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Chapter 3:

Building up a Picture

Monitoring

estuarine ecology

What can this part do for us?

�

�

�

�

�

Further community links

to the estuary

Fill knowledge gaps

Track changes over time

Illustrate to agencies genuine

interest/concern from the

community

Add credibility to issues raised

with resource management

agencies

Chapter 5:

Linkages

Resources,

networks & advice

What can this part do for us?

�

�

�

�

Provide inspiration from, and links

to, other community groups

Outline resources available

Offer advice on getting involved in

local government planning

List agencies with interests in

estuaries

Chapter 4:

Sharing the Knowledge

Widening

awareness

What can this part do for us?

�

�

�

Build up a wider community

appreciation

Get schools involved

Unite communities in learning and

having fun in their local environment

Turning the Tide: What can this kit do for us?

Where to next? You decide!

Every estuary will have a different set of issues and values, where you want to

go next is your decision. This kit provides the tools to assist. You can choose as

many or as few as you want.

Chapter 2: A Solid Grounding

This section outlines a structured process for getting together as a

community to share ideas and think about the future of your estuary.

Provide information on how to run a community meeting

Record the known current and historical condition of your estuary

Assess the community values associated with the estuary

Highlight key areas for future action

What can this part do for us?

�

�

�

�

Chapter 1: Introduction: Why Care About Mud

What can this part do for us?

�

�

Introduce the special features of estuaries

Put your estuary into a national context

Turning the TideIV



Gretchen Robertson

This kit arose from a

community’s desire

to know more about

the Waikouaiti

Estuary, Otago.

Monica and I worked

with this community

to trial a draft kit

based predominantly

on ecological

monitoring. It

became clear while working with this

community, that scientific monitoring can leave

more questions unanswered than answered

within estuaries. Although a lot of useful

information was gained, a suite of useful

information was also missed.

After further work on this resource, we have

endeavoured to design a kit that can be of

value across New Zealand. It harnesses

communities’ valuable existing knowledge as

a baseline for decision making on future action

and provides tools for moving forward.

After graduating with a BSC Honours in

ecology from the University of Otago in 1999, I

took up water quality scientist positions within

the Wellington and then Otago Regional

Councils. I currently work for the New Zealand

Landcare Trust where I was project coordinator

for the TAIERI Trust from 2001-2006. The TAIERI

Trust is a multi-stakeholder integrated

catchment management project aiming to

enhance information exchange and waterway

health within the Taieri River catchment. I am

also an Otago Regional Councilor representing

the Dunedin constituency.

Monica Peters

One of my long-term

interests is getting

science out there

and making it fun.

Over the years, I

have worked on a

diverse range of

conservation-related

publications,

facilitated volunteer

environmental

management/restoration projects, carried out

habitat assessments, and monitored birds and

plants in many places around the world.

I hold a Bachelor of Fine Arts and more

recently a Diploma of Science in ecology. A

component of my diploma involved assessing

the ability of resources to allow communities to

participate in scientific monitoring. The draft

estuarine monitoring kit became my model for

this work. Monitoring does not need to be

confusing, onerous or boring!

In my current wetland restoration work with the

New Zealand Landcare Trust, I’m inspired and

impressed by the conservation projects

developed and implemented by dedicated

community groups around New Zealand. I

believe in the value of coordinated bottom-up

approaches for protecting and enhancing the

environment.

The Authors

Science can never substitute for the intimate day to day

relationship a community has with their environment.

The taste of a fat juicy cockle, the squelch of gumboots

across the mudflats, the carnival atmosphere of

whitebaiting season, or the rituals of a pair of oyster

catchers may seem like minute details tangled amidst

our busy lives. But it is these inherent observations that

shape our values and aspirations for our local estuary.

These small details arm communities with a set of tools

enviable within any scientific laboratory.

An estuaries toolkit for New Zealand communities V
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Chapter 1: Introduction

Why Care about Mud?

Estuaries are the point where streams and

rivers rest momentarily as they contemplate

their destiny amidst the great salty ocean. As

the river lulls in its peaceful respite, it starts to

unload its burden - particles washed from the

headwaters, foothills and plains of the

surrounding catchment. These particles

accumulate within the estuary as mementos of

the river’s journey. The health of the

surrounding land very much affects the health

of the estuary.

Estuaries are far more than just a geological

process however! We New Zealanders love

our estuaries! Estuaries have long been

regarded as useful to humans as sheltered

harbours and food gathering sites. It is no

surprise that most large towns in New Zealand

are built around them. Although we have

recognised the benefits estuaries can provide,

we have not realised our own strength in

terms of our impacts upon them. With

population increases and industrialisation our

impacts have been ever intensifying.

The health of your local

estuary reflects not only the

current value, but also the

historical value, your

community placed on it.

Local people check for whitebait at the mouth of the

Kakanui Estuary

Photo, Gretchen Robertson

Human development around the margins of the

Avon-Heathcote Estuary, Christchurch

Photo, Cawthron Institute

Turning the Tide1
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Estuaries and their surrounding margins are

regarded by Mãori as a taonga or treasure.

Many have historical and cultural importance

and may include wahi tapu (sacred sites). They

are mahinga kai (food gathering) sites, and

provide significant habitats for a range of

culturally important animals including fish,

tuna (eel), birds, reptiles, amphibians and

insects. Many plants found in estuaries are

used for weaving, medicine and carving.

Sheltered coastal sites were the first homes for

our early Polynesian migrants. Fish, shellfish

and waterfowl formed a major part of the diet,

as did moa in the very early years of

settlement. Several important “moa hunter”

sites have been identified in estuarine

environments, typically on dry shingle spits or

sand dunes bordering lagoons or river

mouths. Sites on the east coast of the South

Island include Papatowai, Pounawea and the

Wairau Bar, and in the North Island, Tairua

and Opito on the Coromandel Peninsula.

Tangata Whenua Values

Moa hunter site, Papatowai, Catlins, Otago.

Erosion has revealed these middens laden

with empty shells.

Photo, Monica Peters

Culture and History of Our Estuaries

The process of making a piupiu (grass skirt)

illustrates the huge role estuaries had and

continue to have in the lives of tangata whenua.

The plants, water and mud of the estuary all act as

the ingredients of these beautiful traditional works,

as reeds are harvested dyed and washed.

Piupiu dying, Matakana Island

Piupiu washing

Completed piupiu

An estuaries toolkit for New Zealand communities 2



European settlement

When European settlers began arriving in the

early 19th century, like Mãori they were

attracted to estuaries. The large estuaries

made excellent natural harbours. Cities and

towns like Whangarei, Auckland, Tauranga,

Napier, Wellington, Lyttelton, Dunedin and Bluff

soon developed around them as transport in

the developing colony was predominantly by

coastal shipping. Small ports sprang up in

practically every harbour in Northland and the

Coromandel in the 1860s, as settlers stripped

the land of its kauri timber and gum and

shipped them to large ports at Auckland

(Waitemata Harbour) and Onehunga

(Manukau Harbour).

Because estuaries were viewed by many

European settlers as unproductive wastelands,

estuaries were reclaimed for harbours and

pasture utilised for sewage disposal and

rubbish dumps. Mãori never accepted this

view and actively protested when sewage and

stormwaters were discharged into estuaries.

A number of claims to the Waitangi Tribunal

focus on the destruction of traditional estuarine

food-gathering areas. The spiritual and

cultural dimensions of Mãori objections were

expressed by Ngati Pikiao claimants in their

Kaituna River claim, which stated that ‘to mix

waters that had been contaminated by human

waste with waters that

were used for gathering

food was deeply

objectionable.

Since the passing of the

Resource Management

Act in 1991, local

authorities have been

required to manage

estuaries and other

coastal areas in a

sustainable manner and

respect Mãori cultural and

spiritual values (Te Ara, the

Encyclopedia of New

Zealand,

).www.teara.govt.nz

Sewage discharge pipes around the margins of the

Avon-Heathcote Estuary, Christchurch

Photo, Cawthron Institute

Current Threats to Estuaries

Notwithstanding the Resource Management

Act 1991, many estuaries remain vulnerable to

harmful influences.

The major threats are:

excess silt flowing in from land clearance

pollution from sewage, industrial wastes

and agricultural run-off

oil spills

invasion by introduced species

reclamation

extraction of sand and gravel.

�

�

�

�

�

�

These activities decrease the habitat available

for estuarine plants and animals, spoil

recreational activity in the area, and jeopardise

the role estuaries play in maintaining the

health of coastal fisheries and waters.

Culture and History of Our Estuaries

Turning the Tide3
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Why value estuaries?

The estuary plays an important and complex

role in the life of the coast, acting as a:

In the past, many New Zealanders failed to

appreciate the value of estuaries. Their lives

within our towns and on farms seemed to be

independent of the state of coastal waters. But

with an expanding population demanding

clean water for recreation and aquaculture,

people are learning that healthy estuaries are

an asset and deserve careful management.

�

�

�

�

�

�

breeding and feeding ground for fish and

birds

buffer for the coast from storms and floods

filter for sediments and pollutants from

coastal waters

record of past environments and events

place for recreation (such as water sports,

fishing, shellfish gathering, duck shooting,

birdwatching)

site for marine farms.

Of the 6 internationally recognised RAMSAR

sites in New Zealand, 2 are estuaries: Miranda

(Firth of Thames) and the Manawatu River

Estuary.

The Future

It’s up to us to decide what future is in store for

our estuaries. Many communities have turned

the tide on historical degradation and are now

actively working to improve the health of their

estuary. This resource kit is designed to assist

communities to come together, share

information and take the next steps should

they wish to become more actively involved.

The RAMSAR Convention

Globally there is only one international

treaty dedicated to ecosystem

conservation. Estuaries are classified as

a form of wetland and indeed it is these

wetland ecosystems that have been

specifically targeted.

The value of wetlands as habitat as well

as the severe threats they face, are

motivations for the ‘Convention on

Wetlands of International Importance

especially as Waterfowl Habitat’ ( the

RAMSAR Convention).

Manawatu River Estuary

Photo, Manawatu Estuary Trust

An estuaries toolkit for New Zealand communities 4
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The Ecology of Our Estuaries

A. The Physical Environment

How many and how big?

How were they formed?

New Zealand has over 300 estuaries that vary

in size from small coastal creeks and lagoons

(as small as 1ha) to large harbours, sounds

and fiords (up to 15,000ha). The majority of our

estuaries are under 500ha.

Our estuaries were formed through a variety of

means. These include former coastal river or

glacial valleys, coastal plains, rocky shores

(fiords) and tectonically active zones. Most of

our estuaries were developed from valleys

formed by river and glacial activity during the

last glacial period. These were filled with water

as the sea level rose approximately 10,000

years ago.

What happens to sediment?

Estuaries are temporary landforms. Rivers

deposit sediment eroded from the land, and

tides bring in sand from the sea floor. If more

sediment comes in than flushes out, an

estuary will age and eventually die as it fills up

with so much sediment that it turns into dry

land.

Around New Zealand, infilling of estuaries

progresses at different rates according to their

shape, and the volume of sediment arriving.

The fiords of the lower South Island have

hardly changed in the last 6,500 years. In

contrast, Waitemat Harbour has accumulated

metres of sediment and is at an advanced

stage of infilling. If sediments continue to

accumulate on its vast intertidal mudflats,

some areas will rise above the high-tide level

and become permanently dry.

ā

Diagram from the

Auckland Regional Council’s ‘Estuaries Kit’

What happens when freshwater meets

saltwater?

The mixing of fresh and sea water within an

estuary creates a unique and dynamic

environment. Freshwater is less dense and

hence lighter than saltwater and will therefore

flow above the heavier seawater. In estuaries

with a large contributing river, a salt wedge is

formed (see diagram below). This is a wedge-

shaped bottom layer of seawater which is

pushed up the estuary along the river bottom

with each incoming (high) tide. The separation

between the freshwater and saltwater (the

interface) can break down on an outgoing

(low) tide. Such conditions of mixing will create

zones of brackish, or diluted seawater (a

common feature of estuaries).

Sometimes a dramatic event can lead to the

death of an estuary, or a section of it. During

the 1931 Hawke’s Bay earthquake part of the

Ahuriri Lagoon was raised by over 1 metre,

well above the high-tide level.

Human activity has increased erosion and

changed the flow of rivers into and through

estuaries, speeding up the infilling of many.

Scientists analysing estuary sediments have

discovered that before humans arrived in New

Zealand, estuaries filled slowly. Less than 1

millimetre of sediment accumulated on the

estuary floor each year. In some North Island

estuaries, sediments are now accumulating at

an annual rate of 20 millimetres

(Te Ara: The Encyclopedia of New Zealand;

.www.teara.govt.nz)

Turning the Tide5
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B. The Biological Environment

Twice-daily tides create both fluctuating salinity

levels and extremes of temperature. This

means those choosing to live in estuaries are

some pretty tough characters.

Tough but highly productive

Estuaries are some of the most productive, if

not the most productive, ecosystems in the

world. Each year they produce about as much

per square metre as a tropical rainforest, four

times as much as good New Zealand pasture,

ten times as much as our near shore sea and

twenty times as much as the deep ocean. Only

a small part of this living material is consumed

through direct grazing by herbivores. Over 90%

of the plant matter produced breaks down into

tiny particles called detritus. Detritus and the

micro-organisms feeding off it, provides fuel

for primary consumers such as amphipods,

crabs, molluscs and fish.

A. The Physical Environment (cont)

The Ecology of Our Estuaries

This is a picture of

sediment cores

taken by

University of

Otago researcher

Marc

Schallenberg

from Lake

Waihola, Otago.

A long pipe was

used to extract a

column of

sediment from

the bed of Lake

Waihola. This

showed two

interesting facts.

Firstly that the rate of

sediment deposition to

the lake was greatly

accelerated after European

arrival and subsequent land clearance.

The core also showed that although Lake

Waihola is currently regarded as a

predominantly freshwater system, it was

once an estuary. Dr Schallenberg knows

this as cockle shells were found buried

deep in the mud. A process called carbon

dating enabled him to age the cockles as

2100 years old. Dr Marc Schallenberg

predicts that sea level rise may see the

Lake revert to an estuary again within as

little as 100 years.

What is productivity?

The primary productivity of a community

is the rate at which living material is

produced per unit

area by plants

(which are termed

primary producers).

Net primary

productivity (NPP)

can be measured in

terms of kilograms

of dry organic matter

per hectare per year

(kg ha year ).-1 -1

Diagram from the Auckland Regional Council’s ‘Estuaries Kit’

An estuaries toolkit for New Zealand communities 6

Picnic on the shores of Lake

Waihola, Otago
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I
n
t
r
o
d
u
c
t
io

n



On the mid to lower shore are Stalk-eyed mud

crabs ( ) and Ghost

shrimps ( ). The shrimps are

hidden deep inside complex burrows beneath

volcano like mounds.

Macropthalmus hirtipes

Callianassa filholi

Although able to support high densities of

plants and animals, estuaries are not as

diverse as other ecosystems, as relatively few

species can tolerate such a highly variable

environment.

The animals of the estuary

Fine-grained sediments readily settle in the

sheltered environment of the estuaries, and

typically support dense colonies of

polychaetes, molluscs and crustaceans. Many

of these invertebrates tunnel vigorously

through the sediments, riddling the surface of

the intertidal flats with evidence of their

activities.

Wow!

In a single year the mudflat

snails living within a square

metre of the estuary eat

their way through 58kg of

mud leaving behind them a

faecal trail of undigested

sediment bound by mucous.

In the sheltered sandflats, cockle beds

( ) can reach impressive

proportions. Buried deeper than cockles, are

wedge shells ( ) whose long

siphon leaves characteristic bird foot-like

impressions on the sand.

Austrovenus stuchburyi

Macomona liliana

Tunnelling mud crabs

( ) are

found on the upper

shore along with the air

breathing mud snail

( )

sifting through the

sediments on the search for food.

Helice crassa

Amphibola crenata
Tunnelling Mud Crab

Ghost Shrimp

Wow!

Christchurch’s Avon-Heathcote

estuary supports around

4000 Oystercatchers,

who together

consume a

staggering

1,472,000

cockles per day.

Wow!

Some New Zealand estuaries

are so productive they can

support up to 500 Mudflat

snails and

up to 2500 Cockles

per

square meter.

(Amphibola crenata)

(Austrovenus stuchburyi)

Turning the Tide7

As sheltered food-rich environments, estuaries

are ideal nursery areas for many species of

crustacea and fish. At least 30 commercially

important species including mullet, sole,

gurnard, flounder, sole, red cod, eels and

whitebait use New Zealand estuaries at some

stage in their life cycle.

Migratory birds also use estuaries as places in

which to breed and build up their energy

stores for their long-distance flights. Gulls,

Oystercatchers, Pied Stilts, Shags, Herons,

Mallards and Black Swans are just some of the

birds commonly seen in estuaries around the

country.
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The plants of the estuary

The plant communities fringing the

estuary act as a physical buffer

between the land and the sea by

trapping sediments and absorbing

excess water. Stems and branches

of plants reduce water flowing

from the land as well as scatter

waves from the estuary basin,

while dense root mats trap

sediments helping to reduce

erosion. Through the action of

binding and stabilising sediments,

plants can effectively “catch”

pollutants washed or leached from

the catchment. The plants also

supply the estuary with organic

material which breaks down and

feeds the estuary ecosystem.

Common estuarine margin plants include:

Rushes (e.g. ,

),

Sedges (e.g. ,

), and

Flax ( )

�

�

�

Juncus maritimus Leptocarpus

similis

Scirpus americanus Carex

littorosa

Phormium tenax

Shrubs such as Marsh ribbonwood

and Manuka

grow where the

land becomes more stable.

(Plagianthus divaricatus)

(Leptospermum scoparium)

Where the tide laps against raised banks, the

saltwater tolerant glasswort

forms dense carpets ranging in

colour from reddish

brown to blue-green.

The common name

refers to the use of the

plant’s mineral-rich

ash by early

glassmakers.

In the middle parts of

the marsh are the turf

forming Remuremu

and

Shore Pimpernel

, both

bearing small white

flowers.

(Sarcocornia

quinqueflora)

(Selliera radicans)

(Samolus repens)

Soarccornia quinqueflora

Glasswort

Leptocarpus

similis

Exotic Invaders

Spartina ( ) was

introduced in order to stabilise estuary

sediments for eventual reclamation.

Marram was

sown to stop dunes from eroding, in

some cases to protect adjacent

farmlands. Both crowd out native species

and alter the natural movements of sand

and estuary sediments. Spartina in

particular is often now targeted for

eradication.

Spartina maritime

(Ammophila arenaria)

Spartina, New River Estuary, Southland

An estuaries toolkit for New Zealand communities 8
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Eel grass ( .) grows on gently graded

intertidal flats and provides food and shelter

for fish, shellfish and crustaceans as well as

buffering the higher beach from the effects of

tides and currents. Occasionally, the slender

green leaves (not at all related to terrestrial

grasses) are washed up on the shore. Look

closely and you might see a tiny limpet

with an elongated

shell specially adapted to fit on to the narrow

leaves.

Floating in the water

or attached to rocks

in flat sheets, fast

growing seaweeds

(macroalgae) such as

,

and can

colour parts of the

estuary green or

brown within a

matter of weeks.

Zostera sp

(Notoacmea helmsi scapha)

Ulva Enteromorpha

Gracilaria

The estuary is a diverse and very special place.

It is home to a diversity of species. Many are

permanent residents, while some visit the

estuary from time to time (like migratory birds,

whitebait and coastal fish). Within New

Zealand there is another species which

predominantly chooses to make its home

along the margins of estuaries, people! Most

of our cities were established adjoining

estuaries. Although many have been altered,

estuaries are still significant landscape

features in New Zealand. The following

chapters provide tools for building up

knowledge and caring for these often

misunderstood and mistreated ecosystems.

The estuary is transformed to a green tinge by Ulva lactuca (sea lettuce), Papanui Estuary, Otago Peninsula.

Photo, Gretchen Robertson

Notoacmea helmsi

Turning the Tide9
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Sometimes life is so busy we forget to look

beyond our individual schedules and front

gates. We forget that we are part of a

community living within a local environment.

We forget the reasons why it was we chose to

make our home along New Zealand’s

beautiful coast. This chapter looks at the

characteristics of your local estuary and helps

you figure out what is important to you as a

community.

To enable the best information to be collated

and the most useful action programmes to be

developed, everyone needs to get together

and share ideas and knowledge. This means

not just the community but as many other

interested parties as possible (e.g. researchers

and resource management agencies).

However making sure you have a good local

turnout is vital too. Getting together as a

Chapter 2:

A Solid Grounding

Shared enthusiasm beats a pile of

technical reports on a shelf hands down!

“The only resource that really matters for a

science organisation is its people and

their passion, intellect and willingness to

weld individual strengths into the power of

the minds working collectively”.

Bringing a wide range of skills together is

a prerequisite to making a real difference!

Morgan Williams, Parliamentary

Commissioner for the Environment

Our community and our environment make up our habitat!

Having a healthy, happy habitat is up to us.

Boatsheds, Kakanui, North Otago

Photo, Gretchen Robertson

community is a really important process. You

may be interested to know that in 2005, the

United Nations held their first International

Conference on Engaging Communities. At this

conference it was widely recognised that there

is a global crisis in engaging the community.

We are not getting together like we used to. If

we are to make a difference we need to work

as a team!

Bringing everyone together to share

knowledge, assess priorities, and map out a

future for your estuary.

An estuaries toolkit for New Zealand communities 10
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The first step to understanding your local

estuary is getting together as many interested

people as possible to share knowledge and

values. This means organising a meeting

involving both community members and

external stakeholders (such as local resource

management agencies and researchers).

This chapter provides key ideas for how best to

organise such a meeting and two tools for

extracting information from the combined

group (a mapping exercise and a matrix). It is

really important you complete these exercises

before deciding to utilise any of the other tools

provided in this toolkit. Without a feeling of

what knowledge already exists and what the

community values, any future action pathways

will not be as effective as they could be or have

the wide buy-in required to make them a

success.

Ideas for an effective meeting:

1. Facilitation

Making sure your meeting is as effective as

possible relies of three main factors

1. ensuring the meeting will be well facilitated

2. getting a wide range of people along to the

meeting

3. having a process to take attendees to an a

desired end point

It’s a good idea to think about the facilitation of

the meeting first up. Do you have an

experienced facilitator at hand? This person

should be carefully selected. For example the

chairperson of a local club may have the

manner required to chair a meeting of like-

minded members, but may not be

experienced in encouraging useful discussion

amongst a wide diversity of people.

There are many places you could go for help to

ensure your meeting is well organised and

facilitated.

Ideas for Where to Seek Facilitation Help:

The NZ Landcare Trust

Your Regional Council -

Your Local Department of Conservation Office

Your City or District Council -

are an independent organisation with a team of professionally

trained facilitators. Check out for a staff member near you.

