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Executive Summary

Purpose
This report confirms the environmental performance indicators (EPIs) for the marine
environment. It explains how indicators were modified following submissions received to the
draft discussion document (Environmental Performance Indicators: Proposals for the marine
environment, MfE 1998a), identifies roles for each EPI, and provides detailed monitoring and
reporting requirements. Finally, it canvasses the steps involved in implementing the indicators.
The key audience for this report will be those implementing and reporting on these indicators,
including regional councils, territorial local authorities, industry/commercial operators and,
some central government departments.

Issues for the marine environment
Our marine environment supports some of our most important ecosystems (DoC and MfE 2000)
and much of the wealth of our biodiversity. The marine environment also provides many
critical ecosystem ‘services’, such as regulating climate, providing a sink for nutrients, and
treating and assimilating wastes. However, the marine environment is subject to a wide range
of human activities which impact on the environment to varying degrees. Indeed, the main
cause of biodiversity loss is human activity, including expanding coastal and urban
development, growing demand for food resources and commercial products, and increased
pollution.
Management of these issues in the marine environment is made more complex by the lack of
good data and information on which to base decisions. The EPIs developed for the marine
environment are aimed at filling these gaps by measuring, monitoring and reporting on the
marine environment and the effects of human activities. EPIs will report on how well we are
looking after our environment, and the data collected will be used to prompt appropriate and
timely responses to environmental issues.

The process leading to the confirmed indicators
Development and confirmation of the EPIs for the marine environment was the result of a
continuous cycle of scientific and peer review, which included managers, users and technical
workshops, and specific input from Maori. The proposed indicators were published in
November 1998 (MfE 1998a) and reviewed by a number of focus group workshops, hui and
meetings. Indicators were amended as a result of these meetings and comments in
40 submissions, received from central government, regional and local councils, industry, nongovernment organisations, universities and the general public. The final set of indicators was
confirmed in June 1999.
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The confirmed indicators
The set of confirmed marine EPIs was chosen as the most appropriate indicators for monitoring
marine issues at the national level. There are 30 confirmed indicators for the marine
environment measuring the condition (or state) of the environment, the direct pressures on this
environment and the responses by us to environmental issues. They will operate at a scale
sufficient to inform resource managers and the public about key issues and risks to the marine
environment. In many cases, however, they will signal the need for additional survey,
monitoring or research at a more detailed level.
Indicators for the marine environment were grouped into five areas, reflecting issues or
elements of the environment. These indicators will be implemented in two stages. Stage 1
indicators are those already being implemented, or that are capable of being implemented within
two years. Stage 2 indicators require further development before implementation, and will be
developed over the next three to five years. Fifteen indicators will be implemented as Stage 1,
and 15 as Stage 2. The number of indicators within each group and their implementation status
are summarised in Table E1.
Table E1:

Summary of confirmed indicators for the marine environment, by group and
implementation status
EPI group

Total no.
indicators

Stage 1
indicators

Stage 2
indicators

Physical/chemical

6

1

5

Habitats, communities, species

5

1

4

Human health and values

7

4

3

Fish stocks

9

8

1

Fishing impacts

3

1

2

30

15

15

Total

The set of confirmed indicators and their status of implementation is listed in Table E2.
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Table E2:

Confirmed indicators for the marine environment

EPI group
Physical/
chemical

Stage 1
(2001–2003)
ME5: Frequency of confirmed marine
spills by type, cause and location

Stage 2
(2001–2006)
ME1: Change in catchment land use in
near-shore areas susceptible to
sedimentation
ME1a: Change in sedimentation for
selected near-shore areas
ME2: Change in catchment land use for
estuaries susceptible to eutrophication
ME2a: Chl-a concentrations for selected
estuaries
ME4: Toxic and ecotoxic contaminants in
shellfish and sediments at selected
monitoring sites

Habitats,
communities,
species

ME6: Percentage change in extent of
selected marine habitats

ME6a: Biodiversity condition of selected
marine habitats and communities at
selected sites
ME7: Percentage area of each of New
Zealand’s different marine environments,
ecosystems and habitats under
protection
ME8: The number of taxa in IUCN and
New Zealand threat categories
ME9: Abundance and distribution of
adventive marine species

Human health
and values

ME10: Percentage of monitored beaches
in beach grades

ME11: Frequency, location and species
of toxic and non-toxic algal blooms

ME10a: Percentage of season beaches
or coastal areas were suitable for bathing
or shellfish gathering

ME13a: Area of New Zealand coastline
with legally, physically or unrestricted
public access

ME12: Quantity and category of litter per
unit area in the strand zone of beaches

ME14: Percentage of coastal
environment type in each category of
natural character

ME13: Percentage of New Zealand
coastline in public ownership
Fish stocks

ME16: Ratio of current biomass to target
biomass for modelled stocks
ME17: Percentage of stocks modelled
that are at or above target level

ME31: Number of non-assessed species
of high, medium, low or unknown value,
with the percentage of associated/
dependent species that are protected

ME18: Number of assessed stocks (of
high, medium or low value) about which
stock status is known or unknown
ME22: Level of total catch for each
species, by area
ME24: Ratio of total catch to sustainable
yield for modelled stocks
ME27: Current TAC for each stock
ME29: Ratio of TAC to sustainable yield
for modelled stocks
ME30: Percentage of stocks with current
biomass below target where rebuilding
strategies are in place
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EPI group

Stage 1
(2001–2003)

Fishing
impacts

ME32: Number of different non-fish and
protected species caught, by species, per
fishery, by area, by year

Stage 2
(2001–2006)
ME33: Level of fishing effort, by method,
by area, by year
ME34: Change in area of habitats (%)
covered by marine farms

Note: see Abbreviations list at the end of the document for explanations of abbreviations used.

Next steps
Implementation of Stage 1 indicators is the next step in progressing the EPI Programme for the
marine environment. Proposed responsibility for implementation of Stage 1 indicators is shown
in the table below.
Table E3:

Agency responsible for implementation of Stage 1 indicators
Indicator

ME5: Frequency of confirmed marine spills by type, cause and location
ME6: Percentage change in extent of selected marine habitats
ME10: Percentage of monitored beaches in beach grades
ME10a: Percentage of season beaches or coastal areas were suitable for
bathing or shellfish gathering
ME12: Quantity and category of litter per unit area in the strand zone of
beaches
ME13: Percentage of New Zealand coastline in public ownership

Responsible agency
(in partnership with)
MSA, RCs, ERMA
RCs, TLAs, DoC
(MfE)
RCs, TLAs
(MoH, MfE)
RCs, TLAs
(MoH, MfE, commercial
shellfish growers)
RCs, TLAs, DoC
(community groups)
RCs, TLAs
(MfE)

ME16: Ratio of current biomass to target biomass for modelled stocks

MFish

ME17: Percentage of stocks modelled that are at or above target level

MFish

ME18: Number of assessed stocks (of high, medium or low value) about
which stock status is known or unknown

MFish

ME22: Level of total catch for each species, by area

MFish

ME24: Ratio of total catch to sustainable yield for modelled stocks

MFish

ME27: Current TAC for each stock

MFish

ME29: Ratio of TAC to sustainable yield for modelled stocks

MFish

ME30: Percentage of stocks with current biomass below target where
rebuilding strategies are in place

MFish

ME32: Number of different non-fish and protected species caught, by
species, per fishery, by area, by year

MFish
(DoC)

To implement these indicators (and Stage 2 indicators in the future), standardised methods for
monitoring and reporting are required. Criteria and thresholds will also be needed to interpret
indicator information.

vi
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Implementation of many of the EPIs depends on the development of a nationally consistent
marine classification system. The same approach used in the development of classification
systems for other EPI strands will be applied to the development of a marine classification
system. This will be a priority work area for the MfE, especially for Stage 2 indicator
development. Steering and technical groups have been formed to overview and support the
development of this system.
The data requirements and reporting of data collected will be unique for each EPI. In the EPI
Programme the Minimum Monitoring and Reporting Requirements (MMRR) process has been
developed to identify what information to collect, how much to collect and where it should be
collected. An MMRR template provides guidance in the details of how each indicator will
work, and how it will be implemented and reported. Eventually, reporting of each indicator will
be presented on the MfE web site. Stage 1 and Stage 2 indicators for all the strands will be
progressively implemented over the next five years. We expect a patchwork of indicators, and
coverage of New Zealand, to evolve over time.
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1

Introduction

Purpose and audience of this document
This document reports on the confirmed indicators for the marine environment and describes
how they fit into the wider Environmental Performance Indicators (EPI) Programme. It
explains how indicators were modified, based on submissions received to the discussion
document Environmental Performance Indicators: Proposals for the marine environment (MfE
1998a). It proposes responsibilities for implementation, and gives details for monitoring and
reporting requirements. The key audience for this document are the regional councils and
unitary authorities (RCs), territorial local authorities (TLAs), industry/commercial operators,
and government departments who will be implementing and reporting on these indicators.

The EPI Programme and state of environment reporting
In 1997 The State of the New Zealand Environment was published (MfE 1997). This report
concluded that New Zealand lacked the long-term, consistent and integrated information needed
to make sound environmental decisions. The EPI Programme was initiated to target this
deficiency. The overall purpose of the programme is to develop and use indicators to measure
and report on how well we are looking after our environment, and to use this information to
make informed and timely responses to environmental problems.
The Government’s objectives for the EPI Programme are:
•
to systematically measure the performance of its environmental policies and legislation
•
to better prioritise policy and improve decision making
•
to systematically report on the state of New Zealand’s environmental assets.
Indicators are being developed to measure and report on the pressures on our environment, the
condition (or state) of the environment and the responses we have taken to manage any
undesirable change in the environment. The EPI Programme encourages collaboration between
the monitoring programmes of resource management agencies. In this way, common methods
and sampling protocols can be developed, research can be better targeted and planning coordinated.
Over time, the information produced by the EPI Programme will increase knowledge about the
state of New Zealand’s environment, improve our ability to report on environmental health and
trends, provide the tools for effective evaluation of policy, and provide the information base for
more informed policy and management decisions. Information from the EPI Programme will
also form the basis of future national reports on the state of the environment. It will be available
to the public through the internet and can be used for policy evaluation and other purposes.
The Ministry for the Environment (MfE) leads the EPI Programme, with input coming from
other government departments, local government, iwi, Crown Research Institutes (CRIs),
consultants, non-government organisations (such as environmental groups), and industry. There
are 12 ‘strands’ of indicators under the EPI Programme, based on key environmental goals for
New Zealand. The indicators developed and confirmed to date (July 2001) include those for:
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•
•
•
•
•
•
•

land, air and water
ozone
climate change
waste, hazardous waste and contaminated sites
the marine environment
transport
biodiversity.

Proposed indicators for energy and toxic contaminants have been developed, and indicators for
pests, weeds and diseases and urban amenity are currently being developed. The MfE is also
working with Maori on the development of EPIs from a Maori perspective.
The first stage in the implementation of the marine EPI Programme (Stage 1) is to develop
indicators for which data and methods are already available. The next stage (Stage 2) is to
identify monitoring requirements for the remaining indicators and pinpoint gaps in our
knowledge of the marine environment.
Indicators are still being developed, but the Ministry intends to have a tool box of core EPIs
available for use by 2002.

What is an indicator?
Indicators are repeated measurements of a variable that are used to detect change in relation to a
benchmark, condition or guideline. Environmental indicators simplify, quantify and
communicate trends in, and impacts on, ecosystems. For example, the marine indicator ME1
measures changes in land use in catchments as an indicator of potential sedimentation threat in
near-shore areas. A key set of indicators should provide rigorous data describing major trends
and impacts on the environment. This information can then be used by the Ministry to assess
the performance of our environmental policies, and ultimately to achieve better environmental
outcomes.

The pressure-state-response model
The EPI Programme uses an issue-based pressure-state-response (PSR) model for developing
environmental indicators, see Figure 1.1. The PSR model is recognised worldwide as a useful
framework for indicator development and reporting, and can be summarised as follows. Human
activities exert pressures on the environment, causing changes in the quality and quantity of
natural resources. These changes alter the state, or condition, of the environment. The human
responses to these changes include any organised behaviour that aims to reduce, prevent or
mitigate undesirable change to the environment.

2
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Figure 1.1: The PSR model

An ecosystem approach was also incorporated to develop the marine environment indicators.
Such an approach recognises the relationships between the biological and physical elements of
the environment, and human uses and values.

