Understand how formal and informal
groups make decisions that impact on
communities
• Understand how people participate
individually and collectively in
response to community challenges

Science
Participating and contributing:
• Use their growing science knowledge
when considering issues of concern
to them
• Explore various aspects of an issue
and make decisions about possible
actions
Living World
• Ecology
• Evolution

Health and Physical
Education
Healthy communities and Environment
• Rights, responsibilities, and laws;
• People and the environment

Technology
• Nature of Technology:
Characteristics of technology

Your environment Canterbury
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EBOX resources are free to all schools/teachers
in the Canterbury region.
We welcome
your comments
or suggestions for
what you would like
to see in future
issues.

mountain beech

Resources and education services
From the editor
In large parts of the Canterbury region there has been
extensive loss and degradation of biodiversity values and
ecosystem health, including loss of habitat, which can be
difficult to reverse, and loss of species, which can be very
diificult to reverse (or even impossible if a species goes
extinct). This has been largely due to the land use and water
management practices over time and the effects of weeds
and pests.
Environment Canterbury is concerned with the protection
of indigenous biodiversity across the region, so there is full
range of healthy ecosystems stretching from the mountains
to the sea, ‘ki uta ki tai’, reflecting the natural character of
the Canterbury region.
The Canterbury Biodiversity Programme and Canterbury
Water Management Strategy (CWMS) provide a platform
for the protection and restoration of biodiversity values.

We offer a range of facilitated school programmes and
environmental education resources on natural resources and
their sustainable management. Environment Canterbury also
produce general information and resource material, such as
pamphlets, brochures and booklets, many of which are free.
If you would like to receive more information on any of our
resources, please contact:
Environment Canterbury Youth engagement
team on (03) 365-3828
or customer services on 0800 EC INFO (0800 324 636).

Environment Canterbury: what we do
Environment Canterbury is your regional council.
We manage 12 activities for the Canterbury region.
•

Air quality

•

Coastal environment

•

Emergency management

•

Energy

•

Hazards

Sian Carvell, Youth Engagement Team Leader:
sian.carvell@ecan.govt.nz

•

Land

•

Navigation safety

www.ecan.govt.nz/education

•

Pests and biosecurity

Youth Engagement Team,
Environment Canterbury
PO Box 345, Christchurch 8140

•

Public passenger transport

•

Regional land transport

•

Waste, hazardous substances & contaminated sites

•

Water quality, quantity and ecosystems

As always, your thoughts and comments are welcome.
Please contact us for further information.
Our contact details are below …..

Environment Canterbury
Education for Sustainability

Illustration by R M McDowall

canterbury mudfish/kowaro

Environment Canterbury offices
PO Box 345, Christchurch
Phone: (03) 365 3828

75 Church St, Timaru
Phone: (03) 687 7800

73 Beach Rd, Kaikoura
Phone: (03) 319-5781
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If you are not on the mailing
list for Your Environment,
Canterbury, or you would
like to receive extra copies of
this resource, please contact
Environment Canterbury
Youth Engagement team at the
Christchurch office.