The staff responsible for community outreach programmes

within your Council will be particularly useful. Try the environmental education and

resource sections. You may also consider asking for an experienced Regional

Councilor to lead the meeting facilitation.

- generally there is a community liaison

or education officer within each office.

There will be plenty of qualified facilitators within your local

council, just ask to be referred to an appropriate person. There may also be

experienced elected Councillors who may be willing to help out.

www.landcare.org.nz

Step One:

Holding an initial meeting

Turning the Tide11
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2. Ensuring Good Attendance

Once you have determined who will lead the

meeting, think about ensuring you pull in the

crowds! Firstly ensure the proposed date and

time suits most of your attendees. Think about

whether a weekend or week day is best and

then if a day time or evening meeting is most

convenient. Ring around some key participants

and gauge suitable dates with them. Make

sure you aren’t scheduling the meeting for a

date that clashes with other important events

(e.g. an All Blacks test)!

Once you have organised a date that suits

your key participants, draw up a list of other

potential attendees. Make sure you have

secured a venue that can meet the numbers

you expect. Inviting a wide variety of attendees

can be done through a variety of means (e.g.

phone calls, emails, fliers, radio

announcements, school newsletters,

newspaper ads, and ads in the local shop).

Try to ensure you have people present who

can answer the following questions:

�

�

�

�

�

�

What is the current health of the estuary (e.g.

food resources, natural vegetation, and

pollution)?

What changes have occurred within the

estuary (reclamation, flows, water quality,

abundance of flora and fauna etc)?

What changes have occurred in the

catchment (e.g. conversion of surrounding

land to dairying, removal of septic tanks,

explosion of housing development, etc)?

Where are the sources of potential pollution?

What are the special features of the estuary

(areas of natural habitat, swimming sites,

cockle harvesting beds, whitebait breeding

areas etc)?

What do people like, and not like, about the

current condition of the estuary?

Ideas for people to invite

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Commercial and recreational fishers

Local Iwi/hapu

Long standing members of the community

Existing landcare groups

Local clubs (Lions, Rotary, birdwatchers, patchwork, etc)

Recreational user groups (kayaking, walking, boating etc)

Local teachers

Local school pupils

Your local Department of Conservation coastal ecologist

Your local Fish and Game officer

Your NZ Landcare Trust coordinator

Your local Councilors (Regional and District/City)

Your Regional Council coastal scientist and land resource officers

Relevant City/District Council staff (eg. engineers, planners, parks and recreation

officers etc)

Nearby university researchers (students or lecturers)

Forest and Bird representatives

Federated Farmers staff

Scientists from institutes nearby like NIWA, Cawthron, or Landcare Research

And a wide invitation to the general community

Step One:

Holding an initial meeting

An estuaries toolkit for New Zealand communities 12



A
S
o
lid

G
r
o
u
n
d
in

g

3. An Effective Process

The first step once you have gathered

everyone together at a meeting is to ensure

they all introduce themselves and their

backgrounds. You may like to kick off with a

brief talk from a inspirational expert on the

special value of the local estuary. This will get

people focused on their surroundings. After

this the following two steps will lead you

through an effective process for gaining the

information you want from the attendees of

your meeting: their knowledge of the health of

the estuary and the values they place on

components of the estuary.

Flock of Birds over Manawatu Estuary

Photo, Manawatu Estuary Trust

Turning the Tide13
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Aim: To get diverse stakeholders together to

share as much existing information as

possible about the estuary

Step Two:

Mapping what you know

Key meeting principles for the facilitator

1. Small groups not one large group

2. Mix and match is best

It’s a great idea to split your attendees up into

small groups. If the group becomes too large,

individuals can dominate the process making

it difficult for others to contribute. We suggest

groups no larger than 8. Ensure the room is set

up to accommodate this. Rather than rows of

seats try tables with chairs around them.

Try to ensure the groups are organised so that

a wide variety of stakeholders are present in

each group. Don’t leave it up to individuals to

form their own groups as they will cluster into

their existing social networks. The aim is to

ensure information is being shared and

relationships are being built. Don’t worry if

traditionally opposed agencies are present in

the same group.

Everyone should leave the meeting feeling like

they were actively involved throughout the

process. Each group should have their own

aerial photo or map and marker pens. A good

way to ensure everyone gets to put their

thoughts on the map is to give each group a

set of ‘sticky notes’ and pens as well as their

permanent marker. This means people can

write their thoughts down and stick them onto

the map.

It is important for people feel their thoughts are

valued and respected. Everything goes down

on paper at this stage.

3. Equipment available for everyone

4. There are no right or wrong answers

What you will need:

�

�

�

�

�

�

�

One current aerial photo and one historical aerial photo (as far back as possible, if

available) blown up to at least A3 size (enough for each group). These can be obtained

from your City/District Council or Regional Council generally. Or visit Google Earth

for a free download enabling you to obtain aerial

photography for anywhere in the globe! Some images are a little blurry but for many

estuaries good images will be available (coverage is constantly improving over time).

It’s a good idea to laminate these photos.

If aerial photos are not available use topographical maps of the estuary and

surrounding land. You will need 2 copies, 1 will be required to map the current situation

and the other to map the historical situation (again laminating is a good idea). Again

have enough copies for each small group.

Markers for writing on the maps (enough for each group).

Meths or nail polish remover and a rag (this can remove permanent marker from

laminated surfaces).

‘Sticky notes’ adhesive paper (enough for each group).

Enough pens/pencils for everyone.

A photocopy of the instructions provided on the following page for each group.

(http://earth.google.com/index.html)

An estuaries toolkit for New Zealand communities 14
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Read this first!

The purpose of this exercise is to build up a

collective understanding of the characteristics

of your estuary. We want to know what it is like

and what makes or made it that way. The

following list just provide ideas. There are no

right or wrong answers, just try to get down as

much information as possible.

You will complete two maps: a current map

and a historical map

Step 1: Current situation (25mins)

Step 2: Historical Situation (25mins)

Step 3: Reporting back

Step 4: Collating the information

What to record on current aerial photo or

map:

�

�

�

�

�

�

�

Points where natural streams and rivers flow

into the estuary

Any known pollution discharge points (eg

stormwater, sewage, industrial waste)

Any septic tank zones around the estuary

Areas where the estuary has been

reclaimed

Areas where the margins of the estuary are

still in a natural state (e.g. saltmarsh

vegetation, native bush, native tussock, etc)

Areas where the margins of the estuary are

highly modified (e.g. areas of reclamation,

urban development, intensive agriculture,

horticulture, road around the margin etc)

Special areas (e.g. swimming sites,

harvesting areas, areas with conservation

value, whitebaiting areas etc.)

What to record on your historical aerial photo

or map:

Mark on your historical photo or second map

all the features that have changed significantly

over time. Use the list above again for

inspiration.

Get together as one group again. Each of the

smaller groups will then present their maps

and ideas back to the main group.

Somebody will then collect all the groups’

maps and collate the information onto two

main maps (one for current information and

one for historical). This can be done after the

meeting.

your
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Step Two:

Mapping what you know

Turning the Tide15
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Example aerial photo with notes about the estuary’s current state.

NB: Although this is a real estuary, information contained on this page is fictional.

An estuaries toolkit for New Zealand communities 16
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Step Three:

The Matrix

Aims:

To assess a range of current and historical

estuary characteristics and their associated

community values

To prioritise issues for future action

To provide the community with a useful tool

for approaching resource management

agencies for assistance with priority issues

�

�

�

For this step you will need to come together as

one group and fill in the attached matrix

sheets. The matrix sheets will enable you to

score the current health of your estuary and if

you have the knowledge available, to reflect

back in history and highlight changes. It is

important that as many people as possible are

present who can contribute knowledge on the

estuary. However it is important that only the

community decides how much value they

place on each characteristic.

The matrix sheets cover four key aspects:

Biological and physical characteristics

Natural character and values

Existing negative effects

Potential for adverse impacts.

�

�

�

�

Instructions for facilitating the matrix exercise:

1.

2.

3.

4.

5.

6.

7.

8.

9.

Fill the matrices in as one group during the

multi-stakeholder meeting. This should be

done after the mapping exercise.

You may not be able to fill in all of the

information (especially the historical situation).

If that is the case just fill in what you can and

leave the rest. Over time you may be able to

come back and fill in more information.

Completing these matrices may take some

time and debate. We cannot give an estimate

of the time required as it will vary significantly

depending on the group and estuary.

Everyone should be involved in recording the

current and historical ‘ranks’ for each

characteristic.

Only community members should be

involved in determining the current community

importance rating.

Once the ratings and importance weightings

have been recorded, go back over the findings

as a group and summarise together what you

have found. For example you may have found

the estuary has a low rating for abundance of

shellfish but shellfish resources have a high

community weighting. You can also determine

whether an estuary is improving or

deteriorating over time for each of the

categories if you have a good historical

knowledge of the area.

Summarising the results is important as

everyone needs to leave the meeting with a

shared sense of the meeting outcomes.

Ask the community whether they feel there

are any aspects of the findings they would like

to give more attention in the future. There

might be a range of issues highlighted e.g.

declining shellfish resources, loss of natural

habitat, and pollution. Record any priorities

given (these will be the starting point for a

further meeting in the near future).

Make sure everyone feels that their

contributions were highly valued. Also let them

know they are welcome to attend another

meeting in the near future to discuss the way

forward on any priority issues raised.

10. Make sure you collect contact details for

everyone before they leave.

“Titiro tui muri, haere whakamua”

Look backwards to move forward

Turning the Tide17
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Aim: To develop initial actions for priority issues

During the first meeting people got together to

share existing knowledge. They also identified

existing and potential estuary issues. The next

stage is to get together again and decide:

a. Whether the community wants to take

further action on priority issues.

b. What these actions might be.

1.

2.

3.

4.

Collate the information from the last meeting.

This means producing two large main maps (a

current map and a historical map) by bringing

all the information together from the group

mapping exercise. Also gather up all four

matrices and highlight on these the key

priorities people identified at the last meeting.

Contact all the participants of the last

meeting and anyone else you feel should be

invited and arrange a second meeting.

Put up the two maps and the four matrices

up on the wall so everyone can see the results

of the last meeting. Recap on these results.

Split the attendees into small groups again

and give each a large sheet of paper. Get

them to write each of the priority issues onto

the sheet with a circle around it (see the

example diagram below). Then get them to

attach as much information as they can about

each issue (including possible causes and

whether there is much information about the

issue).
Kakanui Estuary, North Otago

Sometimes priority issues may be linked e.g.

poor flushing and low shellfish resources (link

them on the diagram).

Issues Diagram Example

Saltmarsh Decline

Urban development

Reclamation

Poor Shellfish Resources

Over-harvesting

Freezing works

waste

Horticultural

sprays

Septic tanks

Urban development

Erosion

Silt

Poor Flushing

Irrigation

Less flow

Don't know

much about the

historical cover

Don't know

about trends

Don't know

how much

silt is

building up

Pollution

Step Four:

A Second Meeting

An estuaries toolkit for New Zealand communities 18
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5.

6.

7.

8.

Get each group to report back on the

information they have recorded and discuss

the results as a group.

Split into small groups again. Give everyone

another large sheet of paper. Again get them

to write the priority issues onto the sheet with

circles around them. This time ask groups to

attach information on how they would like

each of the components to look ideally in the

future (i.e. their visions).

Report back on the findings and discuss as

a group.

Now use this information as a basis for

developing a shared vision for the entire

group. Write down each priority issue onto a

large sheet of paper and discuss one at a

time. As a group write down those visions you

share for each issue.

�

�

�

�

For shellfish you may all share the following

visions:

shellfish that are safe to eat

community members able to harvest their

legal daily allowable number of cockles

without declines in the over all population

people complying with the legal limits for

shellfish harvesting.

9. Next develop an agreed action plan. Again

put up a large sheet of paper for each priority

issue. Ask the group to contribute ideas for

potential ‘future actions to improve the

situation’. Also ask them to consider whether

there is enough information or whether an

initial action might be to conduct research to

seek more accurate answers on solutions.

After recording this information for each issue,

get them to throw up some names for

potential groups, individuals, or agencies that

might be able to help.

For shellfish the following shared actions

and responsibilities may be derived:

Conduct further monitoring to determine

how safe the shellfish are to eat (Regional

Council, Public Health)

Undertake annual surveys of cockle

abundance (MAF, Regional Council,

community)

Educate the community of the need to stop

overharvesting (MAF, community, schools)

Educate people about not contaminating

stormwater (Regional Council, City Council,

schools, community)

Upgrade old septic tanks (Regional Council,

City Council, community)

�

�

�

�

�

�

10. At this point you should have an agreed set

of priority issues, shared visions for these, and

agreed potential actions. Ask meeting

attendees whether they would personally like

to be involved in following up on any of the

priority issues. It may be that some people are

interested in working on implementing the

actions for one issue of particular interest.

Others may want to be involved in all issues. It

is possible that some issues are so closely

linked that it makes sense to combine them.

Have a contacts list for those wanting to be

involved in each issue. Each issues group must

include members of the community but will

also preferably include a diversity of other

groups such as researchers and resource

management agencies. Early partnership

formation will greatly assist your action

pathways into the future. Choose an initial

leader for each group who will be in charge of

contacting members of that group and getting

them together.

Taieri Mouth, Otago

Turning the Tide19
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At this point it is over to each community and

issues group how they proceed. The guidance

and knowledge that may be provided through

partnerships with experts such as scientists

Council staff, DoC etc will be hugely valuable.

Each situation will vary and the possibilities for

how you choose to proceed are limitless.

It is important that each issues group reports

back to the main group periodically and for the

group as a whole to adopt and react to the

new information. The issues groups must seek

the buy-in and support of the wider group for

any new implementation plans. Therefore it

would be useful for the facilitator to organise

regular meetings of the overall group. Also

consider the publication of community

newsletters (which keep the wider public up to

date too).

‘Building up a Picture’, Chapter 3 leads you

through an initial investigation of the current

state of your estuary. We recommend

completing this section if you have questions

about the health of your estuary. Completing

this section will enable you to run your estuary

through a warrant of fitness check. This will

highlight the severity of problems occurring in

the estuary. For each of these it then suggests

‘what to ask for’ in terms of developing future

detailed research and action programmes

with external partners.

What if you need more information?

What if you want to educate the wider

community?

What if you want to talk to others or make a

submission?

Chapter 3 provides methods for educating the

community (including school kids) on the

importance of estuaries.

The final chapter (Chapter 5) will give you a

series of networks and linkages to others

interested in estuaries. This chapter will also

assist those communities who want to get

involved in making submissions to their local

councils etc.

Waituna Lagoon, Southland

Where to next

An estuaries toolkit for New Zealand communities 20
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Matrix A: Physical and Biological Characteristics of the Estuary

Estuary Characteristics Explanation Long-term Historical Rank

C

Date period:

hoose and record a period as far

back as there is knowledge e.g.

1950-60 (info may come from written

records, old aerial photos, older

community members etc).

Mid-term Historical Rank

C

Date period:

hoose and record a date say 20-

30 years ago, there should still be

good living memory of the period

available.

Current Rank

Current Date:

Current Community

Importance Weighting

This determines the importance

of each of the current scores for

the various characteristics within

your estuary (to you as a

community).

You can chose:

1= low importance

3= medium importance

5= high importance

Eg: an estuary may score 1 for

area of estuary but the small

area may not be important to

the local community as it is a

very healthy internationally

renowned bird breeding ground

with associated ecotourism. It

may therefore score a 1 for

community importance and a 1

for area.
1. Area of Estuary (ha) The larger the estuary the higher the

potential value (this is measured in

hectares)

NB a hectare is….

1=less than 500ha, 2=500-2500,

3=more than 2500ha

X = unknown

Rank:

Notes:

1=less than 500ha, 2=500-2500,

3=more than 2500ha

X = unknown

Rank:

Notes:

1=less than 500ha, 2=500-2500,

3=more than 2500ha

X = unknown

Rank:

Notes:

2. Diversity of intertidal

habitat

An intertidal habitat is the area of land

between low and high tide. It is covered

in water at times, but is not permanently

covered.

Estuaries with the greatest array of

intertidal habitats have the greatest

potential for high intertidal biodiversity

and therefore have high ecological

value.A diverse habitat will have a mix of

vegetation types and substrate types.

Habitats include: rushes, reeds, seagrass,

tussocks, herbfields, scrub, rock, cobble,

gravel, mobile sand, sand, shell, muddy

sand, soft mud, shellfish beds.

1=limited array of habitats

2=moderate array of habitats

3=many habitats present

X= unknown

Rank:

Notes:

1=limited array of habitats

2=moderate array of habitats

3=many habitats present

X= unknown

Rank:

Notes:

1=limited array of habitats

2=moderate array of habitats

3=many habitats present

X= unknown

Rank:

Notes:

3. Diversity of subtidal

habitat

A subtidal habitat is the area that is

permanently covered by water (often a

channel).

Estuaries with the greatest array of

subtidal habitats have the greatest

potential for high subtidal biodiversity and

therefore have high ecological value.

1=limited array of habitats

2=moderate array of habitats

3=many habitats present

X= unknown

Rank:

Notes:

1=limited array of habitats

2=moderate array of habitats

3=many habitats present

X= unknown

Rank:

Notes:

1=limited array of habitats

2=moderate array of habitats

3=many habitats present

X= unknown

Rank:

Notes:

4. Flushing Flushing is the time during which a

quantity of freshwater coming from a

stream or seepage remains in the

estuary before being carried out to sea.

Very well flushed estuaries are least at

risk to build up of contaminants.

1= poorly flushed (more than 10days)

2= moderately flushed (3-10days)

3= well flushed (less than 3 days)

X= unkown

Rank:

Notes:

1= poorly flushed (more than

10days)

2= moderately flushed (3-10days)

3= well flushed (less than 3 days)

X= unkown

Rank:

Notes:

1= poorly flushed (more than

10days)

2= moderately flushed (3-10days)

3= well flushed (less than 3 days)

X= unkown

Rank:

Notes:

5. Freshwater input Work this out using the ratio of freshwater

input (m3/s) : area of estuary (ha). You

may need to seek advice from your local

council as to the flows rates of

contributing freshwater inputs. A ratio of

30m3/s:15ha of estuary is a ratio of 2.

1= more than 100

2= 10-100

3= less than 10

X= unkown

Rank:

Notes:

1= more than 100

2= 10-100

3= less than 10

X= unkown

Rank:

Notes:

1= more than 100

2= 10-100

3= less than 10

X= unkown

Rank:

Notes:

6. Extent of mangrove

and/or saltmarsh habitat

Natural vegetation such as mangroves

(found in Northern New Zealand only)

and/or salt marsh act as buffers filtering

contaminant and sediment entry to an

estuary. Estuaries where

mangrove/saltmarsh habitat have been

reduced have lower biodiversity with less

feeding and nursing habitat.

1=low or severely reduced

2=moderately reduced

3=habitat present in unaltered

extent and in good condition

(for area outside the natural range

of mangroves use saltmarsh alone)

X= unknown

Rank:

Notes:

1=low or severely reduced

2=moderately reduced

3=habitat present in unaltered

extent and in good condition

(for area outside the natural range

of mangroves use saltmarsh

alone)

X= unknown

Rank:

Notes:

1=low or severely reduced

2=moderately reduced

3=habitat present in unaltered

extent and in good condition

(for area outside the natural range

of mangroves use saltmarsh

alone)

X= unknown

Rank:

Notes:

7. Extent of shellfish

resources

Occurrence of shellfish resources

enhances the current value of the estuary.

1= low perceived value by

community

2= moderate perceived value by

community

3= high perceived value by

community

X= unknown

Rank:

Notes:

1= low perceived value by

community

2= moderate perceived value by

community

3= high perceived value by

community

X= unknown

Rank:

Notes:

1= low perceived value by

community

2= moderate perceived value by

community

3= high perceived value by

community

X= unknown

Rank:

Notes:

8. Extent of fish resources Occurrence of fish resources also

enhances the current value of the estuary.

1= low perceived value by

community

2= moderate perceived value by

community

3= high perceived value by

community

X= unknown

Rank:

Notes:

1= low perceived value by

community

2= moderate perceived value by

community

3= high perceived value by

community

X= unknown

Rank:

Notes:

1= low perceived value by

community

2= moderate perceived value by

community

3= high perceived value by

community

X= unknown

Rank:

Notes:

Better or

Worse with

Time?

= rank

improving

with time

= rank

decreasing

with time

= rank

remaining

stable
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Matrix B: Natural Character and Values of Our Estuary

Estuary Characteristics Explanation Long-term Historical Rank

Date period:

Choose and record a period as far

back as there is knowledge e.g.

1950-60 (info may come from written

records, old aerial photos, older

community members etc).

Mid-term Historical Rank

Date period:

Choose and record a date say 20-

30 years ago, there should still be

good living memory of the period

available.

Current Rank

Current Date:

Better or

Worse with

Time?

= rank

improving

with time

= rank

decreasing

with time

= rank

remaining

stable

Current Community

Importance Weighting

This determines the importance

of each of the current scores for

the various characteristics within

your estuary (to you as a

community at the moment).

You can chose:

1= low importance

3= medium importance

5= high importance

Eg: an estuary may score 1 for

area of estuary but the small

area may not be important to

the local community as it is a

very healthy internationally

renowned bird breeding ground

with associated ecotourism. It

may therefore score a 1 for

community importance and a 1

for area.

9. Regulatory status of the

estuary

Estuaries are often important habitat for

coastal fish and birds (including

internationally migratory birds). Estuaries

can therefore carry a high status in local

and regional plans especially in terms of

their wetland and wildlife values.

1= low regulatory status

2= medium regulatory status

3= high regulatory status

X= unknown

1= low regulatory status

2= medium regulatory status

3= high regulatory status

X= unknown

1= low regulatory status

2= medium regulatory status

3= high regulatory status

X= unknown

10. Recreational Use Estuaries can be a significant resource for

recreational activities such as kayaking,

swimming, boating, walking etc (fishing

and other food gathering activities are

considered in a different section).

1= Low utilisation for recreation

2= Medium

3= low utilisation for recreation

Rank:

Notes:

1= Low utilisation for recreation

2= Medium

3= low utilisation for recreation

Rank:

Notes:

1= Low utilisation for recreation

2= Medium

3= low utilisation for recreation

Rank:

Notes:

11. Cultural Significance Estuaries can be a significant resource for

recreational activities such as kayaking,

swimming, boating, walking etc (fishing

and other food gathering activities are

considered in a different section).

1= low perceived cultural

significance

2= medium

3= high perceived cultural

significance

X= unknown

Rank:

Notes:

1= low perceived cultural

significance

2= medium

3= high perceived cultural

significance

X=unknown

Rank:

Notes:

1= low perceived cultural

significance

2= medium

3= high perceived cultural

significance

X=unknown

Rank:

Notes:

12. Commercial use An estuary can be an important resource

economically. It could provide for

commercial harvesting (eg shellfish),

aquaculture, ecotourism, kayaking

ventures etc.