Issues for the marine environment
New Zealand’s marine environment is vast, stretching over 30 degrees of latitude from the subtropics in the north to the subantarctic in the south. It covers a total area of 1.2 million square
nautical miles and is 15 times larger than New Zealand’s land area. The marine environment
comprises a diversity of ecosystems supporting a wealth of species. It is also subject to, and
affected by, a wide range of human activities. The main cause of biodiversity loss in the marine
environment is human activity such as increased coastal development, growing demand for food
resources and commercial products, and increased pollution.
In the course of developing EPIs for the marine environment, eight key areas of concern were
identified which would focus on the critical dimensions of the environment that should be
monitored to track impacts from human activity. The eight key areas were:
•
poor water quality
•
sustainable land management
•
loss of marine biodiversity
•
maintaining a representative network of coastal and marine habitats and ecosystems
•
effects of impacts from human activities
•
effects of impacts from adventive animal and plant life
•
maintaining human health and values
•
limited environmental information.
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Marine environmental issues were then grouped into five areas/categories:
•
marine physical and chemical environments
•
marine habitats, communities and species
•
human health and values
•
fish stocks
•
fishing impacts.
These are detailed below.

Marine physical and chemical environments
Changes in the physical or chemical aspects of the environment can alter ecosystems at various
levels (species, habitats and communities) by smothering, toxic effects, or habitat alteration.
Among the issues of concern are nutrient levels, contaminant levels, sediment quality and
quantity, and changes in sea level. Activities at sea, such as oil spills from ships, can also place
pressures on the physical/chemical state of the marine environment.

Marine habitats, communities and species
Marine habitats, communities and species are vulnerable to human disturbance. The
maintenance of diversity of marine habitats is critical to ecosystem functioning. Protection of
representative samples of all classes of the marine environment will assist in protecting
biodiversity, although many habitat types are currently under-represented in New Zealand’s
network of protected areas. Other threats to biodiversity include loss of species, and pressure on
endemic species from adventive species.

Human health and values
Maintaining the natural character of the marine environment, clean swimming water, public
access to the coast and sea, and mahinga kai are some of the most important characters of the
marine environment valued by humans. Pollution, ownership of land and inappropriate
development and activities can all affect these values.

Fish stocks
The health of populations of fish species living in the sea forms an important part of the marine
environment and the New Zealand economy. Fishing depletes populations and affects other
marine species and habitats associated with (or dependent on) fished populations.

Fishing impacts
Fishing impacts include direct harvest, by-catch effects, benthic habitat disturbance, food web
changes and genetic changes. Removal of target and non-target species and habitat disturbance
by fishing has been suggested as being one of the most important human impacts on the marine
environment.

4
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Policy
The final set of indicators was developed to address and progress the Government’s key policies
for the marine environment. These include:
•
New Zealand Coastal Policy Statement (NZCPS)
•
New Zealand Biodiversity Strategy (2000)
•
Conservation Management Strategies
•
Changing Course – Towards Sustainable Fisheries 2010
•
Ballast Water and Ship’s Hull De-fouling (1998)
•
New Zealand Marine Oil Spills Response Strategy 1996
•
Draft National Agenda for Sustainable Water Management (1999)
•
New Zealand Hydrographic and Bathymetric Strategy
•
regional policy statements and regional coastal plans
•
Sustainable Land Management Strategy.
Goals from the key legislation and policy (used for indicator development) are to:
•

protect areas of significant indigenous vegetation and habitats of indigenous fauna
preserve, and, where appropriate, restore the natural character of the coastal
environment, including the protection of:
–
significant natural areas and ecosystems
–
significant landscapes and other places of cultural significance
–
ecological and other natural processes and structures

•

maintain and enhance public access to and along the coastal marine area

•

protect characteristics of special value to tangata whenua

•

maintain and enhance water quality in the coastal marine environment

•

avoid natural hazards and mitigate their effects

•

maintain in public ownership all foreshore and seabed

•

protect marine mammals and manage the adverse effects of human interactions on them

•

establish, restore and manage a network of marine protected areas representative of the
full range of natural features and marine life of New Zealand waters

•

protect indigenous wildlife, game birds and their habitats in the coastal marine
environment

•

provide for the sustainable utilisation of fisheries resources

•

maintain biological diversity of the aquatic environment

•

ensure fisheries decisions are based on best available information

•

avoid, remedy or mitigate any adverse effects of fishing

•

effectively manage or eradicate pests.
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The process of developing indicators
The process of developing and confirming the marine EPIs is outlined in Figure 1.2.
Figure 1.2: Indicator development process

The development of marine EPIs involved an extensive process of analysis and consultation.
This began with an examination of legislation and policy goals effective in New Zealand,
monitoring practice and science capabilities for the marine environment, and the identification
of key environmental issues. Input was gained through a series of workshops, focus groups and
hui. The initial investigation and evaluation of indicators resulted in a set of 34 proposed
marine EPIs, which were presented in a discussion document for public comment in November
1998 (MfE 1998a).
Forty submissions were received from central government agencies, regional councils and
territorial local authorities, industry, non-government organisations, universities, CRIs and the
general public. The proposed set of EPIs was supported by the majority of submitters.
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The EPIs were refined by incorporating comments made in submissions (Summary of
Submissions: Proposals for the marine environment, MfE 1999a) and from the outcomes of an
intensive programme of consultations with regional councils, territorial local authorities and
Maori groups, a series of technical workshops (involving central government agencies) and
scientific peer review. The aim of this consultative process was to develop a robust set of
indicators that will meet the needs of, and be endorsed by, a wide range of monitoring agencies
operating at a variety of scales.
The final set of 30 EPIs for the marine environment was confirmed in June 1999.
Implementation of some of the Stage 1 indicators has begun. These are indicators that are
currently being monitored or have well established and credible methods and sampling
protocols. Methodologies for the remaining Stage 1 and 2 indicators is progressing.
Developing indicators is an ongoing process. We expect that new indicators will be developed
over time as research and monitoring provide us with a better understanding of environmental
issues and the relationships between ecosystems and human uses and values.

MMRR: the minimum monitoring and reporting requirements
In order to implement the confirmed marine EPIs effectively, monitoring and reporting systems
need to be defined and agreed on with the key administering agencies. Where possible, the EPI
Programme will use and build on existing monitoring programmes and datasets. In the absence
of any such programmes expertise will be sought to assist in developing a nationally focused
monitoring programme. Some marine environment databases are held by regional councils, the
Ministry of Fisheries (MFish) holds extensive information on New Zealand fish stocks, and
other agencies (such as the Department of Conservation (DoC), the Ministry of Health (MoH),
CRIs and other research agencies) hold important databases that will be relevant to the
development of indicators.
As part of establishing the minimum monitoring and reporting requirements (MMRR) for the
Stage 1 indicators, the following questions were investigated with parties interested in defining
the methods, protocols and systems for data collection, storage and access for EPIs. These
questions have subsequently been developed into a template (see Appendix 1).
•
What to monitor? (This has already been determined by the confirmed indicators.)
•
How to monitor? Where to monitor? When to monitor?
•
Who will be responsible for monitoring?
•
How much information do we need for reporting?
•
What is our sampling strategy?
•
How should we store indicators information?
•
How should we transfer indicators information?
•
How will monitoring results be used?
•
Who owns the information?
•
Who pays for monitoring, information management and reporting?
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Experience has shown that many of these questions can be addressed through technical working
groups (for example, how to monitor), but other issues need to be addressed at a management
level with the monitoring agencies. We intend to use consultative groups (such as regional
councils, Resource Managers Group) to work through the generic policy issues, but ultimately
we expect to enter specific arrangements (for example, memoranda of agreement) with each
monitoring agency. We do not intend to use the regulatory powers of the Resource
Management Act 1991(section 43), but it remains an option of the last resort (although it has its
limitations too).
The process of establishing the MMRR will involve developing partnerships with these key
agencies. It is important to identify what data are readily available as the result of current or
previous monitoring, where the gaps are and how these gaps might be filled, what the broader
information management requirements are, and how the Ministry will report on the indicators.
Eventually, reporting of each indicator will be presented on the MfE web site. This process is
outlined in Figure 1.3.
Figure 1.3: MMRR – minimum monitoring and reporting requirements

Partnerships
Partnerships will be a vital component in the success of the national state of the environment
reporting system. Partnership must be established between MfE and regional, unitary, district
and city councils, other government departments, iwi, CRIs and other research agencies,
industry or sector and community groups. What agencies are involved will depend on what is
being reported – air quality, biodiversity, transport, water quality, etc. Partnership will be a
feature of the Ministry’s relationship with any agency or group that has a formal role in
monitoring the state of the environment.
Partnership is not new. The environmental indicators and national reporting system have been
developed over the past five years. Currently indicator data and information are beginning to be
collected and reported within the partnership framework. This co-operation results in a
consistent approach to monitoring the environment, improved data quality, reduced duplication,
better access to information for state of the environment reporting, and cost sharing.

8
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The structure of this report
The next five chapters (2 to 6) report the confirmed marine physical/chemical indicators, marine
habitats, communities and species indicators, human health and values indicators, fish stocks
and fishing impact indicators.
Each chapter provides information, where possible, on:
•

why the confirmed indicators within each of these groups were chosen

•

which indicators were not included (including a discussion of key issues raised from
submissions and the Ministry’s decisions)

•

how the indicator will work, such as:
–
key agency/ies responsible for implementation
–
units/measures that may be used to implement them and anticipated frequency of
reporting
–
MMRR
–
examples of reporting (using hypothetical data where no real data is available).

Chapter 7 discusses marine environmental indicators relevant to Maori. The final two chapters
show how the marine indicators link with other indicators already developed (Chapter 8) and
outline the steps for implementation and reporting of these indicators (Chapter 9). They also
discuss the development of a marine classification system, which is imperative for the
implementation of many EPIs.
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2

Confirmed Marine Physical/Chemical
Indicators

Six indicators were confirmed to report on changes in physical or chemical aspects of the
marine environment. Three directly quantify the physical/chemical state of the marine
environment, while three quantify pressures on the physical/chemical state of this environment.
The indicators address the environmental issues of eutrophication, sedimentation, marine spills
and toxic and ecotoxic contaminant levels.
Table 2.1:

Confirmed physical/chemical indicators
Indicator

Stage

P-S-R

Unit and frequency

ME1: Change in catchment land
use in near-shore areas
susceptible to sedimentation

2

Pressure

% change (ha) per
catchment per 5 years

ME1a: Change in sedimentation
for selected near-shore areas

2

State

m per area per 5 years

RCs
(MfE)

ME2: Change in catchment land
use for estuaries susceptible to
eutrophication

2

Pressure

% change (ha) per
catchment per 5 years

RCs
(MfE)

ME2a: Chl-a concentrations for
selected estuaries

2

State

Median concentration
per estuary per annum

RCs
(MfE)

ME4: Toxic and ecotoxic
contaminants in shellfish and
sediments at selected
monitoring sites

2

State

Median concentration
of contaminant per site
and region per annum

RCs
(MfE, commercial
shellfish growers)

ME5: Frequency of confirmed
marine spills by type, cause and
location

1

Pressure

No. spills per region per
annum

MSA, RCs, ERMA

3

Agency
RCs
(MfE)

ME5 is the only indicator in this category that will be implemented as Stage 1 (and then only in
part). Implementation of the other five EPIs relies on the development of a marine classification
system and agreed MMRR. In response to concern raised in many submissions at the work
required to develop a classification system, development of the marine classification system will
be a priority project. Until this system is developed it will not be possible to implement or
report on many of the indicators properly. However, where possible, the Ministry will continue
to collaborate with end users and experts to develop methods for monitoring indicators.
For each indicator, an explanation is given of why the indicator was chosen, and the way in
which its final form was influenced by input from submissions. MMRR are then discussed for
each EPI and where possible examples of how information collected may be reported at a
national scale are proposed. Discussion of the physical/chemical EPIs will begin with ME5 –
the only Stage 1 indicator in this category.
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ME5: Frequency of confirmed marine spills by type, cause and location
Why this indicator was chosen
Spills into our marine and coastal environment have the potential to impact seriously on species,
habitats and resources of value to humans. ME5 will tell us whether our spill prevention
management systems are reducing the threat of environmental damage.
This indicator has been modified and made more specific by restricting spills to marine only,
including documentation of location of spills (as well as type and cause) and deleting the 100L
volume threshold, in line with comments made in submissions (MfE 1999a). Initially, only
hydrocarbon (for example, oil, petrol, diesel) spills will be documented utilising the existing
Maritime Safety Authority (MSA) database. Spills of hazardous substances and noxious liquids
will be incorporated later. Vessel type (the source of the spill) may also be reported at a later
stage.
MMRR: How the indicator will work
The Maritime Safety Authority of New Zealand (MSA) holds all information on marine
hydrocarbon spills in New Zealand waters. Stage 1 of this EPI will utilise the existing MSA
database to extract information on the location, type, cause and number of hydrocarbon spills in
marine waters. Causes of spills will include bunkering (vessel fuelling), bilge discharge, vessel
accidents, and land-based spills. Location of a spill will be described by council region. Type
of vessel may also be reported, where a vessel was associated with a spill. Data will be
aggregated and reported regionally and nationally each year. Stage 2 of ME5 will incorporate
other marine spills (such as chemical spills) documented by other agency databases, including
regional councils.
Work in progress
A web site is currently being developed in collaboration with MSA to present national and
regional summaries of hydrocarbon spill frequency by cause, type and location, over time.
This approach will be piloted for a region before it is applied nationally.

It is recommended that frequency of spills, over time, by type and cause (and vessel type, if
appropriate) be summarised for national reporting per annum and displayed as a simple bar
graph, as shown in Figure 2.1.
Figure 2.1: Example of reporting ME5, showing frequency of confirmed spills by category
through time

Source: MSA
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ME1: Change in catchment land use in near-shore areas susceptible to
sedimentation
Why this indicator was chosen
Inappropriate land use on some types of soils and slopes can exacerbate loss of sediment from
the land. ME1 will monitor changes in land cover relative to land capability and identify
priorities for management of near-shore areas susceptible to sedimentation. It will also provide
a direct measure of sedimentation, in selected areas.
ME1 has been modified to include embayments and open coast, as well as estuaries. To
simplify the indicator, estuaries, embayments and the open coast are encompassed by the term
‘near-shore areas’. This modification was made in response to submissions that raised the
possibility of sediments being moved out of estuaries during flood events.
Although all submissions commenting on this EPI supported its inclusion, the majority believed
land cover was a deficient and indirect measure of sedimentation in estuaries (MfE 1999a).
However, the land use indicator is the first stage in this EPI; future development will aim to
accommodate finer-scale events and details of land use which will address more specific land
use issues and inputs.
MMRR: How the indicator will work
No monitoring currently exists for this EPI. Initially, the information required can be generated
using the Land Cover Database (LCDB) and satellite information. These data will be used to
estimate percentage change in land use per catchment over time, although at a very coarse scale.
However, LCDB is a crude substitute for some land uses and should be replaced by land use
and land disturbance information as it becomes available. Agreement will have to be reached
on the scale and type of land use categories required, as well as the time series for monitoring
before this indicator can be implemented fully.
It has been suggested that eventually comparison of land use changes (measured in hectares)
will be made across a randomly stratified selection of catchments. This will provide a relative
measure of changes in land cover across a broad spectrum of ‘disturbance’ regimes. The
baseline for the first national cover of the LCDB will be 1998. In line with the revision of
satellite information used for the land component of this indicator, we envisage that changes in
land use will be estimated every five years. Initially we propose to pilot this indicator for
estuaries. Data could be recorded by catchment but grouped nationally by disturbance regimes
and estuary type. Estuary type would be defined by the marine classification system.
An example of reporting for ME1 will not be provided until the indicator is developed further.

ME1a: Change in sedimentation for selected near-shore areas
Why this indicator was chosen
This is a new indicator, initially rejected as a proposed EPI in the discussion document (MfE
1998a). It was reinstated in response to many submissions that argued for a direct measure of
sedimentation rates at a scale at which environmental change can be detected. As for ME1,
selected near-shore areas (including estuaries, embayments and open coast areas) will be
investigated.
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Substrate texture and sediment characteristics will be investigated for their suitability as
indicators of changes in rates of sedimentation in areas at risk.
MMRR: How the indicator will work
Further work will be required to develop a direct measure of sedimentation (m3) per estuary.
Initially we propose to investigate the appropriateness of aerial photography, bathymetric
surveys, substrate texture and bed levels to measure the rate and volume of sedimentation
directly. Some of these data may be held by regional councils, territorial local authorities,
research agencies or universities. Alternative indicators for measuring changes in sedimentation
rates and turbidity levels, may be investigated at a later stage. Regardless, sampling methods
and monitoring protocols will be developed in conjunction with key agencies and experts. Once
a sampling methodology is finalised for this EPI, a risk-based framework produced by ME1 will
be utilised to target areas at risk from sedimentation.
Until this EPI is developed further, it is not possible to discuss how the indicator will be
reported.

ME2: Change in catchment land use for estuaries susceptible to
eutrophication
Why this indicator was chosen
Marine and estuarine water quality is affected by catchment land use, urban stormwater, sewage
and other discharges. Non-point discharges are the main source of surface water pollution in
New Zealand. Run-off containing elevated levels of nutrients can increase the probability of
eutrophication or macroalgal blooms. ME2 and ME2a measure the nutrient pressure and
nutrient levels of estuaries by quantifying land use changes and directly measuring changes in
levels of chlorophyll-a (a surrogate measure of eutrophication), respectively.
No changes were made to ME2. However, as for ME1, concern was raised in the majority of
submissions that land cover was a deficient and indirect measure of eutrophication in estuaries,
ignoring the many inputs contributing to nutrient status (MfE 1999a). Development and
implementation of the land use indicator will be the first stage of ME2, and future development
of this indicator will aim to accommodate direct inputs into estuaries (such as waste-water
discharges).
MMRR: How the indicator will work
This EPI proposes to measure the area of catchment devoted to different land uses as a proxy for
the amount of diffuse-source nutrients entering an estuary. As for ME1, preliminary
investigations found that the LCDB for sensitive soils (based on infiltration and run-off
characteristics) and satellite information would be the primary data source for this indicator.
These data will be used initially to estimate changes in percentage area of different land uses per
catchment, over time. However, because the LCDB is a crude substitute for some land uses
much work is required before this indicator can be fully implemented, including agreement on
the spatial scale and land use categories used for sampling.
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Comparison of land cover changes (hectares) across a stratified random selection of catchments
has been proposed for ME1 so that ‘undisturbed’ estuaries (benchmark sites) and estuaries
impacted by a range of land practices can be compared. We suggest a five-year sampling
frequency at this stage, to reflect the frequency of revision of satellite information used for the
LCDB. The first (1998) national cover of the LCDB will provide baseline data.
Because this indicator is in the preliminary stages of development it is not practical to provide
an example of reporting at this stage.

ME2a: Chl-a concentrations for selected estuaries
Why this indicator was chosen
This is a new indicator, which was initially rejected as a proposed EPI in the discussion
document (MfE 1998a). It was argued there that using chlorophyll-a levels to measure elevated
levels of nutrients in waterways has limitations, but many submissions pointed out the need for
a more direct indicator of eutrophication status. The chlorophyll-a indicator has been reinstated
as a confirmed marine EPI, as an initial indicator for measuring eutrophication status until a
more appropriate indicator of eutrophication is developed.
MMRR: How the indicator will work
We propose to initially trial the appropriateness of chlorophyll-a (Chl-a) as a measure of
elevated nutrients in waterways, although we envisage that an alternative and more reliable
indicator for eutrophication will be developed at a later stage. For example, the appropriateness
of biological indicators (such as the frequency of algal blooms, the community structure of
phytoplankton or the community structure of macroinvertebrates) as measures of increased
nutrients in marine and estuarine systems has recently been recommended in the draft ANZECC
Guidelines (ANZECC 1999) and warrants further investigation. At this stage, however, a
potential method for this indicator is reporting the annual median concentration of Chl-a for
each identified estuary.
There may currently be some data on Chl-a levels held by regional councils, territorial local
authorities, research agencies and universities. Standard methods need to be developed for the
collection of samples and extraction of Chl-a (the draft ANZECC Guidelines may be used as a
basis). ME2 will provide the framework to determine those at-risk estuaries to be included in
sampling sites for this EPI.
An example of reporting for ME2a will not be provided, until this indicator is developed further.

ME4: Toxic and ecotoxic contaminants in shellfish and sediments at
selected monitoring sites
Why this indicator was chosen
Contaminants introduced into the marine environment can be toxic to marine organisms, and
ultimately to humans through magnification in the food web. Contaminated discharges into
water can accumulate in marine sediments. ME4 provides a measure of the toxic and ecotoxic
contaminants entering and being incorporated into the marine environment by reporting on the
levels and changes in selected heavy metal and organic contaminants in shellfish and sediments.
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This indicator was supported by all submissions received and has been retained as originally
proposed (MfE 1999a). Only shellfish will be monitored initially, and the need for sampling
contaminants in sediments will be assessed in further investigation of this EPI. Additional
contaminants will also be measured, in response to suggestions by several submissions (MfE
1999a).
MMRR: How the indicator will work
Initial implementation of ME4 may involve testing a suite of contaminants, including mercury,
lead, nickel, copper, zinc, benzene, arsenic, chromium and cadmium levels, total PAHs (or all
PAHs) and breakdown products of DDT. A core set of contaminants would then be determined
for full implementation of this EPI.
Initially contaminant levels will be measured in wild populations of mussels. Mussels were
selected because of the abundance of existing baseline data here and overseas. However, further
investigation will consider the use of cultured species as an alternative strategy, where the target
species is absent or to be independent of the naturally occurring populations. Regional councils
may already hold some data for this indicator, but standardised methods will need to be
developed to collect and analyse the samples. This will include sampling at stratified random
sites to ensure that a broad range of impact and benchmark sites are incorporated. Identification
of sites will be aided by the marine classification system.
Submitters proposed that guideline values be developed that are tailored to monitoring site
‘type’ (using the approach provided in the draft ANZECC Guidelines (ANZECC 1999)). These
values would function as threshold levels against which change could be measured. It is
proposed that investigation of contaminant levels in sediments will occur at a later stage.
Data could then be graphed displaying the percentage of sites complying with guideline levels,
per site type and over time for each contaminant (see Figure 2.2).
Figure 2.2: An example of reporting ME4, showing compliance of three site types against
guideline values for a contaminant over time.

Note: The data used in this figure is hypothetical and for demonstration purposes only.
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Which indicators were not included and why
ME3: Percentage change in the tidal prism for estuaries susceptible to
sedimentation
ME3 was the only indicator deleted from this category. The majority of submitters responding
to this EPI considered that the tidal prism in an estuary was influenced by too many factors and
would provide an inaccurate measure of change in an estuary’s bathymetry. A more direct and
accurate measure of sedimentation was considered necessary (that is, ME1a: Change in
sedimentation for selected near-shore areas).
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3

Confirmed Marine Habitats, Communities and
Species Indicators

Five EPIs were confirmed to quantify the extent and condition of key marine ecosystems,
habitat types and species in New Zealand. Four EPIs directly measure the state of selected
marine habitats, communities and their protective status. One indicator measures the pressure
on these systems caused by the introduction of adventive species. ME6 is the only indicator that
will be implemented in Stage 1.
Table 3.1:

Confirmed marine habitats, communities and species indicators
Indicator

Stage

P-S-R

Unit and frequency

ME6: Percentage change in
extent of selected marine habitats

1

State

m -km per region per
5 years

RCs, TLAs, DoC
(MfE)

ME6a: Biodiversity condition of
selected marine habitats and
communities at selected sites

2

State

per region per 5 years

RCs, CRI
(MfE)

ME7: Percentage area of each of
New Zealand’s different marine
environments, ecosystems and
habitats under protection

2

State

km per region per
annum

ME8: The number of taxa in IUCN
and New Zealand threat
categories

2

State

No. taxa/threat
category per 5 years

ME9: Abundance and distribution
of adventive marine species

2

Pressure

No./m and m-km per
region per annum

2

2

2

2

Agency

DoC, MFish,
RCs
(NIWA)
DoC

RCs
(MAF, DoC,
MFish)