1= low commercial use

2= moderate

3= high commercial use

Rank:

Notes:

1= low commercial use

2= moderate

3= high commercial use

Rank:

Notes:

1= low commercial use

2= moderate

3= high commercial use

Rank:

Notes:

13. Extent of recreational

shellfish harvesting

undertaken

Natural vegetation such as mangroves

(found in Northern New Zealand only)

and/or salt marsh act as buffers filtering

contaminant and sediment entry to an

estuary. Estuaries where

mangrove/saltmarsh habitat have been

reduced have lower biodiversity with less

feeding and nursing habitat.

1= low degree of shellfish harvesting

undertaken

2= moderate

3= high degree of shellfish

harvesting undertaken

Rank:

Notes:

1= low degree of shellfish

harvesting undertaken

2= moderate

3= high degree of shellfish

harvesting undertaken

Rank:

Notes:

1= low degree of shellfish

harvesting undertaken

2= moderate

3= high degree of shellfish

harvesting undertaken

Rank:

Notes:

14. Extent of recreational

fish harvesting undertaken

As with shellfish the degree of flounder

and other coastal fish harvesting

occurring within an estuary will be

variable and often relate to factors other

than just abundance.

1= low degree of fish harvesting

undertaken

2= moderate

3= high degree of fish harvesting

undertaken

Rank:

Notes:

1= low degree of fish harvesting

undertaken

2= moderate

3= high degree of fish harvesting

undertaken

Rank:

Notes:

1= low degree of fish harvesting

undertaken

2= moderate

3= high degree of fish

harvesting undertaken

Rank:

Notes:

15. Extent estuary affects

surrounding land

prices/development

In many places around New Zealand

estuaries have become sought after

locations for settlement (eg Pauatahanui

in Wellington or Waikouaiti in Otago). The

estuary as a landscape feature may

indeed increase the value of surrounding

land.

1= proximity to estuary has no effect

on land prices/development

2= moderate effect

3= proximity to estuary has high

effect on land prices/development

Rank:

Notes:

1= proximity to estuary has no

effect on land prices/development

2= moderate effect

3= proximity to estuary has high

effect on land prices/development

Rank:

Notes:

1= proximity to estuary has no

effect on land prices/development

2= moderate effect

3= proximity to estuary has high

effect on land prices/development

Rank:

Notes:
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Matrix C: Characteristics that Could Negatively Affect Our Estuary

Estuary Characteristics Explanation Long-term Historical Rank

Date period:

Choose and record a period as far

back as there is knowledge e.g.

1950-60 (info may come from written

records, old aerial photos, older

community members etc).

Mid-term Historical Rank

Date period:

Choose and record a date say 20-

30 years ago, there should still be

good living memory of the period

available.

Current Rank

Current Date:

Current Community

Importance Weighting

This determines the importance

of each of the current scores for

the various characteristics within

your estuary (to you as a

community).

You can chose:

1= low importance

3= medium importance

5= high importance

Eg: an estuary may score 1 for

area of estuary but the small

area may not be important to

the local community as it is a

very healthy internationally

renowned bird breeding ground

with associated ecotourism. It

may therefore score a 1 for

community importance and a 1

for area.
16. Proportion of

urban/industrial landuse in

the estuary catchment

High levels of urban and industrial

activities within the catchment of an

estuary are likely to pose the most risk of

contamination. Potential contaminants

from these landuses include heavy

metals, nutrients, detergents, pesticides

etc. These can enter the estuary through

streams, stormwater drains, septic tanks

etc.

17. Proportion of agricultural

landuse in the estuary

catchment

Agricultural runoff can lead to increased

sediments, nutrients, bacteria and other

contaminants.

1= High proportion of agricultural

landuse

2=moderate

3=low extent of agricultural landuse

X = unknown

Rank:

Notes:

1= High proportion of agricultural

landuse

2=moderate

3=low extent of agricultural

landuse

X = unknown

Rank:

Notes:

1= High proportion of agricultural

landuse

2=moderate

3=low extent of agricultural

landuse

X = unknown

Rank:

Notes:

18. Proportion of exotic

forestry landuse within the

estuary catchment

Exotic forestry can increase the amount of

erosion occurring within the catchment

thus increasing the sediment and nutrient

loads to the estuary.

1= High proportion of exotic forestry

landuse

2=moderate

3=low extent of exotic forestry

landuse

X = unknown

Rank:

Notes:

1= High proportion of exotic

forestry landuse

2=moderate

3=low extent of exotic forestry

landuse

X = unknown

Rank:

Notes:

1= High proportion of exotic

forestry landuse

2=moderate

3=low extent of exotic forestry

landuse

X = unknown

Rank:

Notes:

19.Proportion of

unmodified/natural estuary

catchment

The least risk of contaminant inputs to the

estuary will come from an

unmodified/natural catchment.

Sometimes these natural area will be

protected parks and reserves.

1= High proportion of

unmodified/natural landuse

2=moderate

3=low extent of unmodified/natural

landuse

X = unknown

Rank:

Notes:

1= High proportion of

unmodified/natural landuse

2=moderate

3=low extent of

unmodified/natural landuse

X = unknown

Rank:

Notes:

1= High proportion of

unmodified/natural landuse

2=moderate

3=low extent of

unmodified/natural landuse

X = unknown

Rank:

Notes:

20.Amount of estuary

margin alteration (e.g.

reclamation)

Estuaries with a lot of margin alteration

(removal of the natural vegetation and

margins) will have less ability to filter

sediments and contaminants.

1= High extent of alteration

2= moderate

3= Low extent of alternation

X= unkown

Rank:

Notes:

1= High extent of alteration

2= moderate

3= Low extent of alternation

X= unkown

Rank:

Notes:

1= High extent of alteration

2= moderate

3= Low extent of alternation

X= unkown

Rank:

Notes:

21. Direct discharges of

wastewater to estuary (e.g.

stormwater and sewage)

The presence of direct discharges of

wastewater (whether agricultural,

urban/domestic, or industrial) poses a

threat of contaminant entry to estuary.

1=extensive/high impact discharges

2=moderate discharges

3= very low or no discharges

X= unknown

Rank:

Notes:

1=extensive/high impact

discharges

2=moderate discharges

3= very low or no discharges

X= unknown

Rank:

Notes:

1=extensive/high impact

discharges

2=moderate discharges

3= very low or no discharges

X= unknown

Rank:

Notes:

22. Aquaculture licenses The presence of aquaculture activities

within an estuary can provide a greater

risk of contaminant entry and other

impacts such as decreased natural

character and increased biosecurity risk.

1= aquaculture licenses exist within

the estuary

2= estuary is likely to have

aquaculture activities in the future

3= estuary has no current or likely

future aquaculture activities

X= unknown

Rank:

Notes:

1= low perceived value by

community

2= moderate perceived value by

community

3= high perceived value by

community

X= unknown

Rank:

Notes:

1= low perceived value by

community

2= moderate perceived value by

community

3= high perceived value by

community

X= unknown

Rank:

Notes:

Better or

Worse with

Time?

= rank

improving

with time

= rank

decreasing

with time

= rank

remaining

stable

1= High proportion of

urban/industrial landuse

2=moderate

3=low extent of urban/industrial

landuse

X = unknown

Rank:

Notes:

1= High proportion of

urban/industrial landuse

2=moderate

3=low extent of urban/industrial

landuse

X = unknown

Rank:

Notes:

1= High proportion of

urban/industrial landuse

2=moderate

3=low extent of urban/industrial

landuse

X = unknown

Rank:

Notes:
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Matrix D: Characteristics that Indicate an Existing Negative Impact

Estuary Characteristics Explanation Long-term Historical Rank

Date period:

(choose and record a period as far

back as there is knowledge e.g.

1950-60 (info may come from written

records, old aerial photos, older

community members etc)

Mid-term Historical Rank

Date period:

(choose and record a date say 20-

30 years ago, there should still be

good living memory of the period

available)

Current Rank

Current Date:

Current Community

Importance Weighting

This determines the importance

of each of the current scores for

the various characteristics within

your estuary (to you as a

community).

You can chose:

1= low importance

3= medium importance

5= high importance

Eg: an estuary may score 1 for

area of estuary but the small

area may not be important to

the local community as it is a

very healthy internationally

renowned bird breeding ground

with associated ecotourism. It

may therefore score a 1 for

community importance and a 1

for area.

27. Extent of algal blooms Algal blooms (e.g. sea lettuce) indicate

high levels of nutrients within the estuary.

Algal blooms not only indicate problems

they can cause ecological and aesthetic

problems (especially when they decay).

NB: the catchment of an estuary is not

just the land directly around the estuary.

It is all the land that feeds all the

freshwater inputs to the estuary. For

example if a stream runs for 50km prior

to entering the estuary, the catchment

runs this far back and includes all of the

land feeding the tributaries of the stream

too! Think of the catchment as any area

where, due to geography and slopes,

falling rain would end up in the estuary.

Algal blooms (e.g. sea lettuce)

indicate high levels of nutrients

within the estuary. Algal blooms not

only indicate problems they can

cause ecological and aesthetic

problems (especially when they

decay).

Rank:

Notes:

1= frequent algal blooms (in

warmer months) and/or extensive

areas covered by blooms

2= occasional algal bloom

problems

3= rare algal bloom problems

X= unknown

Rank:

Notes:

1= High proportion of

urban/industrial landuse

2=moderate

3=low extent of urban/industrial

landuse

X = unknown

Rank:

Notes:

28. Extent of invasive

species

Occurrence of foreign invasive species

can ruin the natural character and

ecology of an estuary (e.g. pacific oyster,

spartina etc).

1= large areas colonised by invasive

species

2= low extent of colonization

3= no known invasive species

X= unknown

Rank:

Notes:

1= large areas colonised by

invasive species

2= low extent of colonization

3= no known invasive species

X= unknown

Rank:

Notes:

1= large areas colonised by

invasive species

2= low extent of colonization

3= no known invasive species

X= unknown

Rank:

Notes:

29. Degree of change to

the natural flow of the

estuary

The flow of an estuary can be altered by

sand/gravel extraction, roading, tide

gates and other disruptions to currents,

reclamation, increased sediments, less

flushing etc.

1= large extent of modification to

flow

2= moderate extent

3= large extent of modification to

flow

X= unknown

Rank:

Notes:

1= large extent of modification to

flow

2= moderate extent

3= large extent of modification to

flow

X= unknown

Rank:

Notes:

1= large extent of modification to

flow

2= moderate extent

3= large extent of modification to

flow

X= unknown

Rank:

Notes:

30. Extent of water clarity

problems

Widespread water clarity problems (eg

murkiness after heavy rain or wind

events) have negative aesthetic, social

and environmental impacts.

1= frequent water clarity problems

2= occasional

3= rare water clarity problems

X= unknown

Rank:

Notes:

1= frequent water clarity problems

2= occasional

3= rare water clarity problems

X= unknown

Rank:

Notes:

1= frequent water clarity problems

2= occasional

3= rare water clarity problems

X= unknown

Rank:

Notes:

31. Potential impact on

human health

The degree of risk of waterborne disease

will have a major impact on the value of

the estuary. If high levels of pathogens

(bacteria, viruses etc) are present the

appeal of activities such as food

harvesting and swimming will reduce.

It may be necessary to contact your local

Regional Council to check whether they

have monitoring records for the degree of

risk.

1= high degree of risk of waterborne

disease

2= moderate degree of risk

3= low degree of risk

X=unknown

Rank:

Notes:

1= high degree of risk of

waterborne disease

2= moderate degree of risk

3= low degree of risk

X=unknown

Rank:

Notes:

1= high degree of risk of

waterborne disease

2= moderate degree of risk

3= low degree of risk

X=unknown

Rank:

Notes:

32. Extent of odour

problems

Widespread offensive odours will lower

the value of the estuary (e.g. rotting algae,

black sulphur-smelling anaerobic

sediment, effluent etc)

1. High extent of problem odours

2= occasional problems

3= rare or no problems odours

X= unknown

Rank:

Notes:

Rank:

Notes:

Rank:

Notes:

33. Extent of toxicity

problems

Widespread toxicity problems lower the

estuaries values. For example some

estuaries are affected by leaching refuse

dump waste or they may have sediments

high in heavy metals from historic

industrial discharges. Toxicity problems

can be both in the water column and the

sediment and could include: heavy

metals, ammonia, sulphide,

organichlorides, etc)

1. High extent of toxicity problems

2= occasional problems

3= low or no extent of toxicity

problems

X= unknown

Rank:

Notes:

1. High extent of toxicity problems

2= occasional problems

3= low or no extent of toxicity

problems

X= unknown

Rank:

Notes:

1. High extent of toxicity problems

2= occasional problems

3= low or no extent of toxicity

problems

X= unknown

Rank:

Notes:

Better or

Worse with

Time?

= rank

improving

with time

= rank

decreasing

with time

= rank

remaining

stable

34. Presence of solid waste Rubbish dumped in the estuary or on its

margins lowers estuary values.

1= high occurrence of solid waste

2= moderate occurrence of solid

waste

3=high occurrence of solid waste

X= unknown

Rank:

Notes:

1= high occurrence of solid waste

2= moderate occurrence of solid

waste

3=high occurrence of solid waste

X= unknown

Rank:

Notes:

1= high occurrence of solid waste

2= moderate occurrence of solid

waste

3=high occurrence of solid waste

X= unknown

Rank:

Notes:
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Estuary Warrant of Fitness Check

Run your estuary through a 'warrant of fitness' based on the

information recorded on your maps!

Chapter 3, Pages 48-53

Identifying Triggers

The warrant of fitness check either identifies your estuary is

in good shape, or that there are existing problems or early

warning signs.

Chapter 3, Pages 48-53

Knowing What to Ask For

A list of possible further monitoring and

action for each potential problem is given.

Much of this extra work will require partnerships between the

community and external experts. This section gives you

knowledge of what is possible.

Chapter 3, Pages 55-57

Identifying Estuary Issues

Chapter 2 (A Solid Grounding) identifies local issues.

Your community may then want to study these in more detail.

Chapter 1, Pages 10-21

Building up a Picture of Estuarine Health

Investigate from the list below, the issues you are interested in.

Algae, Sediment, Habitat, Flows, Toxins, Pathogens, Food, Resources

Chapter 3, Pages 22-47

Chapter 3:

Building up a Picture

What's involved in this Chapter?

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

An estuaries toolkit for New Zealand communities 22



These problems then impact upon local

communities through lowered recreational

value, reduced aesthetic appeal, reduced

livelihoods (fewer harvestable fish/reduced

shellfish numbers), health impacts, unpleasant

odour, and reduced cultural value are

potential outcomes of the above list.

These are the impacts on us humans…but

remember there will also be impacts on the

many plants, shellfish, fish and birds that live

within the estuary.

1. Nutrient over-enrichment

2. Excessive sedimentation and infilling

3. Loss of natural, high quality habitat

4. Toxic chemical contamination

5. Pathogen contamination

6. Changes in natural estuary flows

7. Reduction in harvesting potential

Common Estuary Issues

Estuaries often act as an accumulation point

for pollutants exiting their surrounding

catchment (and sometimes from polluted

seas).

As well as contamination estuaries may suffer

from a range of human impacts. The following

is a list of common problems you may have

identified through filling in the matrix or

mapping the area (Chapter 2):

Investigating Estuarine Impacts

What is Involved?

This chapter provides communities with a cost-

free, simple process to gain an understanding

of the characteristics and current health of their

estuary. It is designed for those who have

identified potential health issues during the

community meeting (Chapter 2). This chapter

can also assist those wanting to monitor

changes in estuarine health over time.

Within this chapter, a series of simple

observation and mapping tools are provided.

Common indicators of estuarine problems

(such as algal blooms, habitat loss and

diminished flows) are used. You can use as

many or as few of the indicator tools as you

wish. For example if you are mainly interested

in habitat loss, you may only wish to complete

that sheet. Later on you may find you want to

use other indicator tools.

After you complete each exercise there is a

quick warrant of fitness check to assess your

estuary health. This will give you an indication

of the severity of health issues within your

estuary.
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This kit is not designed to be highly scientific or

onerous. It builds on the current and historical

knowledge available within your community.

By mapping common indicators this section

also builds up a comprehensive 'picture' of

estuarine health.

Highly scientific estuarine monitoring can be

very expensive and time consuming. For

example monitoring water quality within an

estuary requires a huge amount of samples.

For accurate results, samples must be taken in

many conditions as river flows, tides, wind and

pollutant inputs are ever changing. These

samples must then be couriered to a

laboratory promptly for analysis. Estuarine

monitoring can also require very specialised

skills. For example, identifying and recording

the species found buried in the

sediment can tell you a lot about the health of

the estuary. For example, various polychaete

worm species live in clean healthy sediments

and others can withstand unhealthy, low

oxygen, black smelly sediment. However, the

different species can look the same to the

untrained eye. During the community trials for

this kit, we sought feedback on invertebrate

sampling and identification. Community

members found this technique was too time

consuming and difficult. We also found people

that were not convinced their results were

'telling them anything'. For these reasons we

have chosen to steer away from overly

technical monitoring and analysis.

invertebrate

Investigating Estuarine Impacts

This toolkit provides a cost-free process for

general identification of important estuarine

features and indicators of problems. It is a

useful first step to understanding what's going

on within your estuary.

If you do find some existing problems, or hints

of future problems, you may wish to undertake

more detailed monitoring or further action. The

last pages of this section detail scientific

investigation methodology for each indicator

category that could be employed within the

estuary. These details are provided so that you

will know what to ask for should you want

more! We suggest you form partnerships with

others to develop further scientific investigation

programmes (see Chapter 5 'Linkages and

Networks'). You may also decide that you have

gathered enough information to act

immediately. Education programmes (Chapter

4) are another option for both short and long

term attitude change.

Before you begin the mapping section, read

the following page 'tips for mapping', this will

give you the information you need to begin.

Estuary investigation need not be highly

scientific or boring! Photos, Cawthron Institute

Polycheates
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1. Consider carefully who should be included in

your monitoring group. Components of this

chapter rely on a historical knowledge of the

estuary so if possible, include long term

residents amongst your keen local people. It

would also be beneficial to utilise the

knowledge and assistance of some technical

experts. Agencies such as the New Zealand

Landcare Trust, Regional Councils, Department

of Conservation, and scientific research

organisations (like NIWA, Cawthron,

Universities, etc) hold invaluable knowledge.

Having their involvement from day one is likely

to prove even more beneficial when you

complete this investigation and look to build on

the findings. Check out Chapter 4 for more

information about partnerships.

2. You may choose to have one monitoring

group which covers all mapping components

within this kit. An alternative is dividing the

tasks so that those with interests in particular

areas form sub groups. E.g. one group could

complete sediment maps while another maps

habitat.

3. As the following exercises require you to

record information onto maps, we suggest you

obtain an aerial photo of your estuary. These

are often available from your District or

Regional Council. Or visit Google Earth

for a free

download enabling you to obtain aerial

photography throughout the globe! Although

coverage is not yet quite complete, the website

is regularly updated. Although not quite as

good, an enlarged topographic map could

also be used. As a last resort, simply draw a

map of the estuary yourself.

(http:earth.google.com/index.html)

Mapping Tips

Info you need to get underway

4. A tip for avoiding damage to your map in a

muddy estuarine environment, is to have it

laminated (ideally as an A3 size). For each

exercise you can then take your map out into

the estuary and use permanent marker pens

(vivids) to record your information onto it. After

each exercise colour photocopy the map and

notes (this way you will have a permanent

record of your findings that you can file away).

If you then wipe the laminated map with

methylated spirits or nail polish remover, the

permanent pen will be removed and you can

use the laminated map again for another

mapping exercise.

5. Remember that a picture paints a thousand

words. Taking photographs of issues and the

current character of the estuary is hugely

valuable. For example you may wish to take

photos of algal blooms occurring in the estuary

each summer to observe changes over time.

This pictorial information is a powerful tool for

sparking discussion with other partners such

as Councils and research agencies.

6. Remember it’s up to you how many of the

investigation parts you do. You can also take

as long as you want!

NB: The aerial photos used in this chapter are

of a real New Zealand estuary, however all the

annotations are fictional examples.

With a pair of gumboots, a spade, a map and

a pen, anyone can get involved in estuary monitoring!
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Area covered by

algae Dec - Mar 2003,

2004, 2005

Small amount of algae

usually here in summer

Area covered

by algae

Jan - Mar

2004, 2005

Algae

gathered

here in

2005

Area covered

by algae

summer

2005

Mapped March 2005

Algae

Area covered

with rotting smelly algae

Area periodically or

moderately covered in

algae - but no smelly rotting

problems

Area sometimes has a

small amount of algae - no

rotting problems

periodically

�

�

�

If you don't know in which months algal blooms

occurred just record the year and season

Take photos of the blooms to keep with these

records

Always record the date the mapping took place

Algae Sample Map
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Algae differ from common terrestrial plants in

that they do not have true roots, stems or

leaves. However, like other plants they harvest

energy from sunlight and require warmth and

nutrients to thrive.

The important nutrients affecting algal blooms

are nitrogen and phosphorus. The most

common source of these nutrients is effluent.

Both human sewage (eg. through direct

discharges or leaching of septic tanks) and

runoff from agricultural land may be sources of

nitrogen and phosphorus to estuaries. When

nutrient concentrations are high enough,

blooms can increase steadily throughout the

summer.

Many of us will associate algal blooms with a

pungent rotting smell. When conditions

become limiting to the algae (i.e. generally

when it gets too cold or they have taken up all

the available nutrients), they will die and begin

to rot. Bacteria use up oxygen as they break

down this organic matter. Without adequate

oxygen, sediments become anoxic and

produce hydrogen sulphide gas which is the

Excessive algal growths (or blooms) are

common in estuaries when nutrients are high,

water levels are low and temperatures are

warm. So the mid-low tide zone is a likely

bloom area in summer if nutrient

concentrations are high.

1: Algae

source of the rotten egg-like smell. Also, like

other plants, algae produce oxygen during the

day and carbon dioxide at night. Excessive

blooms can therefore deplete the water

column of oxygen at night. In extreme

instances fish kills are possible as fish require

oxygen within the water to survive.

In New Zealand, an abundance of certain

types of algae (eg. sea lettuce,

and species) indicates nutrient

pollution.

Enteromorpha

Gracilaria

The amount of algae present and the nature of

blooms will indicate to us either early warning

signs (e.g. moderate algae presence and no

problems associated with rotting) or existing

nuisance effects (e.g. abundant algae present

in summer and pungent black mud found

beneath the rotting algae).