Implementation of ME6, ME6a and ME7 hinges on the development of a marine classification
system. The classification system will provide a means of identifying, grouping and mapping
types of environments that are considered to be similar with respect to certain ecosystem
properties. (Chapter 9: Next Steps – Implementation and Reporting, for a fuller discussion of
the classification system). Until the system is developed it will not be possible to implement or
report on these indicators properly. In the meantime MfE will collaborate with end users and
experts to develop methods for monitoring these indicators.
For each indicator, an explanation is given of why the indicator was chosen, and the way in
which its final form was influenced by input from submissions. MMRR are then discussed for
each EPI and where possible examples of how information collected may be reported at a
national scale are proposed. Discussion of the habitats/communities and species indicators will
begin with ME6 – the only Stage 1 indicator in this category.
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ME6: Percentage change in extent of selected marine habitats
Why this indicator was chosen
A number of marine ecosystems have been modified by land-based activities, coastal margin
development and mechanical disturbance that occurs with some human activities. ME6 and
ME6a will measure the state of some vulnerable systems by quantifying the extent and
condition, respectively, of habitats and communities over time.
The proposed indicator was divided into two EPIs, thereby creating separate indicators for
extent and condition. Although the proposed EPI was supported by all submissions,
modification of the EPI reflects concern raised at the amount of work required, and the cost
involved, to define and monitor extent and condition (MfE 1999a). The appropriateness of
mapping rocky reefs, the continental shelf and fiords in ME6 will also be investigated.
Separating the staging of these two indicators will enable information generated in ME6 to be
used to assist implementation of ME6a.
MMRR: How the indicator will work
A national map denoting the extent (km2) of the following habitats at selected monitoring sites
will be generated for ME6:
•
saltmarsh
•
mangroves and sea grass beds
•
living reefs
•
horse mussel beds
•
kelp beds
•
sand and mud flats
•
volcanic vent habitats
•
sea mount habitats
•
intertidal rocky reefs
•
continental shelf and fiord habitats.
Maps will be generated using techniques relevant to the habitat, including aerial photography,
side-scan sonar, remote operated vehicles and satellite imagery. All these techniques will
require some ground truthing. The techniques used for mapping and the habitat type will
determine the scale of mapping and the frequency of sampling.
Some mapping has been done by RCs and research institutes, including that of selected
estuarine habitats and near-shore surveys of coastal bathymetry and sediments. These records
may provide baseline information on which to assess change in areas of habitat. However, we
recognise that the extent of some of these habitats may not change significantly over time.
Work in progress
Criteria are currently being developed to define selected habitats in the Tasman and
Marlborough regions. Information on defined habitats will be compiled and methods
developed to quantify the extent and condition of these habitats. MMRR guidance will also
be proposed. A pilot study will be done to test the methodology and monitoring approach
designed.
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We believe it is too early to provide an example of reporting at this stage. Reporting methods
will be developed in the pilot.

ME6a: Biodiversity condition of selected marine habitats and communities
at selected sites
Why this indicator was chosen
This indicator was separated from the proposed ME6 and modified to assess the biodiversity
condition of habitats mapped by ME6. Monitoring this indicator in combination with ME6 will
generate information on the quality as well as the extent of a habitat. Measuring the
biodiversity condition of these habitats specifically brings this EPI in line with a similar EPI for
terrestrial and freshwater biodiversity (Bio6, MfE 1998b).
ME6a will be implemented as a Stage 2 indicator. This recognises the complexity involved in
defining and measuring ‘condition’, an issue that was raised by many of the submissions on this
indicator (MfE 1999a). Delaying development of this EPI will also allow for further work on
agreed national measures for biodiversity condition and will allow time for ME6 to be
developed and implemented.
MMRR: How the indicator will work
For each habitat selected, detailed sampling protocols will need to be developed. As for
terrestrial and freshwater biodiversity, a combination of measures of human modification (for
example, induced sedimentation, particular fishing methods, adventive species, habitat
fragmentation and connectivity) will be considered initially as surrogate measures of
biodiversity condition of selected habitats. Additional measures of structure, species
composition (including species and community measures) and relative abundance measures for
monitoring biodiversity at the habitat and community scale will also be investigated.
Given the scale of change we wish to detect in this EPI, biodiversity condition will have to be
evaluated at a finer spatial and temporal scale than habitat extent (ME6). Sampling may
therefore be limited to a smaller number of sites. However, to keep a national perspective a
range of sites within each region will need to be monitored, including reference sites, priority
areas and research areas. For example, a stratified sampling method may be used to compare
highly used/impacted sites with reference/benchmark sites. Some data for this EPI may be
available from research agencies and regional councils.
Work in progress
In conjunction with the pilot study for ME6, methods for assessing condition of habitats for
the Nelson and Marlborough regions will be developed and tested.

Much work is required to define what will be measured to quantify biodiversity condition in
each selected habitat and community. As for ME6, we believe it is too early to provide an
example of reporting at this stage. Reporting methods will be developed in the pilot.
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ME7: Percentage area of each of New Zealand’s different marine
environments, ecosystems and habitats under protection
Why this indicator was chosen
The Biodiversity Strategy (DoC and MfE 2000) makes a commitment to ‘develop and
implement a strategy for establishing a network of areas that protect marine biodiversity’. ME7
will measure whether our network of protected areas and areas managed to maintain
biodiversity values contains a representative sample of New Zealand’s different marine
environments. Changes in areas ‘protected’ will be documented through time.
This indicator was modified (to Stage 2) and reworded to include areas (environments,
ecosystems and habitats) that are being managed to maintain biodiversity values, as well as
legally protected areas, in response to suggestions made by submitters (MfE 1999a). The
indicator will also report areas legally protected by temporary or permanent fishery closures,
method or sector group restrictions, and mataitai reserves. This indicator could also include
voluntary fishing restrictions and closures in areas within the Exclusive Economic Zone (EEZ).
MMRR: How the indicator will work
Currently, it is possible to generate only very coarse-scale maps of areas ‘protected’, based on
databases held by DoC and MFish. However, to monitor this EPI adequately (that is, to
determine the percentage of area protected), more detailed mapping at a finer scale will be
required. Initially, the marine classification system (under development) will provide a baseline
map of environment types over which will be mapped the location, extent and type of marine
protected areas. Habitat maps generated by ME6 will also provide some additional detail on the
area and type of habitats protected. We envisage that once there is a nationally agreed
definition of marine ecosystem types and an agreed defined range of habitat types, reporting
may be refined to the ecosystem and habitat scale, and it will be possible to report a percentage
area of habitats and environments protected.
An example of how this indicator may be mapped using a simulated classification system is
shown in Figure 3.1. The areas shown as environment types and reserve locations do not
represent real data as there is currently not enough information on which to generate reporting
examples for this EPI. However, we envisage that graphs and maps could eventually be used to
report extent and type of environments, and indicate the location and extent of protected areas.
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Figure 3.1: Example of reporting ME7 indicating reserve locations overlain on a map of
environment types

Note: The data used in this figure is hypothetical and for demonstration purposes only.

ME8: The number of taxa in IUCN and New Zealand threat categories
Why this indicator was chosen
The abundance, range and population dynamics of many marine species have been changed by
human activities. ME8 will quantify how groups of threatened species are faring. It will also
tell us about the effectiveness of measures being used to conserve species.
This indicator was modified to allow development of threat categories appropriate for New
Zealand marine species. The need for an indicator for threatened species status was recognised
by the majority of submissions received, however, the relevance of the IUCN categories to New
Zealand species was questioned (MfE 1999a). ME8 will now be implemented as Stage 2. In
line with recent work done by DoC on threat categories, IUCN categories and a modified
system of de Lange and Norton (1995) will be investigated for reporting.
MMRR: How the indicator will work
DoC are currently in the final stages of developing a new threat classification system tailored
for New Zealand species. The system has been designed to be applied to all wild species
(terrestrial, freshwater and marine species, introduced and naturalised), and will be used to
identify priorities for conservation. Under this system, DoC will use expert groups to list
species. Inclusion of a species in a threat category will therefore depend on experts nominating
a species and the data available on which to assess the species.
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The use of this newly developed threat classification system to monitor ME8 will be
investigated. However, classifying many marine species will be difficult due to lack of
information. Obviously, species included will change with increased knowledge of the ecology
and taxonomy of species, and as changes are made to categories to make them more appropriate
for New Zealand marine species.
Proposed national reporting for this EPI could be presented using a bar graph displaying number
of taxa, for each threat category, over time (see Figure 3.2, which uses simulated data). The
recommended frequency of reporting is every three years.
Figure 3.2: Example of reporting ME8, showing the number of taxa per threat category through
time

Note: The data used in this figure is hypothetical and for demonstration purposes only.

ME9: Abundance and distribution of adventive marine species
Why this indicator was chosen
Adventive species have modified the composition of some marine communities and are likely to
have an increasingly significant effect on natural ecosystems. ME9 will identify the number,
abundance and distribution of selected adventive species that have established themselves in
New Zealand’s marine environment. Over time, this indicator will show changes in species
number and distribution.
This indicator was modified in response to submissions received, to include a measure of
abundance and to use current terminology for alien/invasive marine species (i.e. adventive (MfE
1999a)). Including abundance as a measure of population change will allow establishment rates
to be estimated. ME9 will now be implemented as a Stage 2 indicator.
MMRR: How the indicator will work
The database developed by Cranfield et al. (1998) will provide the initial and baseline data for
measuring the distribution of selected adventive species. Several species have been suggested
for monitoring, including Undaria pinnatifida, Spartina sp., Paspalum vaginatum, date mussel,
Pacific oyster, and fouling species. Investigation of these species will be required before target
species for this EPI can be determined. Sampling protocols and monitoring programmes will
then need to be agreed on for each species targeted. We envisage that annual or biannual
monitoring of selected species will be required to match appropriate timing of management
responses. Sites will be selected to monitor established adventive species and identify new
introductions. In the meantime, existing information that builds on Cranfield et al. (1998) can
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be compiled. DoC, Cawthron Institute and NIWA possess data for many of the adventive
species proposed for monitoring.
National reporting for this EPI could be presented as a simple line graph indicating the spatial
extent of a range of species over time, as shown in Figure 3.3 (using simulated data). This
indicator could also be mapped to show the distribution of species. A measure of abundance
would also need to be developed and reported. Viability of reporting this indicator in the
manner presented will be tested during development of indicator MMRR.
2

Figure 3.3: Example of reporting ME9, showing change in spatial extent (km ) of several
species through time

Note: The data used in this figure is hypothetical and for demonstration purposes only.

Which indicators were not included and why
All proposed EPIs in this category were included in the final set of confirmed EPIs.
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4

Confirmed Human Health and Values
Indicators

The seven indicators of human uses and values reflect society’s values for the marine
environment and directly measure the state of the marine environment over time in relation to
these values. There is a mixture of Stage 1 and 2 indicators in this group.
Table 4.1:

Confirmed human health and values indicators
Indicator

Stage

P-S-R

Unit and frequency

ME10: Percentage of
monitored beaches in beach
grades

1

State

No. beaches per
beach grade per
season

ME10a: Percentage of season
beaches or coastal areas were
suitable for bathing or shellfish
gathering

1

State

% compliance per
region per season

ME11: Frequency, location
and species of toxic and nontoxic algal blooms

2

State

No. and location
blooms per region per
annum

ME12: Quantity and category
of litter per unit area in the
strand zone of beaches

1

State

kg/km per region per
annum

ME13: Percentage of New
Zealand coastline in public
ownership

1

State

km per region per
5 years

RCs, TLAs

ME13a: Area of New Zealand
coastline with legally,
physically or unrestricted
public access

2

State

km per region per
5 years

RCs, TLAs

ME14: Percentage of coastal
environment type in each
category of natural character

2

State

% category per region
per 5 years

RCs, TLAs

2

Agency
RCs, TLAs
(MoH, MfE)
RCs, TLAs
(MoH, MfE, commercial
shellfish growers)
MoH
(MAF)
RCs, TLAs, DoC
(community groups)

Sufficient information is available to develop ME10, ME10a, ME12 and ME13 as Stage 1
indicators. The MMRR for these EPIs, and Stage 2 indicators in the future, will be developed in
liaison with monitoring agencies and experts.
For each indicator, an explanation is given of why the indicator was chosen, and the way in
which its final form was influenced by input from submissions. MMRR are then discussed for
each EPI and where possible examples of how information collected may be reported at a
national scale are proposed. Discussion of the human health and values indicators will begin
with the Stage 1 indicators in this category.
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ME10: Percentage of monitored beaches in beach grades
Why this indicator was chosen
The recreational and food-gathering value of the marine environment is affected by microbial
water quality changes over time. ME10 and ME10a will quantify the human health risks at
bathing beaches and shellfish-gathering areas.
This indicator has been modified and reworded from the original proposal and separated into
two EPIs (ME10 and 10a, MfE 1999a). ME10 provides a measure of the general state of
bathing beaches by combining the risk of contamination from the land area adjacent to the
beach with microbiological monitoring. It reports the overall suitability of beaches for bathing
using a five-tiered grading system (from excellent to very poor). ME10 will be implemented as
a Stage 1 EPI.
MMRR: How the indicator will work
The draft Bacteriological Water Quality Guidelines for Marine and Freshwater (MfE 2001)
will be used for sampling methods and protocols. Methodology involves combining the weekly
microbiological levels generated over a number of years (optimally five) with a catchment risk
assessment to provide information on the suitability of beaches for recreation. Beaches will be
classified into one of five grades (from excellent to very poor). The grade for each beach will
be determined at the beginning of each season.
Work in progress
This approach has been piloted in five regions around New Zealand over the 2000–01
season. The results of the pilot were well received, and it was recommended by a working
group that the national guidelines be amended to incorporate the catchment risk-assessment
approach.
The current Ministry for the Environment web site is being upgraded to reflect the new
reporting regime.

Formats for presenting changes over time will be investigated during web page construction.
Figure 4.1: Example of proposed reporting of ME10 showing regional grading of beaches, in a
given year

Note: The data used in this figure is hypothetical and for demonstration purposes only.
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ME10a: Percentage of season beaches or coastal areas were suitable for
bathing or shellfish gathering
Why this indicator was chosen
Weekly monitoring at beaches identifies variations in water quality that may pose an immediate
risk to bathers and require immediate action. Shellfish-gathering areas are monitored over a
shellfish-gathering season. While ME10 provides a measure of general beach quality across the
country, it gives no indication of the fluctuations of quality within a season, and how often
bathing beaches and shellfish-gathering areas do (and do not) meet health criteria. ME10a
reflects the amount of time in a season the water quality was considered suitable for bathing and
shellfish gathering.
MMRR: How the indicator will work
Levels of enterococci will be sampled to measure suitability for contact recreation, and levels of
faecal coliform will be sampled to measure suitability for shellfish consumption. We
recommend that sampling procedures, outlined in the draft Bacteriological Water Quality
Guidelines for Marine and Freshwater (MfE 2001) be used for this EPI, to provide a nationally
consistent sampling protocol.
The manual suggests that regional councils be responsible for alert and action-level monitoring,
that territorial councils notify the public when levels are exceeded, and that the medical officer
of health in the area ensures the public are notified. The roles and responsibilities actually
applied may vary depending on arrangements between the councils operating in the area.
Councils currently monitor approximately 300 beaches and 30 shellfish-gathering areas
nationally.
Work in progress
The Ministry has been working with RCs, TLAs and health experts to re-evaluate the
methods for marine bathing beach monitoring and reporting to incorporate a risk-assessment
approach. The current MfE web site is being upgraded to reflect these changes. Although
the general assessment approach has been modified (see ME10). Weekly results for
monitored beaches will continue to be assessed using the same microbiological methods
advocated in the draft Bacteriological Water Quality Guidelines (MfE 2001) and reported on
the web site.

We envisage that results for shellfish and beaches will be reported separately. Simple bar
graphs are proposed to track the percentage of the season for which beaches were suitable for
contact and shellfish-gathering areas fit for consumption, over time. Figure 4.2 uses simulated
data to provide an indication of how beach suitability over bathing seasons, may be reported
nationally. This indicator may also be reported regionally (or by TLA) depending on which
agency takes responsibility for monitoring and reporting. We envisage that detail for each
beach (weekly fluctuations) will be tabulated and linked to a map showing location of beaches
or areas sampled.
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Figure 4.2: Example of reporting ME10a, showing percentage of season beaches suitable for
bathing through time

Note: The data used in this figure is hypothetical and for demonstration purposes only.

ME12: Quantity and category of litter per unit area in the strand zone of
beaches
Why this indicator was chosen
Litter affects the natural character and amenity values of the coast and can affect marine biota.
ME12 will provide a relative measure of the human health and value of beaches.
This indicator has been modified to include the various categories of litter, which should
provide more information on likely sources. The majority of submitters supported this EPI and
provided suggestions for monitoring (MfE 1999a).
Some submitters believed ME12 to be an inappropriate measure of beach condition (MfE
1999a). However, this EPI was specifically developed to address issues of human health and
values, and was never intended to be an indicator of beach condition.
MMRR: How the indicator will work
Some councils (for example, Environment Canterbury ) and community groups (for example,
Island Care Trust NZ) have initiated annual beach clean-ups and litter surveys of beaches.
However, these data need to be assessed for consistency and national coverage. A sampling
strategy can then be developed to standardise methodologies and identify information gaps.
Ideally, sampling a variety of beach types (to allow for comparison of high-use and benchmark
sites) and randomly selected transects within each beach sampled will be included in the
methods.
It is proposed that information collected for this EPI be aggregated annually. Figure 4.3
provides an example of how this data could be reported nationally. The quantity of litter is
aggregated by type and displayed in a pie graph for the year sampled.
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Figure 4.3: Example of reporting ME12, showing category and quantity of litter (kg),
aggregated across all beaches, for a given year

Note: The data used in this figure is hypothetical and for demonstration purposes only.

ME13: Percentage of New Zealand coastline in public ownership
Why this indicator was chosen
Access to our coasts is a defining feature of the New Zealand lifestyle (MfE 1995). However,
access is often restricted by development, private ownership and the special status of lands
along the shoreline. ME13 and ME13a will measure changes in the amount and type of access
to the coast over time.
ME13 retains the originally proposed EPI (MfE 1999a) and provides a coarse-scale measure of
public access using public ownership as a measure of legal public access. ME13 will now be
implemented as a Stage 1 indicator.
Some submitters believed this EPI to be an inadequate measure of the availability of public
access to the coast and suggested that a more sophisticated measure was required (MfE 1999a).
However, this indicator is an essential part of measuring coastal access, and it was decided to
report this initially as an interim Stage 1 measure. Direct access will be measured at a finer,
more local scale using ME13a.
MMRR: How the indicator will work
The information for this EPI will be sought from the Quotable Value New Zealand maps, which
have public ownership as a category. The scale of the Quotable Value maps will determine the
scale at which this EPI is measured. However, 1:10,000 and 1:2000 scale maps have been
recommended for rural and urban areas respectively, reflecting the density of subdivision.
District and regional councils with planning responsibilities are the most likely source of land
tenure maps. Change in the area (% km) of publicly owned land will be measured against
baseline data.
We propose that data generated for this EPI be amalgamated nationally and reported simply as
the percentage of coastal areas in public ownership through time as shown in the example below
(Figure 4.4).

28

Signposts for Sustainability

CO NFI R MED IN DI CA TO R S FO R TH E MA R INE EN VI RO NM E NT

Figure 4.4: Example of reporting ME13, showing percentage of publicly owned coastal land
through time

Note: The data used in this figure is hypothetical and for demonstration purposes only.

ME11: Frequency, location and species of toxic and non-toxic algal
blooms
Why this indicator was chosen
Marine and estuarine water quality is affected by blooms of algae, some of which are toxic to
humans and aquatic organisms. ME11 will report on algal blooms as a measure of risk to
human health and marine biota.
This indicator was modified (MfE 1999a). It will now be implemented as a Stage 2 indicator,
and will now also report on non-toxic algal blooms and investigate the levels of toxicity. These
modifications were made, in response to comments raised in submissions, to allow for a more
comprehensive description of the incidence and natural variability of all blooms and to provide
more detail on toxic blooms and their range of toxicity. Further work will be required to agree
on a definition for ‘bloom’ and a preferred reporting system.
MMRR: How the indicator will work
A well-established national monitoring programme currently exists which monitors
phytoplankton and shellfish and reports when toxic algal blooms are detected. Currently a
network of 100 sites is monitored nationally. The Ministry of Health maintain this programme
with testing performed by the Cawthron Institute.
When high levels of toxic phytoplankton are detected shellfish are immediately collected and
tested to see if the toxin has been ingested into the flesh of shellfish that humans eat. It is toxins
in shellfish flesh that can cause illness in humans not toxic phytoplankton on its own.
There are four types of shellfish toxin. Diarrhoretic shellfish poisoning (DSP), Paralytic
shellfish poisoning (PSP), Neurotoxic shellfish poisoning (NSP) and Amnesic shellfish (ASP).
Initially the database will provide information to report on the frequency and location of toxic
blooms that have reached levels toxic to humans.
We then envisage that the changes in the frequency of bloom by toxin type per site will be
reported.
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Eventually the toxicity levels will be reported per phytoplankton and shellfish species for each
bloom event, and those that have reached specific toxic levels will be flagged.
Work in progress
A web site is currently being developed, in collaboration with MoH, to present summaries of
the type and location of blooms over time. The initial focus will be on developing a webbased reporting mechanism for toxic algal blooms.
Figure 4.5: Example of proposed reporting of ME11 showing, by location, the months where
blooms reached levels toxic to humans

Note: The data used in this figure is hypothetical and for demonstration purposes only.

ME13a: Area of New Zealand coastline with legally, physically or
unrestricted public access
Why this indicator was chosen
In response to concern raised by submissions received on ME13 (MfE 1999a), ME13a was
introduced to provide a more detailed and direct measure of public access by taking into account
physical barriers to coastal access as well as the information provided by ME13. The
appropriateness of the Bell and Gibb (1996) method will be investigated. This EPI will be
implemented in Stage 2.
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MMRR: How the indicator will work
The suitability of the method developed by Bell and Gibb (1996) to classify access to and along
the coast will be investigated for this EPI. This method classifies public access into three
categories:
•
legally restricted
•
physically restricted
•
unrestricted.
In this method, tenure is identified and classified to determine the legal status of coastal lands,
and then long-term shoreline retreat from erosion is overlain.
ME13 will provide information on tenure but information on physical features and shoreline
retreat will need to be determined for each region. For identifying and determining horizontal
coastline trends and coastal geomorphology, 1:10,000 and 1:2000 scale cadastral maps will be
investigated; and to locate the three categories of access 1:25,000 maps have been
recommended. We envisage that some ground truthing of maps will be required. Changes in
the three categories of public access (% km) will be assessed against baseline data.
District and regional councils with planning responsibilities are the most likely source of land
tenure maps. Coastal Resource Map Series at 1:5000 and 1:2500 are held by several regional
councils. These provide the most accurate information available to calculate rates. Cadastral
plans and aerial photographs of the coast are held by Department of Survey and Land
Information (DOSLI), and charts by the Hydrographic Branch of the Royal New Zealand Navy.
At present there are coastal access atlases for the Wairarapa and Kapiti coasts only.
A national reporting system for this EPI will need to be developed to summarise and report data
by the three categories of access. A proposed reporting format would be a simple bar graph
showing percentage of coast (km) over time for each category of access. Figure 4.6 below,
provides an example of how a subset of the national data may be mapped regionally to indicate
location and extent of restricted (physically and legally) and unrestricted access to the coast
(Clark 1999).
Figure 4.6: Example of reporting ME13a, showing location and extent of three categories of
access in a region

Note: The data used in this figure is hypothetical and for demonstration purposes only.
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ME14: Percentage of coastal environment type in each category of natural
character
Why this indicator was chosen
The natural character of landscapes and seascapes continues to be degraded through
inappropriate development and activities. To show trends in the natural character of our coastal
environment, ME14 will track changes in natural character over time.
While defining the component measures of natural character will be an enormous task, this
indicator has been retained as originally proposed. As acknowledged by the majority of
submissions received for this EPI (MfE 1999a), work will be required to develop criteria for
measuring natural character and defining the area(s) in which monitoring should be done.
MMRR: How the indicator will work
Natural character monitoring involves assessing the ecological aspects of the coast and the
‘naturalness’ of the landscape. An assessment system will need to be developed for ranking the
coast against defined criteria for both these components. These assessment methods will be
defined within an environment classification context. Existing information that may be used
includes aerial photography, regional council inventories of coastal structures, and the indicators
of marine debris, land use information and habitat condition. Regional councils may hold much
of the information required to develop and document this EPI.
Work in progress
The Ministry is currently investigating an indicator for the natural character of land adjacent
to the marine environment in collaboration with DoC and regional councils. Following
development of the landward aspect of this indicator, the next stage will include the seaward
part of the marine environment. Key parameters to be measured for each component of
natural character will be identified, and a range of methodologies to monitor these
parameters will be provided. A system for amalgamating this information into a single
indicator of state of natural character will be recommended.