Two growth types of Enteromorpha Gracilaria Sea lettuce (Ulva)

NB: do not confuse seagrass

(Zostera) beds with algal

blooms. Seagrass is the only

flowering plant that will grow

in the sea and it plays a very

important role in the

estuarine ecosystem. You will

be mapping this in the

vegatative habitat - step 2

Indicators of nutrient enrichment
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Sediment Type Sample Map

Mapped November 2005

Sediment Step 1 - Sediment Type

�

�

�

�

�

Undertake mapping at low tide

Only map those areas you can reach at low tide

Mapping sediment type may seem like a big task.

Try breaking it up with different teams mapping

different areas of the estuary

Look for landmarks on the shore to compare to

points on your map to make a more accurate map

The map doesn't have to be perfect. It will provide

you with a picture of the current sediment types

which can be compared over time

Very soft mud/sand

Soft mud/sand

Firm mud/sand

Firm sand

Soft sand

Mobile sand

Others:

Gravelfield

Cockle shells
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Although the type of sediment found within an

estuary will vary naturally, it will be useful to

map the nature of your estuary’s sediment

over time to see whether it is changing. For

example many communities are concerned

about the effects of fine mud entering the

estuary from erosion within the surrounding

catchment.

Mapping sediment type:

Fill in a broad-scale map of the types of

sediment found around your estuary at low

tide (you won’t be able to map any areas still

underwater). Walk around the estuary and

note on your map what types of sediment

occur where. You could do this accurately

using a GPS unit to mark where one sediment

type stops and another starts and looking at

the positions on a topographical map. It will be

useful to go back over time, remap the various

sediment categories and compare

distributions. Use the sediment characteristic

and ‘sink-ability’ index (the amount an average

adult would sink) below to assist with the

sediment category identification.

2: Sediment Character

Step 1: Sediment type

Our estuaries are changing…

Sediment loading to New

Zealand’s estuaries and

coasts has increased with

human population growth

and the development of

coastal margins. Most

sediment is washed into

estuaries during floods. Therefore,

estuaries with steep catchments, heavy

sporadic rainfall, and land-use

development are at high risk of

inundation by fine sediment. Climate

projections for many parts of the planet,

including New Zealand, indicate that sea

level will rise, rainfall will be more intense

and the frequency of storms will increase.

This climate-change scenario points to

even muddier estuaries in the future.

NIWA Science website

‘Sink-ability’ indexCategory Description

Firm mud/sand:

Soft mud/sand:

Very soft mud/sand:

Firm sand:

Soft sand:

Mobile sand:

A mixture of mud and sand, the surface appears brown and may

have a black anoxic layer below.

A mixture of mud and sand, the surface appears brown, and may

have a black anoxic layer below.

A mixture of mud and sand, the surface appears brown and may

have a black anoxic layer below.

Firm sand may have a thin layer of silt over the top making

identification from a distance impossible. You will need to rub the

sediment between your fingers to see if it feels granular and sand-

like.

Contains more than 99% sand.

This is recognised easily as it has a granular beach-sand

appearance and often has a rippled wind-blown surface layer.

Mobile sand is continually being moved by strong tidal currents and

often forms bars and beaches.

An area of gravel or bare stones between 2mm and 20mm in

diameter.

An area of bare rock.

An area dominated by cockle shells.

An area dominated by one or more mussel species.

An area dominated by oyster species. These often cling together

forming reefs

You will sink 0-2cm

You will sink 2-5cm

You will sink more than 5cm

You will sink 1-2cm

You will sink more than 2cm

You will sink less than 1cm

These are hard surfaces

sinking is unlikely!

Others:

Gravelfield:

Rockland:

Cockleshells:

Mussel reef:

Oyster reef:

The Sink-ability Index

See 'Issue 2: Too Muddy' (pg 55) for further

methods for monitoring sediment build up.
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Anoxic Areas Sample Map

Mapped February 2005

�

�

�

Also record the depth at which the anoxic sediment

was located

Sample as many points as you want to - but be sure

to record the depth at the worst area

Use features on the shoreline to help position the

points on the map

Black smelly anoxic

sediment present

Sediment Step 2

Anoxic Areas

x

x

x
x

x

x

x

x

x
x

x4cm
deep

1cm
2cm 3cm

5cm deep
5cm

3cm
2cm

1cm

2cm
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Healthy sediment must have enough oxygen

to support the many estuarine fauna living on

and within it (invertebrates, fish and bacteria

use oxygen for metabolism). Oxygen within

sediment can be used up quickly when

organic matter loading is high, temperature is

elevated and the estuary is not well flushed.

When there is a lot of organic matter for

bacteria to eat, the aerobic (oxygen-using)

bacteria quickly use up the sediment’s oxygen.

Without oxygen, anaerobic (non-oxygen-using)

bacteria use sulphate to survive instead of

oxygen and produce sulphide. The result is

unhealthy, black, anoxic sediments. These

smell of hydrogen sulphide (‘rotting eggs’)

which can detract from the appeal of

estuaries. Not only does it smell bad, but

hydrogen sulphide causes many problems in

estuaries. It is toxic to a wide range of aquatic

organisms, it can inhibit normal

transformations of nitrogen, and it promotes

release of ammonium and phosphate which

can fuel further algal growth (hence organic

matter) perpetuating the problem.

Generally the surface layers of estuaries are

brown rather than black as oxygen reaches

the surface layers from air and water. The

depth to the black, sulphide-rich anoxic zone

(called the RPD depth), is an important

estimator of sediment health. It is especially

2: Sediment

Step 2: Anoxic Areas

useful in assessing habitat quality for sediment

dwelling fauna (e.g. cockles, mud snails,

crabs, worms, etc).

Record the areas within the estuary where

anoxic sediments are present in late summer

(when conditions will be worst). Generally

within the community you will know whether

there is an existing issue. In some estuaries

there may be no anoxic sediments and

mapping may not be necessary.

Go to those areas where you suspect black

smelly sediment exists. Firstly, find the

boundaries of the area where the anoxic layer

is near the surface (< 3cm depth) through

digging into the sediment every so often.

Remember that generally the anoxic mud is

below the surface and digging is necessary

(no more than a spade depth is required).

Record on the map where the shallow anoxic

mud stops (i.e. the boundaries of the area).

Secondly record on the map at various

locations within the anoxic area’s boundaries

how deep down in the sediment profile the

anoxic layer is. Do this in about 10 locations

within the anoxic area. See the map opposite

for an example of how to map this.

Mapping anoxic sediment presence:

Equipment required: A spade, a ruler, aerial

map, pen

With a pair of gumboots, a spade, a map and

a pen, anyone can get involved!

What is organic matter?

Organic matter in sediment consists of

carbon and nutrients. Bacteria use

organic matter as a food source.

Sediment organic matter is derived from

plant and animal waste and dead

matter (e.g. rotting sea lettuce) from

within the estuary, or derived from

natural and man-made sources in

catchments. Sewage and effluent from

dairy shed discharges, food-processing

plants, pulp and paper mills and fish-

farms are examples of organic-rich

wastes of human origin.

Brown

oxygen rich

layer

Black anoxic

(oxygen depleted)

layer

Sediment Health Indicator

Shallow RPD (distance to black layer) depths

(<1 cm) tend to be associated with

environmental stress, whereas deeper RPD

depths (>3 cm) usually indicate healthy

sediment fauna communities.

}
}
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Mapped February 2005

�

�

�

Draw the 50m zone onto the map first (from the

high tide marks) back onshore

Vegetation shown on your aerial photograph may

differ from reality depending on the age of the aerial

photo. It is therefore important to 'ground truth' your

results by looking at the current situation

Map the predominant vegetation type in each of the

different zones identified. If there is a nice area of

native bush in an area but it only extends 3m back

from the shore and the rest of the area is grassland

it will be recorded as grassland.

Vegetative Habitat Step 1

Estuary Margin

NF

Sh

Gl

Tu

EF

Gl

Ur

NF

Sh

Sh

Gl

Sh

Gl

Sh

Dl

Sh

Gl
Sh

Gl

NF Native Forest

EF Exotic forest

Tu Tussock

Sc Scrub

Gl Grassland

Du Duneland

RRS Reed/Rush/Sedge

CH Cushion/Herbfield

Ur Urban

Estuary Margin Sample Map
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Habitats are places where plants and animals

live, feed, find shelter, and reproduce. Human

activity can threaten estuarine habitat through

direct loss, fragmentation, encroachment,

disturbance, diminished water quality, altered

drainage patterns, and barriers.

A very important aspect of habitat is the

vegetation occurring both within and round the

estuary. From the margins of the estuary

through to the salt marsh (and mangroves in

the northern North Island) and down into the

seagrass beds, each type of vegetation

provides an array of important ecological

functions and a unique habitat.

3: Vegetative Habitat

Step 1: The estuary margin

3a. Vegetative Habitat Step One: The estuary

margin

The nature of the estuary margin, is a

significant predictor of over all estuarine

health. As well as providing important habitat,

marginal vegetation filters contaminants

derived from the surrounding catchment (e.g.

sediment and nutrients) before they reach the

estuary mudflats.

Frequently, estuary margins have been highly

modified. As humans we often modify areas of

natural habitat through reclamation,

vegetation clearance and construction. These

activities reduce the positive ecological

functions of the estuary margin.

For this part of the mapping, we will look at the

area extending back 50m from the spring high

tide mark. This will be easy to spot on your

aerial map as it is the area where normal

terrestrial vegetation begins (see the example

map). The following categories should be used

for mapping the types of vegetation present

(see the example map for how to record the

various vegetation categories).

DescriptionVegetation Class Code

Native Forest

Exotic Forest

Shrubland

Tussock

Grassland

Duneland

Reed/Rush/Sedge

Cushionfield/Herbfield

Urban

NF

EF

Sh

Tu

Gl

Du

RRS

CH

U

Forest dominated by native species where trees (rather than shrubs) form the

majority of canopy.

Forest dominated by exotic species (e.g. pine) where trees (rather than shrubs)

form the majority of canopy.

Shrubs (either native or exotic) form the majority of the canopy cover. Often this

will be a mix of exotics and natives e.g. gorse and regenerating manuka etc.

Tussock forms the predominant groundcover (i.e. forms more cover than grass

etc).

Grasses (including pasture) dominate.

Sand dunes vegetated by Marrum Grass, Pingao, or Spinefix predominantly.

Reeds, rushes or sedges (e.g. Carex spp) dominate. These will usually be

wetland areas.

Small non-woody plants (herbs) or cushion plants dominate.

Built environments (e.g. houses, roads, industry) dominate.

The natural character of this estuary margin has been

significantly modified by the placement of the road.

Photo, Gretchen Robertson

Categories for Mapping the Estuary Margin
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Mapped March 2005

� Northern New Zealand communities may wish to

map mangrove distributions as well

Vegetative Habitat Step 2

Seagrass, Saltmarsh, Spartina

Seagrass

Saltmarsh

Spartina

Historical Saltmarsh Area

Historical Seagrass Site

Saltmarsh, Seagrass & Spartina

Sample Map
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3b. Vegetative Habitat Step Two: Saltmarsh,

Seagrass & Spartina

Saltmarsh

Healthy salt marshes

have many important

roles: they are habitats

for fish, birds and other

wildlife, they protect

the coastline from the

erosive effects of

storms and extreme

tides and they improve

the water quality and nutrient status of coastal

waters by trapping sediment and nutrients.

Shoreline development and changes in local

hydrology and sedimentation are the biggest

threats to the saltmarsh habitat. Without proper

tidal flow or too much sedimentation, salt

marshes may become overgrown by invasive

plant species such as Spartina. These plants soon

dominate the system and make it less productive

for fish and other wildlife.

Seagrass ( ) meadows occur

throughout New Zealand and are an important

habitat in near-shore coastal environments.

Seagrass is the only flowering plant that can live

under saltwater and is known to play an

important role as settlement and nursery sites for

fish juveniles from a range of

coastal species (including

snapper, trevally, parore,

spotties and pipefish).

Seagrass meadows also

support a high density and

biodiversity of invertebrate

species.

The extent of seagrass meadows has drastically

diminished over the past 100 years as a

consequence of human impacts on estuaries and

the coast. These include increasing sedimentation,

changing light regimes, increased nutrients,

sewage, reclamation infilling, and dredging. For

Seagrass:

Zostera spp.

Saltmarshes are found in the upper-intertidal zone

of estuaries and are made up of communities of

salt-tolerant vegetation (including specially

adapted: grasses, reeds, sedges and shrubs).

New Zealand's seagrass meadows are

important, but threatened, coastal habitats.

3: Vegetative Habitat

Step 2: Saltmarsh, Seagrass

& Spartina

instance, the once extensive beds in Whangarei

Harbour (some 12-14 km , out of a total harbour

area of about 100 km ) have been completely lost,

as have large beds in the Manukau, Waitemata,

Tauranga, and Avon-Heathcote estuaries. Our

ability to manage seagrass habitats is hampered

by a lack of knowledge. Mapping the extent of the

seagrass and patterns over time will assist in

understanding this species (NIWA Science

website).

is a robust,

up-right, perennial

plant growing to 1m in

height. It grows a

massive root system

including anchor

roots, which also

descend down to 1m

deep with feeding

roots which form a dense mat near the surface.

readily reproduces by seed,

however rarely flowers in New

Zealand. Both species spread by vigorous

growing rhizomes. They prefer deep, soft fertile

mud with a sandy loam texture. The Department

of Conservation is the principle agency

responsible for spartina control (Environment

Waikato website).

Draw boundaries around the existing areas of

saltmarsh and seagrass on your map. Also

record the areas where saltmarsh and seagrass

used to be historically and identify the source of

this information (e.g. community knowledge,

written records, scientific knowledge etc). If you do

not know the historical distribution just note the

current distribution.

Also draw boundaries around current Spartina

distributions if you are interested in this invasive

species. You can choose to map other invasive

exotic species as well is you choose.

Northern New Zealand communities may also

wish to map mangrove boundaries and historical

distribution (if known).

2

2

Spartina and Invasive Exotics:

Mapping Saltmarsh, Seagrass and Spartina

Spartina

Spartina anglica

Spartina alterniflora

Spartina has been planted in many parts of the

world to aid in foreshore protection, reclamation

of land and stabilisation of marshes. Spartina

forms dense stands in inter-tidal zones. As a

result, there is a significant loss of habitat for

wading birds and fish spawning, recreational

fisheries and seafood resources.

Spartina

Seagrass

Saltmarsh

B
u
il
d
in

g
u
p

a
P
ic

t
u
r
e

An estuaries toolkit for New Zealand communities 36



Fresh & Saltwater Flows

Sample Map

Mapped March 2005

This river is fully

allocated above its

minimum flow

of 250 l/s

No water

extracted

No water

extracted

No water extracted

Water extracted

for drinking

40 l/s

No extraction

No extraction

No extraction

10 l/s extracted

from waterway

Mouth always

open naturally

Flow Steps 1 & 2

Fresh & Saltwater Flows

Natural flows

Stormwater flows

Industrial discharge

Area of reclamation

B
u
ild

in
g

u
p

a
P
ic

t
u
r
e

Turning the Tide37



The interaction between marine and

freshwater creates hydrodynamics (flows)

unique to estuaries. Both the natural variation

in freshwater inputs and the flood and ebb of

tidal flows are essential for maintaining

estuarine health.

Freshwater impacts:

Modifications to waterway flows can occur as

a result of many human activities. Dams and

weirs, water abstraction, and channel

modification all alter both flow volume and

natural flow variation. Land use and

management practices, such as the removal

of riparian strips, clearing of native forests and

expansion of urban areas can also change the

natural timing, magnitude and duration of

rainfall runoff and thus waterway flows.

Most estuarine plants and animals have

specific salinity requirements which may vary

depending on their life cycle stage. Many fish

species use freshwater and saltwater habitats

at various times.

Reductions in flooding frequency (e.g. due to

the installation of a major dam in the

catchment) can cause sediment to build up in

the estuary. Without flood flows the estuary

channel is not scoured out and the formation

of sandbars, and the constriction of channels

may result.

Record on your map (as shown on the aerial

map opposite) all:

Freshwater inflows

o Natural streams and rivers

o Stormwater drains

o Others (e.g. industrial wastewater

discharges)

Areas of historic reclamation (if known)

The amount of water allocated/extracted

from all natural waterways flowing into the

estuary. This information will provide an

indication of the deviation from natural

flows. This information will be available

from your Regional Council for many

waterways. Follow the example on the

following aerial map

Also note the presence of any dams

further up in the catchment. If your map

does not cover the whole catchment just

write this information down at the

waterway’s entry point to the estuary.

Mapping Freshwater Flows:

�

�

�

�

4: Flows

Step 1: Freshwater flows

Water abstraction alters natural flows within the Kakanui

Estuary, North Otago. Sandbars may be a result of

reduced flood flows.
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Fresh & Saltwater Flows

Sample Map

Mapped March 2005

This river is fully

allocated above its

minimum flow

of 250 l/s

No water

extracted

No water

extracted

No water extracted

Water extracted

for drinking

40 l/s

No extraction

No extraction

No extraction

10 l/s extracted

from waterway

Mouth always

open naturally

Flow Steps 1 & 2

Fresh & Saltwater Flows

Natural flows

Stormwater flows

Industrial discharge

Area of reclamation
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Saltwater impacts:

How well flushed by the sea an estuary is, will

affect how well oxygenated its water and

sediments are. The sediment section (pages

27-32) provides more detail on the importance

of oxygenated sediments. The degree of

flushing also determines whether pollutants

can accumulate or whether they wash to sea.

Within New Zealand, estuary mouths are

sometimes opened by diggers or dredging to

increase flushing and improve navigation.

Modifications to the entrance of an estuary

may also affect the salinity gradient. The

installation of cement or rubble block walls to

permanently open and widen estuary mouths

for navigation purposes, can result in

increased tidal penetration, and greater tidal

range. This may impact on the distribution and

presence or estuarine plants and animals.

4: Flows

Step 2: Saltwater flows

Mapping: Saltwater Flows

Mouth Categories

Choose the correct description from below and

record it at the mouth of the estuary on your

map:

1. Mouth periodically opens and closes

naturally

2. Mouth always open naturally

3. Mouth only open due to human intervention

(if this option applies draw on the map

where the human intervention occurs and

what it is).

With a pair of gumboots, a spade, a map and

a pen, anyone can get involved!

Case Study in Flow:

Florida and the Everglades

Around Florida, regulation to control lake and

ground-water levels for flood-prevention

resulted in more short-duration, high-volume

flow pulses. These caused rapid, drastic

decreases in salinity which stressed estuarine

organisms. In addition, water flows were

diverted from one receiving basin to another.

This changed the long-term salinity regimes in

both systems. The combined effects of

reduced freshwater inflow to Florida Bay and

natural water evaporation in this semi-

confined bay, resulted in salinities up to

double those found in the open ocean.

Florida Bay underwent changes that are

unprecedented within its recorded history.

Seagrass died in large areas and microscopic

algae bloomed with increasing frequency and

intensity, thus turning the once clear waters a

turbid green. Populations of water birds,

forage fish, and juvenile game fish significantly

reduced, catches of pink shrimp declined, and

many sponges died, causing a potential threat

to the catch of spiny lobsters. The effects of

drainage activities were also observed in the

encroachment of mangrove forests, the

replacement of freshwater marshes by

saltwater marshes, and the decline of coastal

mangrove forests in areas deprived of natural

overland flow.

This article is taken from the US Geological Survey,

South Florida Information Access Website.

It illustrates the huge impacts changes in flow have

had on the South Florida estuaries (the article was

written in the mid 1990’s.

http://sofia.usgs.gov/publications/

circular/1134/wes/ebcr.html

A natural bar constricts the entrance to this estuary

Photo, Gretchen Robertson
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Mapped February 2005

Stormwater

Stormwater

Town sewage

discharge

Poultry farm

discharge

Toxicity Issues

Potential toxicity source

Toxicity Issues Sample Map

B
u
ild

in
g

u
p

a
P
ic

t
u
r
e

Turning the Tide41



Toxic substances (toxicants) are derived from a

range of agricultural, industrial and domestic

sources and can include a wide range of

chemicals, both natural and unnatural. Within

New Zealand most of our estuaries do not

have toxicity issues. However some estuaries

(especially urban estuaries), are affected. The

table below provides a brief description of

some common potential toxicants.

Many toxicants reach estuaries bound to fine-

grained sediment. Concentrations are

therefore controlled to a certain extent by the

processes affecting sediment transport and

deposition. Where water movement is slow

sediment deposition increases (eg around

saltmarshes, mangroves and seagrass beds).

Physical disturbance of these habitats (e.g.

dredging, reclamation, erosion and re-

suspension) can remobilise toxicants from the

sediments into the water column.

In the immediate areas of high concentration,

toxic contaminants in water or sediment can

kill marine life (e.g. fish and invertebrates).

Other effects of toxicants in organisms include

5: Toxicity Issues

With a pair of gumboots, a spade, a map and

a pen, anyone can get involved!

alterations of growth, reproductive success,

competitive abilities and deformities. Elevated

toxicant concentrations in organisms (e.g. fish

and shellfish) may also pose health risks to

consumers of those organisms (including

humans). For this reason, toxicant

concentrations in food are regulated.

Sampling the concentration of toxicants in

estuaries accurately can be an expensive and

involved exercise. Specialised laboratory

equipment is required and the cost of

processing a single sample for a set of

common toxicants is over $1000. Most

estuaries in New Zealand have low levels of

toxins and do not warrant the

expense.

In order to decide if an estuary is likely to have

elevated levels of toxicants, it is normal

practice to firstly undertake an assessment of

potential sources. This is where you can help.

By providing a first-cut at the potential sources,

you can identify areas where scientific

sampling could be utilised.

If you live in a catchment with heavy pesticide

use (e.g. a horticultural area), an urban area,

or you have large industries discharging waste

in the area, it would be useful to highlight

where toxic substances may be generated

and where they enter the estuary. See the

examples on the map opposite.

Mapping Toxicity Issues:

however,

Historical sewerage pipe, Avon Heathcote Estuary,

Christchurch

Source Common Toxicants

Herbicide, fungicide and insecticide residues may reach streams

and groundwater prior to the estuary itself.

Wood pulp, paper wastes, and wood preservatives can be high in

toxicants and can contaminate waterways

Hydrocarbons and metals from street runoff, garden fertilisers,

paints and other household chemicals are carried from stormwater

drains to streams and the estuary itself.

Can deliver many toxicants such as metals, solvents, pesticides and

detergents to the estuary..

Discharges can deliver many toxicants such as metals, solvents, and

detergents to the estuary.

Many toxicants including metals may leach from the landfill to

waterways or the estuary itself.