Reporting methods for this indicator will be investigated during indicator development.

Which indicators were not included and why
All proposed EPIs in this category were included in the final set of confirmed EPIs.

32

Signposts for Sustainability

CO NFI R MED IN DI CA TO R S FO R TH E MA R INE EN VI RO NM E NT

5

Fish Stock Indicators

Nine EPIs assessing the status of fish stocks remained after deletion, amalgamation and
modification of the 17 originally proposed. The fish stock indicators aim to tell us whether
fisheries resources are being utilised sustainably. ME18 and ME31 report on the amount of
detailed assessment information available on stocks. All fish stock EPIs will be implemented as
Stage 1 indicators, with the exception of ME31, which will be implemented as a Stage 2
indicator. EPIs in this group are a mixture of pressure, state and response indicators.
Table 5.1:

Confirmed fish stock indicators
Indicator

Stage

P-S-R

Unit and frequency

Agency

ME16: Ratio of current biomass to
target biomass for modelled stocks

1

State

Current biomass:
target biomass per
stock per annum

MFish

ME17: Percentage of stocks
modelled that are at or above target
level

1

State

% stocks ≥ target
level per annum

MFish

ME 18: Number of assessed stocks
(of high, medium or low value)
about which stock status is known
or unknown

1

State

No. stocks per value
category per annum

MFish

ME22: Level of total catch for each
species, by area

1

Pressure

Catch per area per
annum

MFish

ME24: Ratio of total catch to
sustainable yield for modelled
stocks

1

Pressure

Catch: sustainable
yield per stock per
annum

MFish

ME27: Current TAC for each stock

1

Response

TAC per stock per
annum

MFish

ME29: Ratio of TAC to sustainable
yield for modelled stocks

1

Response

TAC: sustainable
yield per stock per
annum

MFish

ME30: Percentage of stocks with
current biomass below target where
rebuilding strategies are in place

1

Response

% stocks with
rebuilding strategies <
target biomass per
annum

MFish

ME31: Number of non-assessed
species of high, medium, low or
unknown value, with the percentage
of associated/dependent species
that are protected

2

State

No. species per value
category per annum

MFish
(Museum of
New Zealand)

The number of fish stock indicators was reduced in response to comments made by the majority
of submitters, who believed that there were too many EPIs in this category relative to any other
category for the marine environment and that they were too detailed and complex (MfE 1999a).
The final set of confirmed fish stock EPIs presents a simplified set of indicators with broad
application to fisheries management.
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Many submissions commented on the terms Maximum Sustainable Yield (MSY) and BMSY (the
biomass that can support the MSY) and the use of modelled stocks (MfE 1999a). Concern was
raised about the use of MSY and BMSY given the uncertainty and variety of definitions
associated with them. However, these two terms address the present specifications of the
Fisheries Act 1996 and are appropriate to use in measuring stock status. Many EPIs rely on
stock assessment models, which can only be reported for a small group of species. It was felt
by submitters that this made many of the EPIs restrictive. Although this may be the case, such
models combine the most up-to-date and comprehensive information available on the status of a
species or stock.
The indicators are a summary of information already compiled by the Ministry of Fisheries for
purposes relating to the sustainable management of fisheries resources. Data for ME16, ME17,
ME18, ME22, ME24, ME27 and ME29 will be taken directly from the Fishery Assessment
Plenary Reports (see MFish 2000). ME30 will require information about the Minister’s
decisions on sustainability measures and other management controls. Data for ME31 will come
from a number of sources, including MFish’s databases and the Museum of New Zealand list of
species identified in New Zealand waters. ME16, ME17, ME24, ME27 and ME30 can only be
reported for a subset of fish stocks which have been assessed using stock assessment models.
Fish stock EPIs will be reported on an annual basis.
For each indicator, an explanation is given of why the indicator was chosen, and the way in
which its final form was influenced by input from submissions. MMRR are then discussed for
each EPI and where possible examples of how information collected may be reported at a
national scale are proposed. To simplify the information and data provided by the fish stock
indicators they have been grouped by the type of data they will present and will be discussed in
this order.

ME16, ME17 and ME30
The 1996 Fisheries Act requires that harvested species are to be managed at or above biomass
levels (usually BMSY) that can produce the MSY. ME16 and ME17 report on the status of
modelled stocks relative to target levels. ME30 is a measure of whether the Government is
fulfilling its obligation to move stocks towards the target level.

ME16: Ratio of current biomass to target biomass for modelled stocks
Why this indicator was chosen
This indicator describes the current status of each stock relative to the target.
ME16 was modified from the original proposal to make it easier to understand, and to allow for
the fact that there may be targets other than BMSY for some fish stocks (for example, southern
scallops (MfE 1999a)). This indicator will only apply to modelled stocks.
MMRR: How the indicator will work
Comparison of current biomass to target biomass will be presented as a ratio, which indicates
the status of the stock relative to the policy goal. If the ratio is greater than 1, the policy goal
has been achieved.
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We propose that bar graphs for each species be used to display changes in ratios per stock
through time. Graphs could then be linked to a table, which lists this data, and maps indicating
QMAs for each stock. An example of reporting of ME16 is shown in Figure 5.1. Figure 5.1a
displays the 2001 current biomass: target biomass for rock lobsters by QMA and Figure 5.1b
indicates the location of QMAs for rock lobsters. We envisage that comparisons will be made
over time as data becomes available.
Figure 5.1a: Example of reporting ME16, showing 2001 current biomass: target biomass for
rock lobsters by QMA

Source: 2001 Fishery Assessment for Rock Lobsters.

Figure 5.1b: Example of reporting ME16, indicating QMAs for rock lobsters

ME17: Percentage of stocks modelled that are at or above target level
Why this indicator was chosen
Some fish stocks are below a biomass that can produce the MSY. This indicator summarises all
information in ME16 and gives a single figure for the stock status of modelled stocks relative to
their target level.
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ME17 was modified from the original proposal to accommodate fish stocks for which BMSY is
not the target (for example, southern scallops (MfE 1999a), as for ME16. This indicator
summarises information for modelled stocks only.
MMRR: How the indicator will work
ME17 will be presented as the percentage of stocks for which biomass is estimated to be at or
greater than target biomass.
We propose a simple bar graph to report ME17 through time. A table would be linked with this
figure listing the status of stocks with respect to target levels and a map indicating the location
and status of these stocks. Figure 5.2 is an example of how this information may be graphed
using data from 1997/98. We envisage that comparisons over time would be incorporated as
data is acquired and processed.
Figure 5.2: Example of reporting ME17, indicating % stocks at or above target level in 1997/98

ME30: Percentage of stocks with current biomass below target where
rebuilding strategies are in place
Why this indicator was chosen
This indicator has been retained as originally proposed and was supported and recommended as
a useful response indicator by most submissions received (MfE 1999a). It summarises
information for modelled stocks only.
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MMRR: How the indicator will work
Compiling this indicator will require no extra calculation, but for each stock estimated to be
below the target level we will have to identify whether it has a management strategy that is
attempting to rebuild the stock back up to the target level. The indicator will present the
proportion of stocks below BMSY where there is a rebuilding strategy.
We suggest a simple bar graph be used to summarise this statistic through time. Figure 5.3
illustrates how ME30 may be reported using 1997/98 data. As more data is acquired and
processed, comparisons over time could be made.
Figure 5.3: Example of reporting ME30 using % stocks in 1997/98 with current biomass below
target with rebuilding strategies

ME18 and ME31
There is limited information about many marine fisheries. The status of more than 50% of fish
stocks in the Quota Management System (QMS) is currently unknown. ME18 and ME31 count
the number of assessed stocks and non-assessed species respectively, and group them by value
to the main user of that stock or species.

ME18: Number of assessed stocks (of high, medium or low value) about
which stock status is known or unknown
Why this indicator was chosen
If the total number of stocks that have stock assessment models is very small, then ME17 has
limited application. However, ME18 counts how many stocks have known status and groups
them by value to the main user of the stock.
This indicator was modified from the original proposal to simplify reporting and to incorporate
different concepts of value for different sectors (MfE 1999a). Here the word ‘value’ means
commercial value or worth for the commercial sector, or importance for the customary or
recreational sector.
MMRR: How the indicator will work
All assessed stocks are included in this EPI. These are stocks considered in the Ministry of
Fisheries stock assessment process documented in the Fishery Assessment Plenary Reports (see
MFish 2000).
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We suggest data for ME18 be reported as two simple graphs of ‘stock status known’ and ‘stock
status unknown’. Stocks will be counted in stock status known if a stock assessment model has
been developed that can estimate whether or not recent biomass levels are at or above the target
biomass, or if the stock assessment Plenary (Fishery Assessment Plenary Reports, see MFish
2000). has drawn conclusions about the status of the stock based on other information.
Otherwise stocks are counted as ‘stock status unknown’. Each of the graphs will display the
number of stocks in each of the three value (for commercial and/or non-commercial users)
categories (high, medium and low). A table may also be linked to these graphs displaying the
number of stocks by stock status and value. Figure 5.4 uses the 1997/98 data to illustrate how
the information for this EPI may be graphed, as data is acquired and processed comparisons
over time will be incorporated.
Figure 5.4: Example of reporting ME18, indicating the number of assessed stocks in 1997/98,
by category, for which stock status was known or unknown

ME31: Number of non-assessed species of high, medium, low or unknown
value with the percentage of associated/dependent species that are
protected
Why this indicator was chosen
ME31 is an extension of ME18. It uses high, medium, low or unknown value categories, but
considers species that are not assessed and may not even be harvested.
This indicator was modified from the original proposal to simplify reporting and to incorporate
different concepts of value for different sectors, as for ME18. ME31 now measures the number
of non-assessed species by value to the main user of the stock (MfE 1999a). ‘Value’, as for
ME18, means commercial value or worth for the commercial sector, or importance for the
customary or recreational sectors, but may also include inherent biodiversity value. Inclusion of
an assessment of the protection status of associated/dependent species was also a modification
of the originally proposed EPI.
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MMRR: How the indicator will work
For the purposes of this indicator, harvested species will be those that can be reported on MFish
commercial fishing returns such as Catch Effort Landing Returns (CELRs) or Licensed Fish
Receiver Returns (LFRRs). Non-harvested species will be those that can be recorded on MFish
research databases but possibly not on commercial fishing returns. These include all species
that the Museum of New Zealand has recorded as having been caught in New Zealand waters,
including taxa such as sea birds.
Since associated/dependent species are not harvested, other values may be incorporated into the
high, medium, low or unknown categories (for example, biodiversity value). Values are
considered across commercial and/or non-commercial users. Since for these non-assessed
species the value (especially the biodiversity value) may be unknown, a new category of value,
‘unknown’, has been included.
ME31 is the only Stage 2 indicator in this category because the protected status of species
requires further determination. Examples of protection are full legal protection from the effects
of fishing (such as black coral) and protection from all interference in a marine reserve (which
may cover only part of the distribution of the species). We suggest a table presenting the results
for ME31 is the most appropriate reporting format. A footnote under the table could detail the
different protection regimes. We also suggest, as for ME18, that ME31 be reported as two
simple bar graphs showing the number of species in each of the four value categories for
harvested and associated/dependent species. However, an example of the reporting format for
this EPI will not be supplied until this EPI is developed further.

ME22, ME24, ME27 and ME29
The policy target for all harvested species, whether or not they are in the QMS, is that they be
managed at or above a biomass that will support a sustainable harvest. The fish stock indicators
ME22–ME29 address the issues of total catch, catch against sustainable yields and catch limits.