Agricultural

catchments

Wood processing

activities

Urban catchments

Sewage Outfalls

Industrial Waste

Landfills
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Mapped February 2005

Potential pathogens from

agricultural runoff and

large duck numbers in

lower river

Potential pathogens

from agricultural

runoff

Stormwater

Stormwater

Leaky

septic tank

High pathogens

from town

sewage discharge

High pathogens

from poultry farm

discharge

No extraction

No extraction

Pathogens

Potential pathogen site

Pathogens Sample Map
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6: Pathogens

Some pathogens occur naturally in marine

waters (e.g. through defecating birds). Others

are carried into waterways from human or

animal hosts (e.g. via sewage discharges,

agricultural and stormwater runoff, sewage

from ships, industrial processes, wildlife, septic

tanks near the shore and urban development).

Rivers discharging into coastal areas may

carry abundant micro-organisms from these

diverse sources. Once in the estuary some

viruses can live in the sediment for extended

periods.

Unsafe densities of pathogens in coastal

waters can lead to restrictions on swimming

and shellfish harvesting, and if ignored or

unnoticed, to health problems in humans and

other organisms. Swimming or recreating in

pathogen-contaminated waters most

frequently leads to gastroenteritis.

Mapping Potential Pathogen Sources:

Like toxicants,

analyse pathogens.

The samples must also reach the laboratory

quickly in sterile containers for an accurate

result. Monitoring pathogens is beyond the

general scope of community monitoring.

However, like toxicants you can provide very

valuable information on

catchment

further pathogen

studies. B check with your

Regional Council or Public Health office as to

how much pathogen sampling already occurs

in your estuary and its contributing waterways.

specialised laboratory

equipment is required to

potential pathogen

sources within your . This

information may contribute to

efore starting

Common pathogen sources you may want

to include on your map:

�

�

�

�

�

�

�

Septic tanks near waterways or the

estuary itself

Sewage discharges to waterways or the

estuary itself

Stormwater discharges (which may

include sewage pipes wrongly

connected to the stormwater system,

dog poo washed from streets, etc)

Boats discharging wastewater in the

estuary area

Runoff from agricultural land or stock

with direct access to the estuary

Discharges from dairy sheds to

waterways or the estuary itself

Industrial discharges (e.g. meat works).

Pathogens are microscopic organisms that

can cause illness. They include bacteria,

viruses, protozoa and fungi. We do not live in a

sterile world and they are a natural part of our

environment. Problems occur when natural

balances are thrown out of order and large

quantities of these organisms make their way

into the environment increasing our risk of

infection. Pathogens may then present a

hazard in estuaries when humans recreate in

infected waters/beach sands or eat

contaminated seafood.
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Food Gathering Sample Map

Mapped May 2005

Cockle numbers

have reduced

since the 1980's

Step 1: Food Gathering Sites

Cockle beds

Whitebaiting area

Floundering area

� Add as many other food categories

as you wish
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Flounder numbers

have drastically reduced

over the last 20 years
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7: Food Gathering

Estuaries were favoured food-gathering spots

and sites for settlement for the early

Polynesian settlers. Whetiko is the general

term for shellfish found in estuary mudflats.

Indeed shellfish provided a major proportion

of dietary protein to coastal Mãori settlements.

The mana of many coastal iwi still lies with

their ability to provide estuary-sourced

mahinga kai to the marae table. The mana of

the people of the Otakou Marae, Otago

Peninsula, lies with its ability to provide cockles

to the marae.

Even today New Zealanders are

predominantly coastal people. None of us live

more than a few hours drive from the shore.

As a result we still see the ability to seek food

from the coast as our intrinsic right as a Kiwi.

Estuaries remain significant areas for fishing

and shellfish harvesting. Pipi, cockles,

flounder, eel, sea-run trout, whitebait and

mullet are among those species commonly

harvested from estuaries. The health of our

estuarine fish and shellfish reflect the health of

our estuaries and the harvesting pressure we

put upon them. If we are to protect these

valuable resources we need to build up our

knowledge of what is going on in the estuary.

7a: Food Gathering Step One: Mapping Food

Gathering Sites

Pipi

Taieri Mouth, Otago

Photo, Gretchen Robertson

The following is a list of ideas for inclusion

on your map:

Whitebait harvesting locations and

perhaps note catch rates (both in the past

and in the last few years)

�

�

�

�

�

Shellfish beds (e.g. pipis and cockles)

Flounder harvesting locations and

perhaps some notes on abundance

Any other fin fish harvesting sites and

any relevant catch information

Any exotic invasive species such as

Pacific Oyster

Any other species you want to map

remember this mapping exercise is

about building up an over all picture of

your local estuary – all information is

useful!

Cockle shells are abundant in this midden site

adjoining the Paptowai Estuary, Otago

Photo, Monica Peters
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7: Food Gathering

Extra Step: Cockle Abundance

Cockles are one of the most numerous, and in

many ways the most important, large

invertebrate found in estuaries. As well as

being a food source for human harvesters,

they are also the food source of many bird

species, estuarine snails, and fish. South

Island Pied Oystercatchers eat about 76,000

cockles each per year.

Although there are many types of cockle found

throughout the world, New Zealand’s species

( ) is only found here.

Cockles may live up to 20 years, have two

separate sexes, become sexually mature at

two years and can be aged by counting the

number of darker growth rings on their shells.

The size of a cockle is not a good indication of

age, as poor conditions lead to smaller size.

Cockles cannot thrive in salinities lower than

0.4% (seawater has a salinity of 3.5%), cannot

feed if the salinity drops below 1.8%, can only

live in sediment with between 10-85% fine silt,

and must be covered with water for at least

one and a half hours every tidal cycle.

Austrovenus stutchburyi

A relatively small estuary in Wellington

(Pauatahanui Estuary) was estimated to

have over 550million cockles (=5000

tonnes) in 1976. This is equivalent to the

weight of 7000 beef cattle. This is a great

illustration of how productive estuaries

are. The same area of land would not

support 7000 cows if it were drained and

converted to pasture!

Many communities are concerned about

diminished cockle populations and the effects

this is having on harvests. If your community

wants to monitor the cockle abundance over

time, or get a picture of the current situation,

the following methodology will help.

See appendix 2 for a detailed methodology for

estimating cockle abundance. Monitoring

cockles with 100% scientific accuracy is very

difficult, because cockles have a patchy

distribution. However, using your community

knowledge of where the cockle beds are

located, you can monitor whether cockle

populations are high, moderate or low density

and whether this is changing over time.

Photocopy and fill in the form provided in

appendix 2 rather than mapping cockle

abundance.

Cockle Abundance:

D i d y o u k n o w ?

Fishery Regulations state that each

person can take only 150 cockles per

day. 150 cockles are about the

number that would fit into a plastic

bread bag. It is wise to take less if you

don’t need 150.
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Estuary Warrant

of Fitness Check

After mapping the nature of your estuary, run it

through this simple warrant of fitness. It will

highlight both chronic issues and early

warning signs. If you have not completed all of

the previous mapping parts, you may not be

able to answer all the questions. Just leave

those you are unable to answer blank for now.

The results of your warrant of fitness will be

discussed in pages 55-57 where you will learn

about possible next steps should a problem

be suspected.

Description

Degree of

Nutrient

Enrichment

Tick the

description that

best describes

your situation

Issue 1. Too Many Nutrients?

What does

this mean?

Issue 2. Too Muddy?

High

Moderate

Low

Problem present

Early warning signs present

No issue

(let’s keep it that way!)

Black smelly sediments,

sometimes large areas

of dense rotting algae

No nuisance effects but

algae sometimes present

No algae visible or very

sparsely scattered

Description

Degree of

Sediment

Issue

Tick the

description that

best describes

your situation

What does

this mean?

High

High/

Moderate

Low/

Moderate

Low

Sedimentation problem present

Early warning signs present

No issue

(let’s keep it that way!)

Area of estuary covered by soft mud/sand and

very soft mud/sand is moderate and expanding

Area of estuary covered by soft mud/sand and

very soft mud/sand is small and expanding

Area of estuary covered by soft mud/sand and

very soft mud/sand is small and not expanding

Area of estuary covered by soft mud/sand and

very soft mud/sand is large and expanding

Moderate sedimentation problem

exists and is getting worse

Issue 1: Too Many Nutrients?

Issue 2: Too Muddy?

Photocopy these pages so that you can compare results into the future.
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3a. Margin Vegetation

3b(1) . Saltmarsh Habitat

Issue 3: Losing Vegetative Habitat?

Description

Degree of

Sediment

Issue

Tick the

description that

best describes

your situation What does this mean?

High

High/

Moderate

Low/

Moderate

Low

Very little modification of marginal

vegetation with no urban, exotic forest

or grassland categories predominating

mapped areas.

Landuse changes caused by

humans have modified the function

of the marginal strip to a high degree

Landuse changes caused by humans

have modified the function of the marginal

strip to a moderately high degree

Modification has occurred but

enough natural area remains to

retain good habitat function

Marginal strip will perform

natural habitat functions to a

very high degree.

Marginal vegetation is highly modified

and includes over 70% grassland,

urban, or exotic forest categories

Marginal vegetation is modified and

includes 30-70% grassland, urban, or

exotic forest categories

Marginal vegetation is modified with

less than 30% grassland, urban or

exotic forest categories

Description

Degree of

Saltmarsh

Lost

Tick the

description that

best describes

your situation What does this mean?

High

High/

Moderate

Low/

Moderate

Low
Greater than 90% of the natural

saltmarsh cover remains

Existing saltmarsh habitat problem

More saltmarsh habitat is required

for high habitat value

Modification has occurred but

enough saltmarsh remains to retain

good habitat function

Saltmarsh habitat in excellent

condition

No natural saltmarsh remains or less

than 10% of the original cover

Between 10-30% of the natural

saltmarsh cover remains

30-90% of the natural saltmarsh

cover remains
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Issue 3: Losing Vegetative Habitat?

3b(2). Seagrass Habitat

Description

Degree of

Saltmarsh

Lost

Tick the

description that

best describes

your situation What does this mean?

High

High/

Moderate

Low/

Moderate

Low
% of estuary covered by seagrass is

increasing or staying the same

Problem occuring

Problem alert

Early warning

No problem

Seagrass was once in estuary but has

disappeared

% of estuary covered by seagrass is

significantly diminished

% of estuary covered by seagrass

has decreased a little

3b(3). Spartina (anexotic invasivespecies)

Description

Degree of

Invasive

Species

Problem

Tick the

description that

best describes

your situation What does this mean?

High

High/

Moderate

Low/

Moderate

LowNo spartina

Problem occuring

Problem alert

Early warning

No problem

Extensive and expanding areas of

spartina

Moderate and expanding areas of

spartina

Low to moderate areas of spartina

Note:

replicate this table

and fill it in for any

other exotic invasive

species you are

interested in...
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Issue 4: Flows Likely to Cause Problems?

4a. Flushing from the sea

Description

Degree of

Saltwater

flushing

Tick the

description that

best describes

your situation What does this mean?

Low at

times

Low/

Moderate

at times

Low/

Moderate

HighMouth always open

Possible existing problem, may affect

salinity and flushing of estuary

Possible moderate existing problem,

may affect salinity and flushing of

estuary

Probability of problem low

No problem if mouth remains open naturally. If

mouth ‘engineered’ open there may be more

saltwater entering estuary than would occur

naturally, this may affect salinity gradients

Mouth periodically closes

Mouth doesn’t close but sediment

builds up and severely restricts flow

Mouth does not close but sediment

builds up and effects flows minimally

4b. Natural flows altered by reclamation?

Description

Degree of

Reclamation

Tick the

description that

best describes

your situation What does this mean?

High

High/

Moderate

Low/

Moderate

Low
No reclamation has occurred around

the estuary margin

Naturalness of the estuary margin

and flows highly modified

Naturalness of the estuary margin

and flows moderately modified

Estuary margin flows close to

natural

Estuary margin flows highly natural

High reclamation has occurred

(>30% of the estuary margin)

Moderate reclamation has occurred

(10-30% of the estuary margin)

Minor reclamation has occurred

(<10% of the estuary margin)

An estuaries toolkit for New Zealand communities 50
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Issue 4: Flows Likely to Cause Problems?

4c. Flow Allocation from Freshwater Tributaries

Description

Degree of

Natural

Freshwater

Flows

Tick the

description that

best describes

your situation What does this mean?

High

High/

Moderate

Low/

Moderate

LowNo water is taken from the tributary

Naturalness of freshwater flows

highly modified

Naturalness of freshwater flows

moderately modified

Naturalness of freshwater flows

modified a little

Freshwater flows highly natural

Water is taken from the tributary in high

volumes or waterway is already ‘fully allocated’

according to Regional Council’s rules

Water is taken from the tributary in

moderate volumes

Water is taken from the tributary in

low volumes

You may require assistance from your Regional Council to answer the flow questions. They

administer all water take consents and hold information about waterway flows. You may wish to

replicate this table and fill it in for all major freshwater tributaries (if there is more than one).

Issue 5: High in Toxicants?

Below is a list of a number of common sources of

toxic chemicals. Tick as many as apply to your

situation.

Industrial discharges to the estuary or

contributing waterways

Landfills on the margin of the estuary or

contributing waterways

Sewage discharges to the estuary or

contributing waterways

Upstream catchment development for

viticulture, horticulture, or cropping

Urban stormwater discharges to the estuary or

contributing waterways

Other sources (list) _____________________

The presence of any of these factors may indicate

potential for toxic substances to enter the estuary.

�

�

�

�

�

�

Below is a list of a number of common sources of

pathogens likely to cause human illness. Tick as

many as apply to your situation.

Dairy shed discharges to the estuary or

contributing waterways

Sewage discharges to the estuary or

contributing waterways

Septic tanks near the estuary or contributing

waterways

Freezing works discharges to the estuary or

contributing waterways

Urban stromwater discharges to the estuary or

contributing waterways

Significant areas of intensive agriculture in the

catchment or close to the estuary (deer, sheep,

cattle, dairy)

Large populations of waterfowl in the estuary

area

Other sources (list) _____________________

The presence of any of these factors may indicate

potential for pathogens to enter the estuary.

�

�

�

�

�

�

�

�

Issue 6: Pathogens Too High?
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This table can be

replicated for as many

harvestable species as

you wish to cover (e.g.

cockles, pipi, whitebait,

flounder, etc)...

Issue 7. Food Resources Decreasing?

Description for each species

Degree of

Food

Resource

Problem

Tick the

description that

best describes

your situation What does this mean?

High

High/

Moderate

Low/

Moderate

LowPopulation dense and improving

Significant problem

Warning indication

Population in reasonable health

Population in excellent health

Declining low to non-existent

population

Population moderate and declining

Population moderate and not

declining

Issue 7: Food Resources Decreasing?

Estuary Warrant

of Fitness Check
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Taking it to the next level

After holding a community meeting, filling in

the matrix, completing these indicator maps

and doing a warrant of fitness check, you

will have built up an excellent picture of your

local estuary. You will have come to know

your estuary better than anyone else!

At this point you will have generated lots of

questions about the estuary and what can

be done to protect and improve it’s health.

This kit is designed to be an easy to use,

cost free process for community groups to

get to know their local estuary. Once you

have this solid grounding the kit also aims to

give you the tools to engage in effective two-

way relationships with those that can help

you take the findings to the next level.

If existing or potential future problems were

found through your warrant of fitness check,

the possible next steps are presented.

To employ these next steps you will often

require the assistance of external parties

including technical institutes (e.g.

Universities, Regional Councils, Department

of Conservation, Public Health, NIWA,

Karitane community members monitor estuarine

invertebrates and sediment cores

Photo, Monica Peters

Kaikorai Estuary Mouth

Photo, Mark Jackson

Cawthron, Landcare Research, etc),

regulatory organisations (e.g. Public Health,

District Councils and Regional Councils) and

good facilitators of community action (e.g.

the NZ Landcare Trust). The following tables

will arm you with a bit more knowledge so

you will know what’s possible. The ‘Linkages

and Networks’ Chapter of this resource will

also assist in identifying appropriate places

to go for help.

B
u
il
d
in

g
u
p

a
P
ic

t
u
r
e

An estuaries toolkit for New Zealand communities 54



Issue 1: Too Many Nutrients

What’s Possible?

Possible Future Monitoring

�

�

�

�

�

Restore and/or protect vegetative buffers around estuary

Fence livestock from contributing waterways and the estuary itself

Plant riparian buffers around contributing waterways

Upgrade sewage treatment facilities

Upgrade the treatment of industrial discharges

�

�

�

�

Monitor nutrient levels from all inflows (especially during flood events)

Monitor nutrient concentrations in sediments

Monitor the RPD layer (how deep the black anoxic layer is) in sediment cores

Monitor the invertebrate communities present in the sediment

Possible Action

Issue 2: Too Muddy

Possible Future Monitoring

�

�

�

�

�

Restore and/or protect vegetative buffers around estuary

Implement sediment minimisation guidelines for property development, forestry and road construction

Create riparian buffers around contributing waterways

Restore vegetative buffers around the estuary

Fence livestock from the banks of waterways and the estuary

�

�

�

Monitor suspended sediment loads from all inflows during flood events

Monitor sediment build-up in the estuary (this is done by measuring sediment build up on a fixed stake or

by locating a buried metal plate with a magnet and measuring sediment build up over time)

NIWA have developed a process for communities to monitor sediment and habitat change in estuaries

(particularly in relation to mangroves) http://www.niwascience.co.nz/ncwr/tools/mangrove

Possible Action

Issue 3: Losing Vegetative Habitat

Possible Future Monitoring

�

�

�

�

Restoration of estuary margin vegetation

NIWA is currently trialing seagrass restoration in New Zealand estuaries

Programmes to control exotic invasive species

Protecting areas of existing natural margin vegetation through covenants or other means

�

�

Aerial surveys of vegetative cover

Mapping vegetative cover over time using GPS equipment

Possible Action
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Issue 4: Flows Likely to Cause Problems

Possible Future Monitoring

�

�

�

Promote efficient water use

Open the estuary mouth as needed to improve flushing

Promote on-site stormwater solutions

�

�

�

�

�

�

�

Monitor flow volumes of contributing waterways

Monitor flow volumes of other inflows (stormwater and other discharge inflows)

Do dye testing of flows from contributing waterways within the estuary

Do dye testing for flows from stormwater or other discharge inflows

Track mouth variability over time with aerial photos

Accurately map reclamation

Monitor salinity variation over time

What’s Possible?

Possible Action

Issue 5: High in Toxicants

Possible Future Monitoring

�

�

�

�

�

Promote onsite stormwater solutions and other methods to improve quality

Education programs to reduce pollutants being tipped to stormwater

Encourage riparian buffers on contributing waterways

Restore and/or protect estuary marginal vegetation

Where problems exisit, involve Public Health who may erect signs warning the public not to harvest

shellfish etc

�

�

�

�

Monitor toxicants entering the estuary in waterways

Monitor toxicants entering the estuary through stormwater and other discharge inflows

Monitor estuarine sediment for toxicants

Monitor estuarine fauna for toxicants (e.g. cockle flesh analysis)

Possible Action
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Issue 6: Pathogens Too High

What’s Possible?

Possible Future Monitoring

�

�

�

�

�

�

�

�

Promote onsite stormwater solutions and other methods to improve quality

Education programs to keep streets and hence stormwater free of dog poo

Fence livestock from contributing waterways and the estuary itself

Encourage riparian buffers on contributing waterways

Restore and/or protect estuary marginal vegetation

Upgrade catchment sewage schemes

Upgrade discharged industrial waste treatment

Where problems exist, involve Public Health who may erect signs warning the public not swim in the

estuary or collect shellfish

�

�

�

�

�

Monitor the existing indicator bacteria levels (Enterococci) in the estuary during various tidal conditions

(especially following heavy rain)

Monitor indicator bacteria entering the estuary in waterways

Monitor indicator bacteria entering the estuary through stormwater (during a rainfall event) and other

discharge inflows

Conduct a ‘sanitary survey’ to determine all possible sources of contamination within the catchment

Monitor estuarine fauna for pathogens (e.g. cockle flesh analysis)

Possible Action

Issue 7: Food Resources Decreasing

Possible Future Monitoring

�

�

The health of the estuarine fauna will relate to all of the previous issues and more. Therefore all possible

previous actions are relevant.

Reduce human harvesting pressure through education or regulation

�

�

�

�

Monitor fish catch rates from the estuary

Monitor whitebait catch rates from the estuary

Monitor shellfish distribution and density

Monitor harvesting pressure from humans

Possible Action

As you can see there are many further steps that could

be taken should you find a problem or early warning

signals within your estuary.

To make a difference it is important to share the

knowledge you have gathered. You might like to call

another community meeting and get everyone together

to discuss your findings. It is important that the local

community is kept up to date if they are to feel engaged.

Your monitoring group may also like to distribute a

newsletter. It is equally important to share your results

with those that can assist your community moving

forward. These include previously mentioned research,

regulatory, and facilitation agencies.

It’s up to you how you use the knowledge you have

gained. If you chose to use it to improve the health of the

estuary it’s true that many hands make light work. It’s

important to share your knowledge and involve as many

individuals and groups as possible. Wide ownership of

issues is the key to solutions!
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Idea: Make your Own Resource Kit

How about developing an

educational resource designed

specifically for your own estuary.

Gather interesting activities from

other estuary programmes and combine

them in a folder with locally specific

information. For example, you might have

some interesting historical information or

stories about commercial harvesting

within the estuary you could contribute.

You could then make the resource

available to schools and other interested

groups.

It may be useful to nominate an education

coordinator or a group of interested

people from the community that could be

responsible for updating and

administering the educational resources.

They might even lead fieldtrips.

Alternatively you may be fortunate to have

a local agency available to lead fieldtrips

and provide locally specific educational

material.

Educational Resources on the

importance of estuaries and the

impacts humans can have on them.

Estuaries are highly productive, diverse and

important ecosystems. As most of New

Zealand’s cities are built around them, they

are also a big part of our lives. Making

opportunities available for the wider

community to understand and appreciate their

surroundings will bring positive outcomes for

both the community and their estuary.

This chapter provides a tool kit of resources for

those wishing to educate others about estuary

ecosystems. This chapter deliberately does not

provide a series of defined activities. This is

because the educational aims, estuary

characteristics and desired audience differ

greatly from estuary to estuary. One size does

not fit all when it comes to estuaries or

education. There is also a lot of brilliant and

diverse material already available in New

Zealand. We therefore provide an extensive list

of existing resources for you to pick and

choose from. Whether you would like to lead a

fieldtrip or make a display, there will be

inspiration available within the following

resources.

Chapter 4:

Sharing the Knowledge

Environmental education is about getting to know your

surroundings and having fun in the process!

Photo: Cawthron Institute
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Tip - Website Links

If you cannot find the page on the web

at the address given - try returning to

the home page and following the

menu to the information.

Highly Recommended

The Estuaries Kit

A secondary school resource produced by

the Auckland Regional Council for studies

in Science, Biology and Geography.