ME22: Level of total catch for each species, by area
Why this indicator was chosen
This indicator gives a simple measure of the likely pressure on a stock by measuring the total
catch taken. Total catch includes commercial, recreational and customary Maori catches.
This indicator was modified to emphasise that it includes all available information on catches,
including information on non-target and non-assessed species (MfE 1999a); it will apply to
modelled and un-modelled stocks.
Most submitters recommended that this indicator be deleted (MfE 1999a). They believed ME22
was a poor indicator of extraction pressure on stocks because it only reports on the catch, not
whether that catch is thought to be sustainable. Submitters were also concerned over the
accuracy of data reporting on non-QMS species. However, the EPI was retained as we believe
it to be a simple measure of changes in pressures on stocks and, in conjunction with ME16, will
allow for the status of the stock to be assessed.
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MMRR: How the indicator will work
Good information on catches will not be available for all stocks assessed in this indicator. Such
information should be available for QMS species through the Quota Management Reporting
system, but will not be available for non-QMS species with low commercial value and/or those
brought back to land and sold. It is also difficult at the moment to get good information on
recreational and Maori customary catches, although estimates may be available.
We envisage that this information will be reported by a table summarising the total catch, and
its components, by stock, by area and through time. The tabulated information could then be
linked to a line graph indicating changes in total catch through time for each species. Location
of QMA maps would also be available for each species. An example of the table reporting
format for ME22 is provided by Table 5.2, which lists the total catch of SNA1 through time.
Location of snapper QMAs are provided in Figure 5.5.
Table 5.2:
Time

Example of reporting ME22, listing the total catch and its components (and
allowances) for snapper in SNA1 from 1990/91–1999/2000
SNA1
customary
allowance

SNA1
recreational
catch

SNA1
recreational
allowance

SNA1 other
mortality
allowance

SNA1
commercial
catch

SNA1
TACC

1990/91

5315

6002

1991/92

6191

6010

1992/93

5423

4904

1993/94

4846

4928

1994/95

4821

4938

1995/96
1996/97

2322

4941

4938

5049

4938

1997/98

300

2300

450

4524

4500

1998/99

300

2300

450

4411

4500

1999/2000

300

2300

450

4491

4500
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Figure 5.5: QMAs for snapper

ME24: Ratio of total catch to sustainable yield for modelled stocks
Why this indicator was chosen
This indicator compares the total catch with the yield (usually the Current Surplus Production
(CSP), Maximum Constant Yield (MCY) or the Current Annual Yield (CAY)) that would be
sustainable at the current biomass.
ME24 has been modified from the original proposal in response to submissions. It now applies
only to modelled stocks, as there is no estimate of the current sustainable yield for stocks that
have not been modelled (MfE 1999a).
Although some submitters believed this indicator should be deleted or an alternative found, we
believe ME24 to be a useful pressure indicator. If a model estimate of sustainable yield exists it
can tell you whether the current catches will allow the biomass to move towards the target level.
However, it must be interpreted with reference to the status of the stock (ME16).
MMRR: How the indicator will work
Total catches for this EPI are as reported in ME22, and estimates of reference points are taken
from stock assessments reported in the Fishery Assessment Plenary Reports (see MFish 2000).
If the ratio is greater than 1, it may seem that the current catch is too high. However, this may
not be the case, and results for this EPI must therefore be interpreted using current biomass
levels (ME16).
We envisage that results for this EPI will be reported in a table, displaying the ratio of catch to
yield for each modelled stock. As for other EPIs this table could also be linked to a map
indicating the QMAs for fish stocks. An example of the reporting format for this EPI will not
be included at this time, as the data for this EPI requires processing.
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ME27: Current TAC for each stock
Why this indicator was chosen
The setting of catch limits is a management response intended to move the stock towards the
target level. This indicator reports on the current total allowable catch (TAC) for modelled and
un-modelled stocks. This indicator has been retained as originally proposed (MfE 1998a).
Some submitters believed ME27, by itself, did not indicate anything about the status of the
stock and should be deleted (MfE 1999a). However, we suggest that, in conjunction with
ME22, this EPI will indicate whether the TAC is being exceeded.
MMRR: How the indicator will work
Catch limits are set as TAC or TACC for all stocks included in the QMS but (along with other
catch limits) can also be set for stocks not included in the QMS.
We propose that the current TAC for each stock be reported as a simple table. For stocks within
the QMS, where TACs have not yet been set, the TACC or other catch limit will be reported.
Table 5.3 provides an example of reporting of ME27 listing the 2001 TAC for snapper by
QMA. Location of snapper QMAs may be found in Figure 5.5.
Table 5.3:

Example of reporting ME27, listing the 2001 TAC for snapper

QMA
SNA 1
SNA 7
SNA 8 and 9

TAC
7550
306
2060

Source: 2001 catch limits database.

ME29: Ratio of TAC to sustainable yield for modelled stocks
Why this indicator was chosen
This indicator compares the current catch limit (TAC) with the yield (CSP, MCY or CAY) that
would be sustainable at the current biomass. It tells us how appropriate the TAC is, given all
the current information.
ME29 has been modified to address only stocks that have been modelled because current
sustainable yield will be estimated only for those stocks.
MMRR: How the indicator will work
This indicator will rely on the reference points that are estimated in stock assessments and
presented in the Fishery Assessment Plenary Reports (see MFish 2000). If the ratio is greater
than 1, this might indicate a high level of pressure on the stock. Depending on the level of
current biomass this may be appropriate. Results for ME29 should, therefore, be interpreted
using data on biomass (ME16).
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We suggest that ratios for this EPI be reported in a table listing yearly ratios for each modelled
stock and these will be linked to simple bar graphs for each species illustrating ratios per stock
through time. Maps indicating QMAs for each fish stock will also be available. Figure 5.6
provides an example of reporting of ME29 using the 2001 ratio estimate for snapper stocks.
QMAs for snapper are shown in Figure 5.5 (ME22). We envisage that as data is acquired and
processed comparisons over time will be incorporated.
Figure 5.6: Example of reporting ME29 using the 2001 TAC: sustainable yield for snapper

Source: 2001 catch limits database.

Which indicators were not included and why
ME15: Ratio of current biomass to virgin biomass for modelled stocks
This was incorporated into ME16 because it provided no additional information than ME16 and
interpretation of the results was difficult (MfE 1999a).

ME19: Number of stocks where status can be deduced with small/medium/
large catches
This was incorporated into ME18 because submitters believed this EPI to be a subset of ME18
and therefore repetitive (MfE 1999a).

ME20: Number of stocks with unknown status that have small/medium/
large total catches
This was incorporated into ME18 because submitters believed this EPI to be a subset of ME18
and therefore repetitive (MfE 1999a).

ME21: Levels of relative biomass for species/groups not modelled
This indicator was deleted because it was agreed by most submitters that a great deal of
uncertainty would surround the data used to derive ME21 (MfE 1999a). Many also believed
that it had applicability only to some species in some areas.
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ME23: Change in total catch for each stock
This was incorporated into ME22 because it merely presents the same information in a different
format (MfE 1999a).

ME25: Ratio of total catch to TAC (or other catch limit)
This indicator was deleted because it was believed to repeat ME22 and ME27 and was therefore
redundant (MfE 1999a). Both total catch (ME22) and TAC (or other catch limit – ME27) are
available and can be divided if required.

ME26: Fishing effort as a proxy for levels of by-catch
This indicator was deleted because of its limited application – it would only apply to some
species in a smaller number of areas (MfE 1999a). In addition, the assumption that by-catch
levels are proportional to fishing effort was questioned by submitters, who recommended the
deletion of this indicator.

ME28: Change in TAC for each stock
This was incorporated into ME27 because it presents the same information in a different format
(MfE 1999a).
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6

Confirmed Fishing Impacts Indicators

The three fishing impact indicators will provide a measure of the pressure of fishing on the
wider environment, including non-target species, areas and habitats. However, interpretation of
these indicators as measures of the impacts of fishing on the environment would be enhanced by
consideration of ME6 (Percentage change in extent of selected marine habitats), ME6A
(Biodiversity condition of selected marine habitats and communities at selected sites) and ME7
(Percentage area of each of New Zealand’s different marine environments, ecosystems and
habitats under protection). ME32 is the only Stage 1 indicator in this group.
Table 6.1:

Confirmed fishing impact indicators
Indicator

Stage

P-S-R

Unit and frequency

ME32: Number of different non-fish and
protected species caught by species,
per fishery, by area, by year

1

Pressure

No. species per
fishery per area per
annum

MFish
(DoC)

ME33: Level of fishing effort, by
method, by area, by year

2

Pressure

Effort per method per
area per annum

MFish

ME34: Change in area of habitats (%)
covered by marine farms

2

Pressure

m habitat per region
per annum

2

Agency

RCs
(MFish)

Data for ME32 and ME33 will come from MFish’s catch effort database. Data used in these
EPIs has been collected for purposes relating to the sustainable management of fisheries
resources. Implementation of ME34 and, in part, ME33 will rely on development of the marine
classification system. (See Chapter 9: Next Steps – Implementation and Reporting for a full
discussion on the development of the marine classification system).
For each indicator, an explanation is given of why the indicator was chosen, and the way in
which its final form was influenced by input from submissions. MMRR are then discussed for
each EPI and where possible examples of how information collected may be reported at a
national scale are proposed.

ME32: Number of different non-fish and protected species caught, by
species, per fishery, by area, by year
Why this indicator was chosen
Fishing can adversely affect populations of protected marine wildlife through accidental capture
(for example, marine mammals and seabirds). The Fisheries Act 1996 requires measures to be
taken to avoid, remedy or mitigate any adverse effects of fishing on protected species. This
indicator will represent the direct pressure of fishing on non-fish and protected species.
This indicator was supported by all submitters but was modified to include all non-fish and
protected species that may be caught and reported as by-catch – not just marine mammals and
seabirds (thus including, for example, marine turtles, sea snakes (MfE 1999a).
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MMRR: How the indicator will work
A seabird and marine mammal by-catch observation programme and reports from fishers will
provide some of the information for this EPI. The programme is run jointly by DoC and MFish.
It consists of about 1000 observer days per year on commercial fishing vessels, targeted to those
fisheries where there is a significant take of protected marine species. The information
collected may come from one or more of three sources:
•

the total number of animals reported killed on forms submitted to MFish from fishers

•

the total number of animals observed killed by MFish observers on a subset of vessels

•

the total number of animals estimated to have been killed in the whole fishery (this figure
is obtained by scaling up the number of animals killed on vessels with MFish observers
over all the vessels in the fleet).

Any or all of these numbers may be reported.
We recommend that data for ME32 be reported by graphs or tables indicating the number of
species caught per fishery over time. This could be linked to a map indicating location of
catches. An annual reporting frequency is recommended. Although the data for ME32 is
available, it requires processing before it can be formatted to report on this EPI. It is not
possible therefore, to provide an example of reporting at this time.

ME33: Level of fishing effort by method, by area, by year
Why this indicator was chosen
Most marine ecosystems have been modified through harvesting of marine biota. Fishing can
adversely affect marine ecosystems by the selective reduction of certain species and by impacts
on the predator–prey relationships in marine food webs. Further, the mechanical disturbance of
habitats that occurs with some fishing methods can adversely affect benthic communities,
changing their structure and composition. This indicator reports gross changes in fishing effort
over time and areas.
ME33 has been modified to include a temporal measure, ‘by year’, to track changes over time
(MfE 1999a) and will be implemented as a Stage 2 indicator.
All submitters commenting on this indicator questioned the ability of the data currently
collected to provide information at an appropriate scale to report on this EPI (MfE 1999a).
However, we believe that, although on its own this indicator will track only gross changes in
effort, when used in combination with information about the extent of marine environments,
selected habitats and by-catch ME33 will identify the potential pressures from fishing on the
marine environment.
MMRR: How the indicator will work
Information for this indicator is available now, based on forms filled in by commercial fishers at
sea. The forms indicate fishing methods, a relevant measure of effort, times of fishing and area
fished. The quality of the fishery area information varies, depending on whether Global
Positioning Systems (GPS) or statistical fishing areas are used. We envisage that once
environments and selected habitats have been mapped (ME6), reporting could include fishing
effort by environment or habitat type.
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We suggest that this EPI be presented as a map locating effort by area for each fishing method,
and frequency of reporting occur per year. Maps could ultimately be linked to a series of graphs
displaying changes in effort over time. An example of reporting for ME33 will not be provided
until this indicator is developed further.