Introduces key principles of estuarine

ecology and some of the effects of human

impact and urban development. Designed

by teachers, for teachers throughout New

Zealand. A user-friendly, comprehensive

resource perfect for classroom use.

Contact the Auckland Regional Council for

more information (09 366 2000,

).

A Canterbury

regional section has

been produced by

Environment

Canterbury. They will

distribute the kit free

to all schools in their Region

.

info@arc.govt.nz

ecinfo@ecan.govt.nz

Educational Resources

Designed for Schools

An introduction to New Zealand estuaries.

A resource designed by NIWA. Includes

information on the formation of estuaries,

foodwebs, values, types etc.

www.niwascience.co.nz/edu/students/estuari

es/

__________________________________

NIWA’s educational activities and classroom

resources.

Activities prepared by Royal Society Teaching

Fellows including estuary and coastal

resources.

The Squawk.

An environmental education newsletter for

teachers in the Southland Region. It includes

many great ideas for running a coastal

education programme (applicable throughout

New Zealand). It also has more specific

information on programmes available in

Southland.

www.niwascience.co.nz/edu/resources

www.brucecgull.com/Documents/Squawk/Sq

uawk%20Seaweek06.pdf

___________________________________

___________________________________

Te Ara: The Encyclopedia of New Zealand

The New Zealand Encyclopedia with a

great section on estuaries. Includes

material on plants and animals, estuary

ecosystems, and human relationships

with the estuary. Also has a section ‘get

the short story’ which is a condensed

version suitable for younger kids.

www.teara.govt.nz/EarthSeaAndSky/Mari

neEnvironments/Estuaries/en

Highly Recommended

An Introduction to Estuaries Northland Regional Council’s information pack

on estuaries.

www.nrc.govt.nz/environmental.education/sc

hool.information.packs/estuaries.shtml

___________________________________

General Estuary Resources for the

Classroom
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Educational Resources

Designed for Schools

General Estuary Resources for the

Classroom

Stormwater.

Coastal Creatures

Te Haupapa: Te Kohi Mataitai, He Tikanga.

Environment Canterbury Resources.

A comprehensive educational resource on

stormwater produced by the Auckland

Regional Council.

A CD ROM introducing a wide range of NZ

coastal creatures. Includes many images and

interesting facts. Very user friendly, designed

for senior primary – junior high school

students. A few copies are still available at

$35GST excl.

A 22 minute video designed for senior primary

to secondary pupils. An elder takes a group of

children to gather shellfish and makes them

aware of Maori customs relating to the

seashore. Available from the University of

Canterbury Library. Also try other local libraries

e.g. Teachers’ College Libraries.

A list of environmental education resources

available from Environment Canterbury. This

includes a coastal management unit for Year

13 geography, a stormwater pollution resource

for Year 10 social studies, a marine information

kit and the Canterbury regional version of ‘the

Estuaries Kit’ (produced by Auckland Regional

Council).

www.arc.govt.nz/arc/library/

i64642_2.pdf

www.ur.co.nz

http://library.canterbury.ac.nz/maori/video.sht

ml

www.environment.org.nz/resources/crc/index

.html

___________________________________

___________________________________

___________________________________

___________________________________

Mangroves.

Sink to Sea.

Coasts and Us.

An information pack of all you need to know

about mangroves. Produced by the Northland

Regional Council.

A resource designed for secondary students

on stream, estuary and beach water pollution

in New Zealand and what is being done to

clean it up. Includes 40 pages of notes with

maps, lesson plans, and activity sheets. $96.75

(including ‘Mining and the Environment’

resource).

A resource for senior primary students

focusing on the relationship between people

and the coast. This is a classroom unit which is

backed by an Environment Waikato fieldtrip

(within the Waikato Region).

The Department of Conservation’s Shorebird

Migration Kit.

This 131-page education kit is a resource for

teachers based on the Miranda Shorebird

Centre and surrounding coastal wetlands,

southeast of Auckland. It's designed for bulk

photocopying use within a school teaching

programme. You can download the kit as a

PDF below. Hard copies can be ordered from

the Auckland Conservancy,

ph +64 9 307 9279, or email

.

www.nrc.govt.nz/environmental.education/sc

hool.information.packs/mangroves.shtml

www.doc.govt.nz/Community/001~For-

Schools/003~Field-

Trips/002~Auckland/002~Shorebird-

Education-Kit/index.asp

www.teamvideo.net/prices.htm

www.ew.govt.nz/forschools/teachers/classroo

munits/coasts.htm

___________________________________

___________________________________

___________________________________

___________________________________

aucklandeducation@doc.govt.nz.
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Educational Resources

Designed for Schools

General Estuary Resources for the

Classroom

Marine Information Kit.

Te Whanganui A Tara – Wellington Harbour.

The Coast – Te Takutai Moana.

Saving the Sand Dunes

A folder of information collated by Environment

Canterbury on estuaries, introduced species,

whitebait, Maori names and conservation for

primary-secondary students.

A review of scientific and technical studies in

the Wellington Harbour to 1997. Includes

ecology, geology, environmental health and

hydrology.

East Harbour Environmental Association

PO Box 41029, Eastbourne, Wellington

A resource developed by the Taranaki

Regional Council for senior primary pupils

focussing on the coast with emphasis on the

special nature of the Taranaki coastal

environment.

An video designed by Environment Canterbury

for senior primary-secondary students.

Discusses threats to dunes, dune plants and

means of stabilisation (10.30mins, 1987).

www.environment.org.nz/resources/crc/index

.html

www.trc.govt.nz/EDUCATN/RTEACH/Mainedr.

htm

www.environment.org.nz/resources/crc/index

.html

___________________________________

___________________________________

___________________________________

___________________________________

Under Water, Under Threat: New Zealand’s

Freshwater Native Fish.

More Whitebait.

Christchurch City Council Programmes.

Coastal Fieldtrip Activities.

Firth of Thames Virtual fieldtrip

A 20min video about our native fishes struggle

to survive.

A 15 min video on the life cycle of whitebait

and how their environment needs protecting.

Information on the five coastal programmes

run by the Christchurch City Council including

‘Estuary Encounters’ and ‘Coastal

Management’. All include a guided fieldtrip

free of charge.

A resource for teachers wishing to lead

students on a fieldtrip to a beach or estuary

(including pre-fieldtrip activities). The resource

has been designed by Environment Waikato

for the Waikato region so may need minor

adaptation for other regions.

A science and social studies virtual fieldtrip to

the Firth of Thames available through the

LEARNZ website.

www.environment.org.nz/resources/DoC/inde

x.html

www.environment.org.nz/resources/DoC/inde

x.html

www.ccc.govt.nz/LearningThroughAction/Estu

aryAndCoastline/

www.ew.govt.nz/forschools/teachers/classroo

munits/documents/field_trip.pdf

www.learnz.org.nz/trips06/miranda64.php

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

Fieldtrip Resources
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Fieldtrip Resources download before visiting the Pauatahanui

Estuary. These sheets serve as good

background material for all groups wanting to

visit an estuary.

One of the Department of Conservation’s

supersites for schools, this resource is

designed for teachers wishing to take students

on a fieldtrip to the Abel Tasman National Park.

It includes information on visitor impact,

estuaries and their inhabitants, and weeds.

Another Department of Conservation supersite

for schools this time focusing on Cable Bay,

Nelson. The resource includes information on

Maori occupation and activities in Rotokura,

estuary productivity, and Maori fishing

methodology.

A section of the Department of Conservation’s

marine reserves education kit on measuring

animals. The scientific investigation principles

involved are transferable to estuarine

environments.

Abel Tasman fieldtrip.

Cable Bay fieldtrip.

Measuring Animals.

www.gopi.wellington.net.nz/ed-kit/birds.htm

www.doc.govt.nz/Community/001%7EFor%2DS

chools/003%7EField%2DTrips/009%7ENelson%

2DMarlborough/Abel-Tasman-Resource.pdf

www.doc.govt.nz/Community/001%7EFor%2DS

chools/003%7EField%2DTrips/009%7ENelson%

2DMarlborough/Cable-Bay-Resource.pdf

www.doc.govt.nz/community/001~For-

Schools/003~Field-

Trips/002~Auckland/001~Marine-Reserves-

Education-kit/170~Measuring-animals.pdf

___________________________________

___________________________________

___________________________________

___________________________________

It might also be worthwhile checking out the

educational resources available for adults.

Some may be useful in the classroom as well.

Highly Recommended

Pauatahanui Inlet a Living Resource

An excellent resource for all groups

wanting to lead a fieldtrip to an estuary or

understand more about estuarine

ecology. There are activities, worksheets

and 5 booklets which are suitable for

primary, intermediate and secondary

pupils. There is a vast amount of

information available within this resource

pack which is applicable to other

estuaries. The resource is also very

reasonably priced. The Guardians of

Pautahanui Inlet website notes that the

resource is available for $15 from

Educational Support

Consultants,

1 Grove Rd, Kelburn,

Wellington

(ph & fax 04 475-9666).

www.gopi.wellington.net.nz/ed-kit/ed-kit-

home.htm

Seashore Resource.

The Whitebait Connection.

Birds of the Pauatahanui Wildlife Management

Reserve.

The Kiwi Conservation Club’s seashore

resource for educators. Includes sections on

preparing for a fieldtrip and creatures of the

sandy beach and mudflats.

An educational programme for schools run by

DoC. Field trips are currently available in

Westport, Blenheim and Nelson.

Information, identification sheets and an

observation worksheet for schools to

www.kcc.org.nz/educators/seashore/index.asp

www.thoroughbrednet.co.nz/whitebaitconnect

ion/default.asp

___________________________________

___________________________________

Educational Resources

Designed for Schools
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Estuarine Ecology Course.

Exploring the Manawatu Estuary.

Oz Estuaries.

A University of Canterbury community

education course in estuarine ecology for

adults. Involves 4 evening sessions and two

fieldtrips.

An article about a comprehensive educational

CD available from the Manawatu Estuary Trust.

Available for $30 by sending an order to

Manawatu Estuary Trust, P.O. Box 19, Levin.

The Australian national estuaries programme

‘OzEstuaries’. Includes information on the main

indicators of estuarine health. The indicators

are mostly very transferable to the New

Zealand situation.

www.uco.canterbury.ac.nz/community-

education/course.php?course=YLE04

www.environmentnetwork.org.nz/131.html

www.ga.gov.au/ozestuaries/indicators/indicat

ors.jsp

___________________________________

___________________________________

___________________________________

Highly Recommended

The Estuary, Where our Rivers Meet the

Sea

This Christchurch City Council

publication is a comprehensive guide to

the history, ecology, and human

interaction with the Avon Heathcote

Estuary, Canterbury. The publication has

a series of field guides and general

information about estuaries relevant to

other New Zealand estuaries. At a cost

of around $20 this is a very good guide

book for estuaries.

www.eednz.org.nz/cgi-

bin/display.pl?id=1100

Highly Recommended

Life in the Estuary.

Illustrated guide and ecology, by Malcolm

Jones and Islay Marsden. This is a very

useable guide to estuarine ecology. It is a

must have for all those wanting a

guidebook for estuarine flora and fauna.

At around $25 it is also very reasonably

priced.

www.mwpress.co.nz/store/viewItem.asp

?idProduct=570

Estuary Education Resources

Designed for Adults

Sea Coast - the Need for Management.

A 28min video designed for a general

audience discussing the conservation of the

New Zealand Coast. Emphasis on estuaries,

mangroves, reclamation, sand spits, dumping

and erosion.

Contact the Department of Conservation,

Wellington for availability.

___________________________________
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Throughout this kit we have highlighted the

benefits of working together to share

knowledge, solve problems and instigate

action. The combined strength of community

members, scientists, and resource

management agencies getting together and

addressing issues makes a real difference.

This chapter provides links to other community

estuary groups working around New Zealand.

It also introduces agencies and research

organisations who may be useful project

partners. We then present a range of potential

funding sources for community groups should

you wish to kick-start a project.

Chapter 5:

Linkages and Networks

A Network of Community Groups

You are certainly not alone in your local

estuary interest. There are many groups and

projects already operating within New

Zealand. All have different aims, participants

and experience but each can offer inspiration

and lessons. We hope the following map,

contact details and case studies will enable

networks to be established between estuarine

community groups within New Zealand.
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There is no need to work in isolation with a

wealth of practical experience and

encouragement available at your fingertips.
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Some New Zealand

Estuary Groups and Projects

Avon-Heathcote Estuary

Avon-Heathcote Estuary Ihutai Trust

www.estuary.org.nz

Pauatahanui Inlet

Guardians of Pauatahanui Inlet

www.gopi.wellington.net.nz

Manukau Harbour

Including Project Manukau

www.bush.org.nz/site/227.html

Delaware Bay

Whakapuaka Rivercare Group

Delaware Bay Trappers’ Group

Waikanae River Estuary

Waikanae Estuarycare Group

www.gw.govt.nz/story6300.cfm

Waitohu Estuary

Waitohu Streamcare Group

www.gw.govt.nz/story5966.cfm

Whangapoua Harbour

Whangapoua Harbourcare

www.ew.govt.nz/enviroinfo/land/

landcare/map.htm

Herald Is and Whenuapai

Estuary Group

Waiuku River Coastal Plan

Working Party

Wharekawa Catchment

Group

Taiharuru Estuary

Taiharuru Catchment Care Group

stay@tidesong.co.nz

Kakanui Estuary

Kakanui Estuary Group

www.bush.org.nz/organisation/1129.html

Whangamata

Whangamata Harbourcare Group

www.ew.govt.nz/enviroinfo/land/l

andcare/map.htm

Whaingaroa Harbour

Whaingaroa Harbourcare

www.bush.org.nz/organisation/447.html

Mangawhai Estuary

Contact: Northern North Island NZ

Landcare Trust Coordinator

www.landcare.org.nz/trust/index.htm

Tamaki Estuary

Tamaki Estuary Protection Society

c/o 47 Portadown Ave.,Pakuranga, Auckland

Kawhia Harbour

Kawhia HarbourcareKawhia

Harbour ProtectionSociety

www.ew.govt.nz/enviroinfo/

land/landcare/map.htm

Tauranga Harbour

Matua Estuary Care Group

Tomokoroa Estuaries Restoration Group

Waikaraka Estuary Managers

Te Puna Estuary Management Group

Tanners Point-Athenree Harbourcare

Waikareao Estuary Care

Welcome Bay Catchment Care

Uretara Estuary Managers

Contact: Central North Island NZ

Landcare Trust Coordinator

www.landcare.org.nz/trust/index.htm

Waituna Lagoon

Waituna Landcare Group

www.farmnews.co.nz/waituna

Riverton Estuary

South Coast Environment Society

www.sces.org.nz/frames.html

Waikouaiti Estuary

Waikouaiti-Kartiane River and Estuary CareGroup

www.rmalink.org.nz/view-ecgroup.php?id=91

N

0 50 100 200 300

Kilometres

Manawatu River Estuary

Manawatu Estuary Trust

www.environmentnetwork.org.nz/131.html
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Community Group Case Studies

Waituna Landcare Group, Southland

The Waituna Landcare Group was formed in

2000 when a group residents, including

farmers, got together to discuss concerns

about water quality deterioration of catchment

waterways and the Waituna lagoon. Their

aims are to look after the Waituna creek and

other waterways that impact on the Waituna

lagoon and to encourage sustainable land

management within the Waituna Lagoon

Catchment. Since inception they have been

active in promoting riparian planting, have

established a community native plant nursery

and conducted a series of field days on issues

such as soil health, stream management and

sustainable farm cropping.

www.farmnews.co.nz/waituna

Waituna Lagoon above, and the

native plant nursery below

Photos: Gretchen Robertson and Graeme Broad

Delaware Bay, Nelson

People are passionate about the beautiful and

largely unmodified Delaware Cable Bay

Estuary near Nelson. The area has a rich

European and pre-Europen history including

the famous 1862 story of Huria Matenga

rescuing survivors of the shipwrecked

Delaware during a wild storm. The Estuary at

Cable Bay is also the site of the first telegraph

link between the North and South islands in

1876. The Cable Bay end of the estuary is

unique also for its boulder bank (a magnificent

bar of rocks, similar to the Nelson Haven,

which joins Pepin Island to the mainland). The

estuary still has small populations of shoreline

birds trying valiantly to nest each year

(including Variable Oyster catchers and

Banded Dotteril). The local fauna and flora are

of high importance locally. Although

subdivision around the estuary brings greater

human occupation, the community would like

to see the natural values improve rather than

decline. The following two groups established

to enhance the catchment and indeed the

values of the estuary itself.

The Cable Bay end of the estuary showing

the boulder bank formation.

Photo: Barbara Stewart
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A. The Wakapuaka Rivercare Group

The group established in 2000 to monitor the

health of the Wakapuaka River. Hira School

participates by monitoring one site and runs a

Tree’s for Survival Nursery offering free plants

back to the community. Data collected shows

that the river is in above average health, but

there are still concerns due to the decline of

whitebait, trout and eels. The group would like

to see this reversed. The group was recently

allocated $2500 to develop a resource

document about the river, its tributaries and

the wider catchment. The resulting report will

acknowledge the river’s biodiversity and

habitat values plus the way people affect and

are affected by it. It will be distributed widely to

the community to enhance awareness of the

river and the estuary it flows to.

Email: asb.mab@actrix.co.nz

Monitoring water clarity on the Wakapuaka River

B. The Delaware Bay Trapper Group

The group focuses on pest control around the

estuary. Recently they began gathering

information on birdlife through monthly

surveys. With this information, the group aims

to increase the effectiveness of their trapping to

protect species such as the secretive Banded

Rail. Residents believe wood pigeon, bellbird,

tui , pukeko and kingfisher have increased in

recent years as food sources and habitat

improve through wetland protection and

trapping regimes. This is an observation the

group hope their bird survey work will confirm.

Trapper contact: Bruce Wilson

Bird survey contact: Grant Williams

bruce.hils@clear.net.nz

grantw@clear.net.nz

Pest trapping and bird surveying, Delawere Bay Nelson

Photos: Barbara Stewart

Community Group Case Studies
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Manawatu Estuary Trust

The Manawatu Estuary Trust was formed in

2002 with the objectives of promoting the

protection of the Manawatu Estuary, public

education, encouraging research and eco-

tourism and establishing and managing

facilities. The Trust has 115 members and holds

monthly public events such as welcoming and

farewelling the migratory birds, bird census,

planting, beach clean-ups, lectures and field

days. The Trust supported Forest & Bird’s

successful application for the estuary to be

recognised as a Wetland of International

Importance. The Trust is currently facilitating

the preparation of a Management Plan for the

estuary between the managers, Regional and

District Councils, Dept of Conservation, and Iwi.

Bay of Plenty, Estuary-Group Capital of New

Zealand!

C. Tanners Point-Athenree Harbourcare Group

(North Tauranga)

A. Matua Estuary Care Group

B. Omokoroa Estuaries Restoration Group

Formed in 2006 out of concern for the increase

in mangroves in the Matua Estuary and

saltmarsh. The group is supported by

Tauranga City Council to look after the health

of the estuary.

This group aims “to restore and maintain the

shoreline and estuaries surrounding the

Omokoroa Peninsula as healthy and eco-

friendly environments”. Made up of residents

living on the peninsula, the group formed in

2006 out of concern for the health of the

estuaries and the loss of beaches and clear

water. It is supported by the NZ Landcare

Trust, Western Bay of Plenty District Council and

Environment Bay of Plenty.

After observing major increases in mangroves

in the north Tauranga Harbour, residents of

Tanners Point and Athenree joined together to

form a harbourcare group in 2005. The group

identifies siltation as the main concern in the

harbour, with the resulting loss of clear open

water and access, as well as the loss of

recreational use of the harbour. They are also

concerned for the continued land

development, and the lack of birdlife, shellfish

and fish.

The group’s vision is to conserve and improve

the Tanners Point-

Athenree harbour

area for future

generations. It is

supported by the NZ

Landcare Trust and

the two councils.

Contact: Rex

Pilkington, 133

Tanners Point Road,

RD1, Katikati

Phone: 07 549 2008Keen birdwatchers at Manawatu Estuary

Manawatu Estuary

They also hope to set up a monitoring group.

A Wetland Centre for schools and visitors is

planned and has been supported by the

Horowhenua District Council (through a

substantial grant towards the new building).

Trustees give talks to schools visiting the area

and provide guided tours for the children.

An educational CD Rom has been produced

describing the features of the estuary.

Contact: Joan Leckie, Chairperson, Manawatu

Estuary Trust, PO Box 19, Levin

Telephone (06)368-1277, email

joan.l@ihug.co.nz

Community Group Case Studies
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E. Uretara Estuary Managers (Northern Bay of

Plenty)

A desire to increase the birdlife in Katikati saw

the formation of the Uretara Wildlife Recovery

Project. A group of local residents, with

assistance from Western Bay of Plenty District

Council, are monitoring bird numbers and

undertaking pest control. Already they are

seeing increasing bird numbers.

At the end of 2004, in response to concerns at

the spread of mangroves in the estuary, a side

group formed to concentrate on improving the

estuary environment. Learning from the

experience of Waikaraka Estuary Managers,

this group are in the process of applying for a

resource consent for mangrove removal,

completing a restoration report and setting up

a monitoring system to measure various

aspects of estuarine health. They have also

engaged the local high school to assist in the

project.

Contact: Maurice Fletcher, 186 Park Road,

Katikati, Phone: 07 549 3309

Email: mott65@slingshot.co.nz

D. Te Puna Estuary Management Group (North

Tauranga)

This group formed in 2004 and is made up of

community members concerned at the poor

health of the Te Puna Estuary. They aim to

restore and enhance the biodiversity and

conservation of the estuary by promoting the

return of healthy, clear, open waterways. They

aim to do this by developing a holistic

management plan for the estuary that includes

adequate and appropriate recreational areas.

They wish to see an increase in bird, fish and

shellfish and hope to achieve all this by active

involvement of the community.

“At first we were dismayed with the

bureaucracy involved in wanting to improve

the estuary health, but we now acknowledge

the whole estuary habitat, bordering wetlands

and farmlands have an influence and must be

taken into consideration”

The group received initial support from a local

Councillor, the NZ Landcare Trust, then support

from Transpower Landcare Trust Grants in

order to assist with their work. They also

received Biodiversity Advice Funds to develop

an Ecological Restoration plan and are now

seeking resource consent to start the

restoration work. This will be done in

partnership with community and with the two

agencies concerned in the area, the

Department of Conservation (the area is a

Wildlife Reserve wetland) and the Bay of Plenty

Regional Council.

Contact: Kirsty Walker, 99 Jess Road, RD2, Te

Puna, Phone: 07 548 2939

Email:

Pip Casey, secretary

for the Te Puna Estuary Management Group.

kirsty@freshco.co.nz

Graham Walker in Te Puna Estuary

Maurice Fletcher with Katikati College

students monitoring the quality of the

Uretara Stream

Brian Chudleigh and Andrew Jenks

monitoring rodent density by baiting

Trakka tunnels with peanut butter

Community Group Case Studies
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a Ministry for the

Environment Green

Ribbon Award and

Supreme Award in the

TrustPower Western Bay of

Plenty and Tauranga

Community Awards). In

addition they have been

successful both with

Biodiversity Funding and

the Transpower Landcare Trust Funds.

They likened their journey to gain credibility

and support from the various agencies and

organisations to ‘climbing over a mountain’.

“The mountain is made up of people with

knowledge and authority, including those with

university degrees on all manner of things, and

requirements placed on persons and

organisations either by law, by government

edict, or by local electoral bodies passing

judgement. To the average community group,

it is too difficult to climb over ‘the mountain’ in

order to meet and work with those with the

power to decide what happens… What our

community needed was for the people on the

other side of the mountain to come over and

talk to us… Many did, but the normal practice

was for them to return to the protection of their

own side… Eventually a trust was born, and

gradually we were lead over the mountain to

the other side, where, in addition to being able

to explain our case more fully, we could get to

understand the problems faced by the people

assessing our requests” (Brian Bluck, WEM).

Email for a copy

of their publication.

Contact: Jenny Grose, 406 Snodgrass Road,

RD2, Te Puna, Tauranga, Phone: 07 552 6615,

Email:

robyn.skelton@landcare.co.nz

mjgrose@xtra.co.nz

Banded rail footprint

Waikaraka Estuary working bee

F. Waikaraka Estuary Managers Inc (North

Tauranga)

Environmental issues can be daunting: they

are usually complicated and because of that,

sound science, thorough planning and often

considerable resources are needed to

underpin good environmental management.

This was the lesson for Waikaraka Estuary

Managers Inc (WEM), another of the Tauranga

Harbour groups initially formed out of concern

at the increase in mangroves. The word

‘mangrove’, however, is not found in their

management plan, due to the fact that they

quickly realised that mangroves were one of

the symptoms, not the cause of the estuary

degradation.

WEM formed in 1997 and are a group of

residents who live around the edges of

Waikaraka Estuary. They formed with

assistance from Rural Women NZ, the NZ

Landcare Trust,

. They have

successfully brought on board the University of

Waikato and NIWA to assist with estuary

research and as a result are held as one of the

leading groups in regards to community-

owned estuary

management.

They are

witnessing the

disappearance of

mud, the return of

snapper, as well

as the increase of

titiko and eel

grass. They also

hope to demonstrate an the increase in bird

numbers and are completing planting and

pest control to assist with bird habitat.

They group has already developed their third

business plan, have a resource consent to

manage mangroves, and are actively

monitoring changes in the estuary (including

bird monitoring, mud movement, silt

movement, shellfish numbers and more). They

co-wrote the NIWA publications

as well as

. They have

also won several prestigious awards (including

Environment Bay of Plenty and

Tauranga District Council

For and

Against Mangroves Estuary

Monitoring by Communities: Mangrove

Habitats – A Case Study (2005)

Community Group Case Studies
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G. Waikareao Estuary Care Group

(Tauranga City)

Waikareao Estuary is a high profile estuary in

the middle of Tauranga City. It is easily

accessed due to a perimeter walkway and

boardwalk. Residents around the estuary, had

been observing the progressive deterioration

of estuarine health for a number of years.

They were witnessing increasing mud,

declining shellfish (including the valued Titiko),

increasing mangroves, the lack of recreational

access, loss of salt marsh, invasion of sea

lettuce, and diminished birdlife. Tu Piahana

from Ngai Tamarawaho remembers

swimming in the estuary and collecting Titiko.

Neither of these are much of an option these

days but both are still important to local iwi.

In 2003, a group of concerned locals came

together to discuss what they could do about

the situation. With NZ Landcare Trust and

Council assistance, a group was formed “to

restore, create and sustain a healthy estuary”.

The incredible population increase and

resulting development in Tauranga mean,

addressing the issues is not easy. Aside from

the ecological restoration aims, the group also

hopes to encourage landowners, developers

and the public to be committed towards

adopting better land management practice.

The group received support from Transpower

Landcare Trust Grants in order to purchase

equipment to complete their work. In addition

they have been supported by the NZ Landcare

Trust in the formation of a management plan

and Tauranga City Council in regards to a

resource consent

(granted to the

Council in August

2005).

Contact: Tu

Piahana, 3

Taiahiahi Ave, Te

Reti Views,

Tauranga

Phone: 07 577

0123 Email:

teiwi@xtra.co.nz

H. Welcome Bay Catchment Care Group

(Tauranga City)

The Welcome Bay Catchment Care Group

formed in 2001 and aims to progress

constructive management planning for the

estuary and promote sediment management

in the catchment. The group completed a

catchment survey (delivered to 3000

households) to find out what the community

wanted to see for Welcome Bay Estuary. They

received resounding support for their aims.

These include: locals enjoying access and

recreation in clean clear water; native wildlife

thriving; managed areas of salt marsh, sand

flats and mangroves; much reduced siltation;

best land management practice in the

catchment; Tangata Whenua enjoying the

return of mahinga kai; agencies, community

and the private sector working together; and

lastly, their children enjoying the treasures they

themselves have previously enjoyed.

The group were instrumental in assisting the

Tauranga City Council resource consent

application to manage mangroves in four

Tauranga Harbour estuaries. Welcome Bay is

one of these estuaries. The consent was

granted in August 2005 after a two year

submission and environment court process.

Contact: Sue White, 14 Fantail Drive, Welcome

Bay, Tauranga. Phone: 07 544 2711

Email: famwhite@xtra.co.nz

Waikareao Estuary Saltmarsh

Boardwork

Welcome Bay Estuary

Community Group Case Studies
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Within New Zealand we are fortunate to have

a wide range of agencies and researchers

with an interest in freshwater and coastal

environments as well as estuaries themselves.

Making connections with those that can help

out with technical advice or provide facilitation

assistance will be hugely beneficial to your

estuary group. Below is a list of just some of

the agencies that could provide beneficial

partnerships.

Regional Councils

District or City Councils

Department of Conservation

Regional Councils are responsible for

managing the effects of our use of freshwater,

coastal waters, air and land. They also have a

statutory responsibility to monitor the state of

the environment. They therefore hold a wealth

of information on the health of our waterways

and coast. Other responsibilities include

regional biosecurity, river management,

regional land transport planning and

contracting of passenger services, harbour

navigation and safety, marine pollution and oil

spills and regional civil defence preparedness.

Regional Councils will often have

environmental education or other community

outreach programmes.

District and City Councils have a range of

responsibilities including community well-

being and development, environmental health

and safety (including building control, civil

defence, and environmental health matters),

infrastructure (roading and transport,

sewerage, water/stormwater), recreation and

culture, and resource management including

land use planning and development control.

The Department of Conservation (DOC) is the

government department charged with

conserving New Zealand’s natural and historic

heritage. To achieve this DoC works: to stop

the decline of New Zealand’s indigenous

biodiversity; with other Crown agencies to

www.localgovt.co.nz

www.localgovt.co.nz

A Network of Experts

contain and eradicate new pest and weed

arrivals; to restore, maintain, protect and

interpret sites of historic and cultural

importance on public conservation land; to

foster recreation and make the areas it

manages accessible for the public to enjoy

and appreciate; to increase conservation

outcomes by developing partnerships with the

community; and works in partnership with the

tangata whenua of each area. DoC has a

statutory function to develop and enforce

whitebait regulations.

TAKOA Rua-mano is a networking and linkage

resource. It contains more than 2000 listings

and includes information on local Marae and

Iwi.

For additional information call (09) 816 9520, or

email

Iwi

Ministry of Fisheries

Fish and Game

The Ministry of Fisheries works to ensure that

fisheries are used in a sustainable way.

This is achieved by researching fisheries,

managing the process for access and

allocation of fisheries and ensuring that

everyone who uses New Zealand’s fisheries

comply with the rules and regulations that

govern and protect them.

Fish and Game is an angler and gamebird

hunter organisation which has a statutory

mandate to manage New Zealand's

freshwater sportsfish fisheries and gamebird

hunting.

Fish and Game also runs a campaigns to

improve water quality and to enhance wetland

habitat (estuaries are a form of wetland). They

the lead agency for the annual World Wetlands

Day event held every February 2.

www.doc.govt.nz

www.takoa.co.nz/iwi_maps.htm

www.fish.govt.nz

www.fishandgame.org.nz

info@takoa.co.nz
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NZ Landcare Trust

Polytechnics

Universities

The NZ Landcare Trust is about ‘sustainable

land management through community

involvement’. It achieves this through

information brokering, facilitation to empower

groups, support and encouragement of

community groups and developing networks,

partnerships and collaboration. There is a

network of regional and project coordinators

located around New Zealand.

Some polytechnics around New Zealand have

courses in environmental studies which involve

estuaries. For example the Bay of Plenty

Polytechnic has marine studies and

environmental management courses. It may

be worthwhile contacting your local Polytech to

enquire about relevant staff and programmes.

It’s possible that staff or students could be

involved in your community project.

Try contacting your local University to let them

know what you are doing and establish

partnerships with interested researchers and

students.

Cawthron

Cawthron provides science and technology

solutions to enable the sustainable

management and development of New

Zealand's coastal and freshwater systems for

the benefit of the region and the nation. They

employ many specialist coastal and

freshwater researchers.

www.landcare.org.nz

www.otago.ac.nz/MarineScience

www.biol.canterbury.ac.nz/CEAME

www.biol.canterbury.ac.nz/MERG/index

www.cmrg.massey.ac.nz/main.htm

www.vuw.ac.nz/home/subjects_degrees/subj

ects/mari.aspx

www.earth.waikato.ac.nz/coastal_marine

www.marine.auckland.ac.nz

www.cawthron.co.nz/coastal-freshwater-

resources/overview

NIWA

Landcare Research

NIWA runs a national centre for coasts and

oceans. This has been established to facilitate

public, industry, and governmental access to

NIWA’s expertise and research in coastal and

ocean research. Other NIWA national centres

that may be of interest are their Fisheries and

Aquaculture and Freshwater Resources

centres.

Landcare Research offers technical expertise in

the following estuary related fields:

For information about Landcare Research’s

role in the large-scale Motueka integrated

catchment management project visit:

�

�

�

�

�

�

�

�

biodiversity, conservation & ecosystem

processes (assessing ecosystem condition

and the effects of conservation and land

management strategies),

animal and plant pest management

mapping & satellite imagery

greenhouse gases and carbon sinks

services & management solutions for

mitigating the effects of global climate

change),

Mãori (working with Mãori organisations on

environmental issues),

contamination (air, soil, water),

rural land use (providing tools and

knowledge to sustain the natural resources

underpinning a thriving primary production

industry), and

social & community partnerships(services to

improve & facilitate environmental

management initiatives).

www.niwascience.co.nz/nc

NIWAScience’s bimonthly publication ‘Coasts

and Oceans Update’

www.niwascience.co.nz/ncco/cou/2006-10

www.landcareresearch.co.nz/index.asp

www.landcareresearch.co.nz/research/ruralla

nduse/integratedlandprog.asp

A Network of Experts
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Sometimes progressing your community

project requires funding resources. Common

community requests include undertaking

restoration planting, buying monitoring

equipment, putting up signs, printing

educational material or undertaking

pest/weed control. The following information

aims to demystify this process by providing

information on potential funding sources within

New Zealand.

A few funding tips:

�

�

�

�

�

�

�

Check that you are applying to the

right place. Discuss your project

ideas with the funder to make sure.

Check the deadline. Plan ahead to

make sure you have all additional

information needed.

Be realistic and be honest.

Don’t rely on one funder to fund your

whole project. Funders often like to see

‘buy-in’ from several partners.

Fill out every section of the form, telling

the funder everything that they need to

know (don’t assume they know anything

about you or your project).

Be legible, print in black pen or type and

be clear and concise.

Keep a copy of the application – it will

make it easier next time you apply.

The Grant Seekers Guide to successful

funding applications is available from

www.trustwaikato.co.nz/downloads/Gran

tseekers2005.pdf

Potential sources and their purpose:

Transpower New Zealand Landcare Trust

Grants

WWF Habitat Protection Fund

Regional Council or District/City Council

Community Grants

Biodiversity Condition Fund

Grants (up to $5000) are available to

community groups for projects that enhance

sustainable land management or biodiversity

on private rural land. There are 2 rounds a

year with deadlines in August and February.

Ensuring your project involves the community

(eg the local school, landcare group, farmers

etc) is not only good practice but will

strengthen your funding application. A simple

form is available to download from the website

, or phone 03 962 9555 for more

details.

Grants between $2,000-$20,000 with three

rounds per year 1st Feb, 1st Jun, 1st Oct. See

for

more details, or phone 04 499 2930.

Many local councils offer contestable funding

for community projects. Some Regional

Councils may also offer subsidisation schemes

for riparian fencing and planting. Check with

your local Council for to potential funding

opportunities.

Administered by the Department of

Conservation, applications are invited twice a

year from private landowners and community

groups for projects on private land aimed at

improving or maintaining the condition of

indigenous vegetation, species and habitats.

For more information phone 0800-86-2020, or

email

www.landcare.org.nz/action/grants_applicati

on.htm

www.wwf.org.nz/

conservation/habitat_protection_fund.cfm

biofunds@doc.govt.nz

Seeking Funding
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Tips for Restoration Planting

�

�

�

�

For maximum survival rates and benefits

check that you are planting the right

species in the right places. Plant lists

may be available form local offices of the

Department of Conservation or your

Regional Council.

Plants will benefit from the use of

weedmats and tree protectors. Often

these can be made from reused

materials (ask your local nursey for

advice). Fertiliser tablets will also assist

the seedlings to establish.

Planting is perhaps the easiest step,

maintaining the plantings will require

real stickability. Plantings are likely to

require biannual weed control for the

first 3 years of their establishment.

However, flax, toe toe and carex species

compete well with exotic grasses and

may require less assistance.

If you need assistance with planting or

weed control check the availability of

your local Project K programme, school,

Task Force Green group, DoC

Conservation Corps, periodic detention

workers, or local gardening clubs.

BOC Gases Where There’s Water Fund

Lottery Environment and Heritage Grants

Funding Information Service

Grants are available to schools, community

groups and other non-profit organisations, for

environmental projects that have a water

focus. Applications for funding of between

$1,000 and $5,000 will be considered.

Exceptional project applications showing high

environmental value and requesting more

than $5,000 will also be accepted. For more

Information see

, phone 04 802 5262 or email

Will fund community groups for a range of

projects including protection, promotion,

conservation of natural heritage. If applying for

over $5000 the group must have legal status.

Phone 0800 824 824,e-mail:

, or visit

If these options aren’t enough, visit the FIS

website for a comprehensive list of funding

opportunities for New Zealand. Within this

website you’ll find a link to FundView which is a

subscriber service containing over 600 funding

schemes. FundView can be accessed through

e.g. public libraries, district council and

community-oriented organisations.

www.nzwerf.org.nz/

index.html

www.dia.govt.nz/

www.fis.org.nz

info@nzwerf.org.nz

GrantsOnline@

dia.govt.nz

Seeking Funding
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As well as undertaking monitoring, widening

awareness through education and

undertaking projects to enhance the local

environment, your group may want to make a

difference by encouraging your local councils

to act. You may be seeking increased

research, signage and walkways, council

funding for restoration projects, or even a

change in your council’s coastal plan. The

following information is a starting point for

those wishing to get involved. It provides

information on some common avenues for

having your community voice heard.

Your Councils’ long-term plans cover a period

of 10 consecutive financial years (though they

are prepared every three years). This allows a

local authority to take a long-term view while

enabling it to adjust for constantly changing

financial factors and keep its accounting and

budgets up-to-date. During the intervening

years, Councils prepare a much simplified

annual plan, and report annually on their

success in meeting its goals.

You can suggest key aspects you would like to

see included in your local ‘Community

Outcomes’ through Regional and District/City

Council’s Long Term Council Community Plans

(LTCCP). You can also comment annually on

proposed Council projects and suggest new

projects.

An important first step is to get you community

group on the list of recipients for both your

Regional Council and District/City Council’s

draft annual plans. The Councils will also send

you the details on how to make a submission

and the deadline. You can choose whether

you would like to go along to your local council

during the allotted hearings time and speak in

relation to your submission. This is a good

chance to share your vision with a panel of

your elected Councilors.

The Department of Internal Affairs offers a

useful pamphlet ‘Local Government How You

Can Get Involved” which covers the LTCCP

process and other ways you can get involved.

Long Term Council Community Plans

www.localcouncils.govt.nz

Resource Consent Applications

Draft Council Plans

If you believe a proposed activity affects your

local estuary (either positively or negatively) you

may wish to make a submission to the

resource consent application. The consent

must be publicly notified or you must be an

identified ‘affected party’ under limited

notification. Again you will make your written

submission prior to a specified deadline and

be given the option of speaking at a hearing.

See

for an everyday guide to making a

resource consent submission).

Making submissions on proposed Local or

Regional Plans will assist decision makers to

set appropriate policies and rules for your local

and regional plans. For example Regional

Councils seek public submissions on their Draft

Coastal Plans through a hearings process

before the plans are finalised.

See

for an everyday guide to making a submission

to a proposed plan or a plan change.

www.mfe.govt.nz/publications/rma/

everyday/consent-submission-jun06/

index.html

www.mfe.govt.nz/publications/rma/

everyday/plan-submission-jun06/index.html

Making Submissions
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Manawatu Estuary

Shag River Mouth: The archaeology of an
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The Estuaries

Kit: All about estuaries in New Zealand and the

effects of human impacts. A secondary school

teaching resource for science, biology and

geography

What regulates sedimentation in

estuaries?

Between the Tides. New

Zealand seashore and estuary life

Which Seashell?

Design elements of

monitoring programs: The necessary

ingredients for success

NZ Marine
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Bivalves

Mollusca

Bivalvia

Phylum:

Class:

Bivalves come from the mollusc family. The

word mollusc means “soft-bodied” and the

word ‘bivalve’ refers to the 2 shells. Although

molluscs (or shellfish) have soft internal

‘bodies’ their hard shells provide protection.

Calcium carbonate (limestone) is secreted by

shellfish to form its shell. The shells or

“valves” comprise three layers: the inner

mother-of-pearl layer, a hard middle layer

and a horny outer layer known as a

periostracum. The shells are hinged

together and held shut by powerful muscles.

Bivalves are filter feeders. They feed by

filtering out fine particles of organic matter

either from seawater (suspension feeders) or

from surface mud (deposit feeders). Bivalves

are generally less active than gastropods,

with many species such as Pipis and

Cockles burying themselves into the sand or

mud.

Appendix 1:

Common Species

of the Estuarine Mudflat

Inhalant Siphon

Left shell (valve)

Foot

Beak

Exhalent Siphon

Right shell (valve)

Bivalve External Features
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Pipi

Mesodesmatidae

Pipi, Angarite, Kakahi,

Kokota, Ngainga

Paphies australis

31-51 mm, 50-83 mm

Family:

Common Names:

Latin Name:

Height: Length:

Description:

Habitat:

Remarks:

Smooth white or rust stained

shell, oval to oblong with the ‘beaks’ toward

the middle of the shell. Pipi buried in mud

are often stained a rusty brown or black or

are striped with these colours.

Generally found in mid tide areas of

shelly sand, especially near the mouths of

estuaries where silt has been removed by

waves and currents. Pipi flourish where fresh

water seeps through the middle of the

beach. They are buried shallowly below the

mid-tide level (although live animals are

often found lying exposed on the surface).

Smaller pipis are located higher

on the shore than larger ones as pipi larvae

settle out of the plankton and

metamorphose into juveniles higher on the

shore. As juvenile pipi mature they migrate

very slowly down the shore, spending

increasing time submerged and feeding.

Pipi tolerate moderate wave action and are

eaten by crabs, starfish and octopus.

Cultural uses:

Could be confused with:

Traditional favourite food of

M ori either cooked, or dried and threaded

on to strings for later use. The cooking water

was used medicinally and the shells had

many uses e.g. for scraping flax, scaling fish,

in circumcision, for shaving hair and tied to

large kites in bunches as rattles. The Pipi is

also mentioned in numerous M ori

proverbs. Now commercially harvested.

Wafer shells

and its close relative,

These have a thinner, lighter shell; a flaky

brown periostracum; and a raised, off-

centre hinge.

Nut shell

This is a tiny bivalve found in countless

thousands in the top 2-3cm of muddy sand.

The shell is roughly oval with prominent

beaks. They are a pale olive to greyish-

white though sometimes stained brown with

a pearly white inner shell.

ā

ā

Soletellinia nitida N.

silqu.

Nucula hartvigiana

Common Species

of the Estuarine Mudflat
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Common Species

of the Estuarine Mudflat

Cockles

Veneridae

Cockle / Tuangi, Huangi,

Pipi, Huai

Austrovenus stutchburyi

47-56 mm, 51-62mm

Family:

Common Names:

Latin Name:

Height: Length:

Description:

Habitat:

Whitish exterior, though shells

buried in mud may be stained dark grey or

appear “rusty”. Micro algae may add a

greenish colour to the shell surface.

Juveniles sometimes bright yellow.

Distinctive deep purple patch on the interior.

Usually found buried 2-4cm deep in

the lower intertidal area of sandy shores.

The highly sculpted shell helps the bivalve

maintain its position, though some may

occur deeper in sediments and others on

the surface. Densities decrease away from

the estuary mouth as seawater becomes

more diluted and the sediments more

muddy.

Remarks:

Cultural uses:

Cockles may live up to 20 years.

There are two separate sexes and they

become sexually mature when they are

about 2 years old. Cockles can be aged by

the number of more pronounced growth

rings on the shells (size is not a good

indicator of age as cockles living in more

demanding environments may not grow

very large). Although the foot is strong and

compressed, cockles remain rather

immobile. Epifauna such as the Estuarine

Limpet, Mudflat Anemone, Estuarine

Barnacle, and the small worm

often become established on

the protruding shells. This species is not in

fact a “true” cockle. True cockles belong to

the family Glycymerididae.

Major food of the M ori. (Now

commercially harvested). Like pipi, small

bunches of light-weight shells were attached

to kites as rattles.

Polydora

polybranchia

ā
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Oval Trough Shell

Mactridae

Oval Trough Shell,

Ruheruhe, Tuaki

Mactra ovata

54-66 mm, 63-85 mm

Family:

Common Names:

Latin Name:

Height: Length:

Description:

Habitat:

Remarks:

Shell thin and convex. White to

yellowish brown with very light concentric

sculpture. Often stained black from the mud

in which it lives. The interior is bluish-white

towards the hinges and yellowish on the

outer edge.

Lives in dense beds, burrows 20-

30cm deep in muddy areas.

Although Trough Shells are

typically found on the open coast, these two

species can be found in estuaries. Trough

shells are also known as “surf clams”.

Although they are able to burrow well

having a compressed and strongly heeled

foot they tend to move around less than pipi

do.

Macomona liliana

Burrows to the same depth though the

buried shell rests typically in posture upon its

left side. The shell is fragile and thin, cream

white in colour and smooth. The shell is also

roughly triangular and the front end is more

rounded. The siphonal end forms a slightly

asymmetrical beak, bent a little to the right.

Less tolerant than Mactra of silt and clay.

Could be confused with:

Large Trough Shell

Mactridae

Large Trough Shell /

Whãnga-karoro, Kuhakuha

Mactra discors

65-80 mm, 76-92mm

Family:

Common Names:

Latin Name:

Height: Length:

Description:

Habitat:

Heavy shell, rounded to

triangular in shape. Straw-coloured to dark

khaki periostracum irregularly worn off to

reveal glossy, pale brownish-white shell

underneath.

Common on sheltered sandy

beaches, living deeply buried in mud or in

mud below the high tide.

Remarks:

Cultural uses:

Eaten by seabirds and crabs.

Traditional food of the M ori.

Shells were sometimes worn entirely as

pendants or shaped into breast ornaments.

ã

Common Species

of the Estuarine Mudflat
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True Oysters

Ostreidae

Pacific (Rock) Oyster /

Tio para

Crassostrea gigas

80-150mm

Family:

Common Names:

Latin Name:

Length:

Description:

Habitat:

Layers of frilly plates on the

shells; may be marked with deep ridges and

spines. Exterior grey-white with irregular

purple patches. Their growth form can vary

considerably depending on the habitat.

Will grow on any solid surface

(including the shells of dead oysters) and

can form “reefs” in muddy areas.

Remarks:

Cultural uses:

Originally from China, Japan and

Southeast Asia, the Pacific Oyster is a

relatively recent addition to NZ marine

fauna. Since being introduced c.1970

(possibly on the hulls of ships or towed in on

oilrigs) the Pacific Oyster has spread

throughout the NZ coastline. As they

generally only breed when surface waters

reach 20ºC, larger colonies are restricted to

the North Island and northern South Island.

They grow faster than the native rock oyster

( ) and have become a

nuisance in some estuaries. When crowded

together they grow vertically requiring strong

footwear and care when handling due to

their sharp edges. `Although some habitats

– particularly shingle and cobble shores,

have been changed dramatically by Pacific

Oysters, large colonies can also increase

local species diversity. They provide a range

of new microhabitats (gaps and hollows

between their shells) for other species.

Extensively farmed in NZ.

Rapid growth means they reach marketable

size (75mm) in 18 months.

Crassostrea glomerata

Common Species

of the Estuarine Mudflat
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Gastropods (univalves)

Gastropods (univalves)

Mollusca

Gastropoda

Phyllum:

Class:

Gastropod’ means ‘Stomach foot’ and refers

to their primitive but widespread feeding

habit. Fine particles of food such as

seaweed, microscopic algae and diatoms

(single-celled plants) are rasped off surfaces

with the aid of a radula. This is a membrane

studded with numerous rows of minute

teeth that slides back and forth over the

tongue. Most gastropds have an obvious

head and a shell (the ‘valve’) that is usually

spirally-coiled though may also take other

forms. As the largest and most diverse

group of molluscs, gastropods are found in

marine, estuarine and freshwater

environments as well as on land. All are

capable of being exposed to the open air

due to their protective shell.

Mudflat Whelk

Buccinidae

Mudflat Whelk / Kawari

Cominella glandiformis

22-25 mm, 12-13 mm

Family:

Common Names:

Latin Name:

Height: Length:

Description:

Habitat:

Exterior variable; buff to

greenish-grey, bands of purplish brown on

the spire. Interior dark brown with a purple

lip.

Typically found at mid and low tide

levels, usually under stones and on the

surface of the mudflats. Tolerant of lower

salinity levels, the Mudflat Whelk can be

found higher up the estuary than the Spotted

Whelk.

Remarks: Whelks typically scavenge dead or

dying bivalves such as Cockles (their main

food source), Pipi, and dead Mudflat Snails.

They crawl about rapidly between the tides,

detecting food by waving their black siphon

from side to side. Whelks prise bivalves

apart and feed by thrusting their proboscis

into the soft tissues inside. This is pumped

into the whelk’s gut by a radula designed to

grasp and tear flesh.

Common Species

of the Estuarine Mudflat
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Family

Common Names:

Latin Name:

: Buccinidae

Spotted Whelk / Kawari

Cominella maculosa

Height: Length:

Description:

Habitat:

mm, mm21-24 38-47

Exterior greenish-yellow

(sometimes orange) spirally patterned with

small dark square-ish spots. Interior dark

brown, lip dull orange to brown.

Found on rocks, sand and in areas

of eel grass (Zostera sp). Able to live on

more exposed shores than the mudflat

whelk.

Spotted Whelk

Family:

Common Names:

Latin Name:

Trochidae

Mudflat Topshell /

Wh tikoã

Diloma subrostrata

Height: Width:

Description:

15–32 mm, 17–29 mm

Exterior greyish-brown to yellow

with fine, closely spaced dark purplish-

brown irregular zig-zag patterns. Young

shells are sculpted with sharply raised

narrow spiral ridges, which are smooth in

older shells. Eroded shells are a dull leaden

purple and show little ridging. All, including

very eroded and overgrown older shells,

have a bright yellow band inside which runs

along the outer edge of the opening. There

may also be an inner dark band either

continuous or broken up into a few irregular

blotches.

Mudflat Topshell Habitat:

Remarks:

On surfaces ranging from fine silts

to boulders in the intertidal zone.

Topshells are herbivores and feed

by scraping algae from the substratum

using their radular. They are easily

dislodged on account of their comparatively

small foot size. The shell opening is closed

off by an operculum, protecting the soft parts

of the animal from drying out, mechanical

damage and to some degree, predation.

This species is able to withstand turbid water

and low levels of salinity.

Remarks:

Cultural uses:

Less common than the Mudflat

whelk.

A traditional food of the M ori.ã

Common Species

of the Estuarine Mudflat
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Ridged Topshell

Trochidae

Ridged Topshell

Diloma zelandica

14-26 mm, 18-30 mm

Family:

Common name:

Latin name:

Height: Length:

Description:

Habitat:

Remarks:

Exterior irregularly flecked with

small yellowish dots with more spotting on

the lower parts. Spirally ridged shell, black

with a greenish under-layer that shows in an

outer-lip margining band. These ridges are

always visible as lines on the shell interior.

Dark rim on inner edge of shell (sometimes

flecked with a lighter colour) and a green

tinge before the opalesence inside.

Similar to the Mudflat Topshell.

It can be difficult to tell the Mudflat

Topshell and the Ridged Topshell apart as

surface patterning is highly variable within

each species. Young specimens are also

very similar while older shells often have

their distinguishing characteristics eroded

away.

May be confused with: Spotted topshell/

M ihi ( )

Height: 21-28mm, Width: 21-31mm

Spotted Topshells have a solid, globe-

shaped shell with a pointed tip. This is wider

at the base and generally larger than both

the Mudflat and Ridged Topshells. The

exterior is covered with a thick, dull olive,

finely ridged periostracum (outer coating).

Weathered shells are dark bluish or purplish

brown with spiral series of white vertical

dashes, while their largest spiral band has

distinctive fine cross-hatch patterns.

ã Melagraphia aethiop

Topshell

Trochidae

Topshell /

Matamatangongo

Micrelenchus tenebrosus

9-12 mm, 8-10 mm

Family:

Common Names

Latin Name:

Height: Width:

Description:

Habitat:

:

Exterior dark bluish to dark

greenish-grey with darker spiral ridges.

Interior of opening iridescent greenish or

bluish. All Micrelenchus species are less

than 1cm wide.

Generally associated with

seaweeds (e.g. ) and

seagrass in the sheltered waters of tidal

mudflats.

Ulva gracillaria

Remarks: Previously divided into two species

( and ) between them

occupying a range of habitats from open

water situations to more sheltered situations.

The former is now recognised as an

‘ecotype’ (a subset of individuals within a

species with a characteristic appearance) or

variant of .

M. huttoni M. tenebrosus

M. huttoni

M. tenebrosus

Common Species

of the Estuarine Mudflat
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Spire shells

Batillariidae

Spire Shell, Horn Shell /

Koeti, Huamutu

Zeacumantus lutulentus

to 30 mm

Family:

Common Names:

Latin Names:

Height:

Descriptions:

Habitat:

Remarks:

Exterior grey filmed. Close-up

has two shallow divisions or ridges on the

lower part of the shell.

The Spire shell lives chiefly on

organic mud.

Spire shells are also known as

horn shells. In mudflats, the Spire Shell and

Small Spire Shell may be eroded and difficult

to tell apart without close examination.

Common Species

of the Estuarine Mudflat
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Mudflat Snails

Amphibolidae

Mudflat Snail / Tãtiko

Amphibola crenata

22- 31 mm, 23–30 mm

Family:

Common Names:

Latin Name:

Height: Length:

Description:

Habitat:

Remarks:

Cultural uses:

Grey to yellowish brown

exterior, purple interior with a white lip.

Thick, roughly sculptured shell. Similar in size

and shape to the garden snail.

Abundant on high tidal sandy-mud

and muddy flats. Larger snails may live

down to the low water line. Smaller snails

are commonly concentrated on finer

sediments and have a more restricted

distribution than adults.

Endemic to New Zealand

estuaries. They are useful as an indicator

species being sensitive to heavy metal

pollution. The mudflat snail breathes air and

survives underwater between tides by taking

in a bubble of air before closing its

operculum. They are most active when the

tide is out. At high tide the snails lie buried

and motionless in the sediments to avoid

being eaten by fish. Mudflat snails reach

maturity at 2 years and can live for 12 or

more years. These snails are effective

“gardeners”, sifting and ploughing twice

their own body weight of sediment hourly

(approx 58kg annually per snail!). A

characteristic long, thin meandering faecal

string is left behind once the nutrients have

been extracted from the organic matter in

the mud.

Large quantities of Mudflat

Snails were eaten by early M ori.ã

Each breeding adult produces a nidus

(a tyre-like rim containing 7,000 – 10,000 eggs)

every 5 days throughout the November to

March breeding season.

Photo: Monica Peters

Common Species

of the Estuarine Mudflat
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Estuarine Limpet

Acmeidae

Estuarine limpet

Notoacmea helmsi

8-12 mm

Family:

Common names:

Latin Name:

Length:

Description:

Habitat:

Fragile shell variably coloured

though usually light brown, black or greyish

green with 30-40 radiating dark lines.

Limpets are always found clinging

to rocks and other hard surfaces including

the shells of mudflat snails, cockles and

mussels. They are found in the intertidal

zone where they graze primarily on

epiphytes and/or the microscopic stages of

macro-algae.

Remarks: The ability to clamp down firmly on

to hard surfaces when disturbed is a useful

adaptation. This reduces the risk of being

dislodged by waves and water currents and

helps seal moisture inside the shell when

out of the water. Being difficult to remove

also provides protection from predators.

Once under water, limpets raise their shells

to allow a respiratory current to enter and

grazing on small algae begins soon after.

Polychaetes

Approximately 40mm.Length:

Description:

Remarks:

Finely segmented bodies with

fine bristly hairs projecting from each.

Commonly around 4cm long.

Related to earthworms. Filter or

deposit feeders. Polychaete worms are

extremely common with over 5,300 different

species described worldwide. Some are free

moving while others are sedentary burying

themselves into the estuary sediments

leaving a pinprick hole on the surface. The

distribution of the different species depends

on the texture of the sediment, salinity,

exposure to air and level of pollution.

Common Species

of the Estuarine Mudflat

Other Estuarine Organisms
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Mudflat Anemone

Anthopleura aureoradiata

8mm

Latin Name:

Width:

Description:

Remarks:

Brown or grey coloured. Disc

8mm across.

This small anemone is typically

found attached to cockle shells, though may

also be found in areas where water forms a

permanent pool. It may also burrow into the

harbour flats attaching itself to small stones

3 or more cm below the surface. Where they

are withdrawn at low tide, these anemones

leave a characteristic circular depression on

the surface of the sand.

Burrowing Anemone

Edwardsia tricolor

Up to 50mm

Clay coloured and finely

wrinkled. Usually less than 5cm long.

One of the simplest of all

anemones, the Burrowing Anemone digs

into the sand by widening the base of its

cylindrical body and thrusting its muscles in

a down-wards motion. When the animal is

buried, only the oral disk circled by 16

tentacles can be seen. Anemones are

carnivorous, feeding on various

invertebrates and fish, which are

immobilised by special stinging cells on the

tentacles (nematocysts). Prey is passed into

the mouth by the tentacles.

Latin Name:

Length:

Description:

Remarks:

Other Estuarine Organisms

Their colouration results from algae. It is

common for anemones to contain algae

which are protected and sheltered by the

animal. Algae use up the anemones’

waste products as nutrients and in return

provide the anemone with some food in

the form of carbohydrates they

manufacture by photosynthesis.
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Estuarine Barnacle

Modest Barnacle,

Estuarine Barnacle

Austrominius modestus

Elminius modestus

Common Names:

Latin Name:

Description:

Previously:

1.5mm across, outline of the

shell wavy at the base. Made up of 4

overlapping outer plates though these may

be difficult to see because of the barnacle’s

small size. Distinctive kite-shaped feeding

aperture. Barnacles growing in crowded

colonies have thinner shells and a more

columnar shape.

Other Estuarine Organisms

Remarks: Also known as the Modest

Barnacle, this is the dominant barnacle of all

harbour waters. The name has recently

changed to .

Barnacles reach high densities in estuaries

through tolerance to low salinity, still water

and high turbidity. They are attached to a

variety of hard surfaces such as rocks,

gravel, wharf piles, the pneumatophores

(breathing roots) of Mangroves as well as

cockle shells. Fine appendages attached to

the barnacles filter plankton from the water.

Predators include whelks, cushion stars and

flatworms.

Austrominius modestus

Ghost Shrimp

Callianassa filholi

Up to 50mm

Latin name:

Length:

Description:

Remarks:

Pale milk-white tinged with coral

pink, up to 5cm long.

The Ghost Shrimp makes long

semi-permanent burrows up to 60cm deep

in the muddy sand between mid- and low-

tide levels. Burrows have several openings

each and are occupied by one male and

two females. Ghost shrimps prevent their

burrow from collapsing by secreting mucus,

which they adhere to the walls of the

structure. Ghost shrimps are filter feeders,

drawing surface sediments into the burrow

through waving their pleopods (appendages

on the abdominal segments). This produces

a small crater at the inhalant opening of the

burrow. The material rejected from the

feeding process creates a characteristic

volcano shape at the exit point of the

burrow.
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Amphipoda and Isopoda

Description:

Remarks:

Both are only several millimetres

long. Amphipoda have bodies that appear

to be flattened from the sides (e.g. sand

hoppers). Isopoda by contrast are flattened

from above and are the marine relatives of

the common garden slater (whose shape

they resemble).

Some of the names given to these

crustaceans include sand hoppers, sand

fleas, sea lice. Amphipoda have legs which

are often long and they can move by

jumping. Many Isopoda make a rapid

scurrying movement out of the water and

others can swim using abdominal

appendages adapted for swimming called

pleopods. The majority of these crustaceans

are scavengers and feed on dead plant and

animal matter.

Generic drawings of an isopod

from the side and from above.

Stalk-eyed Mud Crab

Macropthalmus hirtipesLatin Name:

Size:

Description:

Remarks:

Generally do not grow larger than

20mm across the carapace, though older

crabs may grow up to 30mm across.

A low-tidal mud-flat crab. Deep-

green carapace with scattered dense brown

spots. Its legs are yellow-green and the

nippers are red when viewed from below.

Male and female have hairy legs while the

only the male has hairy, symmetrical,

spade-like nippers. The carapace is almost

rectangular with 3 spines either side.

Constructs temporary burrows in

waterlogged sediments below mid-tide

level, the main purpose of which is to protect

the crab against predation. More nomadic

and not so dependent on its burrow as

.Helice crassa

Stalk-eyed Mud Crabs cannot survive more

than 8 hours out of the water and are mainly

active at night. A major part of the diet is

made up of organic matter sifted from the

surface mud, although fragments of algae

growing on the shells of Mudflat snails are

also eaten. Predators include: cod, eel, rays,

snapper and sea birds such as herons and

kingfishers.

Other Estuarine Organisms
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Tunelling Mud Crab

Helice crassaLatin Name:

Description:

Remarks:

Grey to olive brown above,

grey-ish-white underneath. Legs are without

hairs and the carapace is almost square.

The crabs construct permanent

downward-slanting burrows 10-15mm

across in well-drained compacted

sediments up to 60cm long. Some are un-

branched while others form a complex

labyrinth of intersecting tunnels. The surface

is littered with piles of excavations. Crabs

never move far from their burrows, returning

quickly to them in times of danger and

stress. They are active on the surface as

soon as the ebbing tide has exposed the

mud flats and feed mostly on fine particulate

organic matter though also occasionally on

bleached and decomposing sea lettuce

which is torn into small strips. The crabs are

extraordinarily perceptive to moving objects

and can react to a person more than 40m

away.

Sea Lettuce

Ulva, Sea Lettuce

Ulva lactuca

Common Name:

Latin Name:

Description:

Remarks:

Ulva, aptly named “sea lettuce”

is bright green.

Seaweeds are classified as algae

and are only remotely related to terrestrial

plants. In spring, longer days, warmer

temperatures and higher nutrients levels in

the water stimulate a flush of growth from

Enteromorpha, Ulva and Gracilaria after

their winter dormancy. Ulva and

Enteromorpha flourish in green patches.

When these seaweeds begin to rot,

hydrogen sulphide - which smells like rotten

eggs, is released.

Seaweeds

Other Estuarine Organisms
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Enteromorpha

Two growth forms of Enteromorpha shown

Description:

Remarks:

Their bright green colour is

reasonably unique. Growth forms are varied

and range from short green turf on rocks to

large tangled mats. Most likely forms found

in estuaries include:

1. Short tufts on cobbles and rocks,

2. Narrow tangled strings in a mat form

3. In ponds as floating tangled mats

4. As tangled windrows on beaches

Enteromorpha are always

associated with some freshwater input. All

Enteromorpha have hollow stems and the

thicker stemmed variant tends to be only in

permanent water.

They can be distinguished from filamentous

green algae or slime by the way they lie on

the ground.

Gracilaria

Gracilaria chilensisLatin Name:

Description:

Remarks:

Gracilaria is a red seaweed.

Gracilaria can turn parts of the

estuary deep brown during bloom

conditions.

Seaweeds
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Equipment required: Spade or trowel, 30cm

ruler, large sieve, bucket, 2 ice cream

containers, paper, pen, 4 stakes, GPS unit.

Prior to getting underway, it is important to

know that cockles form patchy distributions

throughout the estuary. Keep this in mind

when mapping their density and follow the

steps below.

Step 5

Step 6:

Step 7:

Step 8:

: You will be taking 10 samples up the shore

and 10 samples across the shore (a total of 20

samples). The numbers you calculated above

correspond to the number of paces between each

sampling point across and up the shore.

Begin at the low shore marker and pace out the

number of paces calculated in step 4 for the lower

to upper shore markers. This is site one.

Write on your recording sheet ‘Lower to Upper’ as a

heading and underneath write site one.

Use your ruler to mark an area 316x316mm.

The reason for this size is that it is exactly one tenth

of a square meter (when you multiply the result by

10 you will estimate the density of cockles in 1m ).

Dig out the 316mm x 316mm area down to 7cm

depth or slightly more (cockles will live to a

maximum of 7cm depth) and put the sediment and

cockles into the ice cream container.

Fill your bucket with water. Put the sieve

over this and empty some of your sediment and

cockles into the sieve. Swoosh the sieve in the

water (but do not immerse it) to separate the

cockles from the sediment. Put the cockles into your

empty icecream container ready for counting.

Continue until you have sieved all the

sediment/cockles.

Count the number of cockles that were

present in the sample. Record this number on your

sheet. If you want to keep a track of changes in

cockle size overtime you may wish to measure the

width of each cockle too. This is not compulsory.

2

Step 9: repeat steps 5-8 nine more times (so

that you have taken 10 samples up the shore)

Example of density distribution

in a cockle bed

High density

Medium density

Low density

Step 1:

Step 2:

Step 3:

Gather up all your equipment and go to a

known cockle bed or an area you are interested in

investigating.

Try to locate the approximate boundaries of

the cockle bed by digging around it’s edges and

trying to locate cockles. Where there are very low

densities of cockles mark the boundaries with a

stake. Place a stake at the low shore boundary and

another at the high shore boundary. Place the

other two stakes at the cross shore boundaries.

Write down the positions of your boundary

markers after checking their locations with a GPS

unit if possible. You may be able to borrow a GPS

unit from a local boat owner or Regional Council,

District Council, Department of Conservation, or

Fish and Game office. If a GPS unit is not available

consider whether driving permanent markers (e.g.

warratahs) deeply into the sediment will create a

safety hazard. It is important to know the location of

your monitoring sites if you plan to come back and

monitor abundance over time.

Step 4: After placing the boundary stakes, pace out

the distance between the upper and lower shore

pegs. Write this down. Then pace out the distance

between the cross shore pegs. Write this down.

Divide the number of paces by 10 for each distance

(e.g. 40paces ÷ 10 = 4)

Measure across here

Appendix 2:

Cockle Monitoring Methodology
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High › 500/m2

Moderate 10-500/m2

Low ‹ 30/m2

Cockle Density Classification:

Lower Shore – Upper Shore Cockle Data

Individual cockle

measurements

(optional)

Average size

(if measurements

taken)

Total no. of

cockles in

sample

Total cockle no.

multiplied by

10 = no./m
2

Site

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

Site 8

Site 9

Site 10

Turning the Tide97

Cockle Monitoring Methodology



A
p
p
e
n
d
ic

e
s

Across Shore Data

Stake 3: First stake across the shore GPS Coordinates

...................................................

Stake 4: Second stake across the shore GPS Coordinates

...................................................

Number of paces across shore between stakes

...................................................

Paces divided by 10 (distance between sites) ...................

Cockle Monitoring Methodology

High › 500/m2

Moderate 10-500/m2

Low ‹ 30/m2

Cockle Density Classification:

Lower Shore – Upper Shore Cockle Data

Individual cockle

measurements

(optional)

Average size

(if measurements

taken)

Total no. of

cockles in

sample

Total cockle no.

multiplied by

10 = no./m
2

Site

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6

Site 7

Site 8

Site 9

Site 10

Step 10: repeat steps 5-9 for the ‘cross shore’

markers (i.e. sample 10 sites across the shore)
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