ME34: Change in area of habitats (%) covered by marine farms
Why this indicator was chosen
Aquaculture can adversely affect the marine environment through physical/chemical and
biological effects. ME34 will provide an indicative measure of the pressures of marine farming
on marine habitats.
This indicator was modified to reflect submitter comments that the proposed EPI (Area of
habitat covered by marine farms) was an inadequate surrogate measure for the impact of marine
farms on underlying habitat (MfE 1999a). ME34 will be implemented as a Stage 2 indicator.
MMRR: How the indicator will work
We envisage that changes in the area of habitats covered by marine farms will be determined by
reconciling the area and location of marine farms with habitat maps generated in ME6 (within
an environmental classification context). We expect that habitat categories used in this EPI will
be a subset of those mapped for ME6. However, the scale of maps generated by ME6 may be
too coarse to determine changes in areas of habitats under farms. Some reconciliation of these
scales will therefore be required. It will not be possible to monitor the extent of all habitats
everywhere. Sampling methodologies will need to be developed to adequately monitor the
issues and ensure representation of site types.
We propose that assessments of the change in areas of habitat under farms will occur in line
with the frequency of sampling for like habitats mapped for ME6. Initially, however, available
information on habitats covered by marine farms and the farms themselves can be compiled.
Regional councils and MFish currently hold data on the location, size, nature and habitat
covered by marine farms as part of their licensing requirements.
We recommend that national reporting of this EPI amalgamate data by habitat type, and that
percentage change in habitat be expressed over time in a simple bar graph. The frequency of
reporting suggested is every two to five years. Figure 6.1 provides an example of national
reporting for ME34 displaying percentage change in area of habitat through time for three
habitat types, using simulated data.
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Figure 6.1: Example of reporting ME34, showing percentage change in area of three habitats
over time

Note: The data used in this figure is hypothetical and for demonstration purposes only.

Which indicators were not included and why
All proposed EPIs in this category were included in the final set of confirmed EPIs.

48

Signposts for Sustainability

CO NFI R MED IN DI CA TO R S FO R TH E MA R INE EN VI RO NM E NT

7

Indicators Relevant to Maori

Maori input into marine environment indicators and the EPI
Programme as a whole
Maori have participated in the marine environment strand and the EPI Programme through:
•

hui and workshops to discuss proposed indicators and Maori involvement in the EPI
Programme

•

case studies to pilot indicators of special relevance to Maori

•

the Maori Environmental Monitoring Group (MEMG).

Hui and workshops
Four regional hui were held in February 1998 to discuss marine environment indicators. The
hui were attended by approximately 100 people representing hapu, iwi and general Maori
interests.
These hui were not regarded as consultation in the fullest sense, but were considered as
communication with selected hapu, iwi and Maori to:
•

brief them on the EPI Programme

•

seek initial Maori views on the marine environment and other EPI Programme strands

•

provide input into the selection of Maori specific indicators which could be included in a
core set of environmental indicators for further consultation.

Since release of the discussion document (Environmental Performance Indicators: Proposals
for the marine environment, MfE 1998a) in November 1998 a more comprehensive approach to
Maori involvement in the EPI Programme has been proposed (MfE 1999b). The Ministry has
decided (based on feedback on this document) that all of the Maori specific indicators
developed under the EPI Programme will be dealt with as part of a separate and parallel Maori
indicators process.
A parallel process has also been adopted to seek input from, and identify Maori interests in,
development of the marine classification system for indicator implementation. A Maori caucus
met during two workshops on marine classification system development held in May and June
2000. A report was commissioned by the Ministry to suggest a process by which matauranga
Maori could be factored into a classification system for the marine environment and ultimately
contribute to a marine management regime.
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EPI action plan
The MfE has developed an action plan that will provide direction for Maori input into the EPI
Programme. The plan focuses on sustaining and supporting the mauri of te taiao, and aims to:
•

further develop Maori EPIs

•

build on and work with other inter-departmental initiatives that are building the capacity
of Maori in environmental management through implementing the development and use
of Maori EPIs

•

use some current indicators to provide information relevant for Maori in environmental
management

•

develop systems for sharing information (where appropriate) between iwi and hapu (for
example, web-based design)

•

add value to the iwi management planning process by using the information collected
through Maori EPIs to provide a Maori state of the environment report (this report can
then become the first stage inventory that informs an iwi management plan)

•

encourage a more holistic approach to environmental management through the
engagement of Maori EPIs, as Maori indicators tend to take a more integrated approach to
the view of the environment

•

take the opportunity to develop a link between environmental education and the passing
down of important intellectual property and information about iwi and hapu
environments.

An inter-departmental initiative
The DoC and MfE recently received funding from the Ministry of Research Science and
Technology for a project called Maori Methods and Indicators for Marine Protection.
The overall goal of the research is to test how a range of management regimes is able to meet
conservation and iwi/hapu objectives. One of the objectives of this work will be used to
develop processes for Maori to identify marine indicators that can be used to monitor and report
on issues in the marine environment that are important to Maori. This will facilitate
incorporation of monitoring and management of these values into the regional planning process.
Tangata whenua will be directly involved in the study project management group (which
oversees the progress of the programme and ensures that the objectives of all participants are
met), in study method identification, and in field research and result interpretation.
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8

Integration: How the Indicators will Work
Together

Information about our marine environment is being collected throughout New Zealand by
regional, city and district councils, government departments, and other agencies. Our challenge
is to implement a core set of EPIs to give a reliable picture of what is happening in the marine
environment. One part of this challenge is to report on key environmental issues and our
management of them.
The EPIs for the marine environment represent a set of indicators which monitor the pressure on
the marine environment, quantify the state or condition of natural resources, and assess the
response by us to changes in the environment. For example, by measuring change in land use in
catchment areas (ME1), near-shore areas susceptible to sedimentation risk will be identified.
ME1a will provide a direct measure of sedimentation rates in near-shore areas identified as
susceptible to sedimentation in ME1. ME6, by monitoring changes in habitat types, will also
provide a measure of the state of habitats susceptible to sedimentation. Over time the
information gathered by these indicators will be used to identify and prioritise areas for
management and inform policy development for the issue of sedimentation in marine areas.
The aim of the EPI Programme is not only to make this set of marine EPIs internally coherent
but also to integrate them into the wider EPI Programme. Thus an ecosystem approach to
indicator development and monitoring recognises linkages within the marine environment as
well as among the marine environment and land, air and freshwater environments. Interactions
among these media may be part of the natural functioning of the environment, or may result
from human activities.
For example, to track the issue of sedimentation in near-shore marine areas, land use pressure
can be monitored on land, turbidity levels can be measured in freshwater and estuarine systems,
selected marine and freshwater indicator species can be monitored, sedimentation rates in nearshore areas can be estimated and loss and habitat fragmentation assessed. Figure 8.1 illustrates
how the marine indicators are linked with the land, freshwater and transport indicators. It is
only when combined as a whole that the indicators can give us a clear picture of the
environment. In some cases they will indicate causes of problems, but mostly they are designed
to be triggers for further investigation. To consider cross-media issues, indicators can be
monitored at benchmark and representative sites and in conjunction with risk-based monitoring.
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Figure 8.1: Integration diagram for the issue of sedimentation

Classification systems are being trialed for the land, freshwater, biodiversity and marine
indicators (see Chapter 9: Next Steps – Implementation and Reporting for a discussion of
classification systems). These systems will be compatible because the factors that underpin
them are similar or complementary. Having compatible classification systems helps us to make
connections between indicator data and the environmental issues across media to support
integrated environmental management.
The indicators, along with systems and frameworks developed to assist their implementation
and reporting, will support information sharing and inter-agency co-operation and
co-ordination.
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9

Next Steps: Implementation and Reporting

The priority actions for developing and implementing indicators for marine EPIs are as follows.
1

Agreed roles and responsibilities for implementation of Stage 1 EPIs. We propose
implementation of Stage 1 indicators by the agencies listed below.

Table 6.1:

Agencies responsible for implementation of Stage 1 indicators
Indicator

Responsible agency
(in partnership with)

ME5: Frequency of confirmed marine spills by type, cause and location

MSA, RCs, ERMA

ME6: Percentage change in extent of selected marine habitats

RCs, TLAs, DoC
(MfE)

ME10: Percentage of monitored beaches in beach grades

RCs, TLAs
(MoH, MfE)

ME10a: Percentage of season beaches or coastal areas were suitable for
bathing or shellfish gathering
ME12: Quantity and category of litter per unit area in the strand zone of
beaches

RCs, TLAs, DoC
(community groups)

ME13: Percentage of New Zealand coastline in public ownership

2

RCs, TLAs
(MoH, MfE, commercial
shellfish growers)

RCs, TLAs
(MfE)

ME16: Ratio of current biomass to target biomass for modelled stocks

MFish

ME17: Percentage of stocks modelled that are at or above target level

MFish

ME18: Number of assessed stocks (of high, medium or low value) about
which stock status is known or unknown

MFish

ME22: Level of total catch for each species, by area

MFish

ME24: Ratio of total catch to sustainable yield for modelled stocks

MFish

ME27: Current TAC for each stock

MFish

ME29: Ratio of TAC to sustainable yield for modelled stocks

MFish

ME30: Percentage of stocks with current biomass below target where
rebuilding strategies are in place

MFish

ME32: Number of different non-fish and protected species caught, by
species, per fishery, by area, by year

MFish
(DoC)

Refine sampling methods for Stage 1 indicators and identify monitoring and reporting
requirements for all indicators. MMRR will be developed in collaboration with
monitoring agencies and experts. Where possible, pilot studies will be used to trial EPIs
before they are fully implemented. ME6 is such an example, where criteria are currently
being developed to define selected habitats in the Tasman and Marlborough regions to
pilot a methodology and monitoring approach for this EPI.
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3

Develop web-based reporting mechanisms (for Stage 1 indicators initially). Web sites
currently exist for some EPIs (for example, ME10 and ME10a) but may need
modification to reflect changes in the monitoring methods for the confirmed EPIs. For
other Stage 1 EPIs (such as ME5 and ME11), web sites are currently being developed and
piloted using a subset of the data available.

4

Develop a consistent classification system. The marine classification system will provide
the context for monitoring and reporting for many EPIs. See below for discussion of the
marine classification system and its current status.

5

Develop and validate methods and sampling designs (protocols) for Stage 2 indicators.
Agreement will have to be reached on key habitats and communities, ecosystem types
and physical attributes of the environment that should be monitored. The scale and
frequency of monitoring and guideline and threshold values will also have to be
determined. Preliminary work has begun on developing monitoring protocols for some
Stage 2 EPIs. For example, development of an indicator for the natural character of the
land adjacent to the coast (ME14) has begun, in collaboration with DoC and regional
councils.

6

Clarify roles and responsibilities for monitoring and reporting of Stage 2 indicators.

Stage 1 and Stage 2 indicators for all strands will be progressively implemented over the next
five years. We expect a patchwork of indicators, and coverage of New Zealand, to evolve over
time.

Marine classification system
Implementation of many of the marine EPIs (for example, ME1, ME2, ME7 and ME34)
depends on the development of a nationally consistent marine classification system. One way
of developing classification systems is to identify and distinguish ‘areas of similar environment’
(for example, environment types for rivers may include glacial, lowland or hill country
environments) using a combination of environmental factors (for example for rivers, source of
flow and geology could be considered important environmental factors). Environment types are
then referenced geographically, resulting in a mapped mosaic of environments. The assumption
behind this approach is that environmental factors control the structure and properties of
ecosystems. The environmental factors approach should be seen as a way of delimiting
ecosystems by confining the range of the potential properties that can be monitored. They are
useful for defining and mapping broadly occurring ecosystem patterns (Snelder et al. 2001).
A classification system may be hierarchically developed to enable information on environment
types to be delivered at a range of scales (for example, regional and national scales), which can
be used for regional and national reporting. Classification systems can be used to select
monitoring sites representative of the range of environment types in an area, benchmark sites of
similar types for comparison, and identify areas that may be susceptible to pressures because of
their environment type. They provide a rationale for comparison of ‘like’ environment types.
They also assist with the selection of indicators and monitoring scales appropriate to the
environment type, and to various environmental issues.
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Classification systems have been developed using physical components of the environment for
implementation of the biodiversity, land and freshwater indicators. The same approach (the
environmental factor approach) is being applied to develop a classification system for the
marine environment.
As implementation of many of the indicators hinges on the availability of a consistent
classification system, this will be a priority work area for the Ministry, particularly for Stage 2
indicator development.
Work in progress
Steering and technical groups have been formed to overview and support the development
of a marine classification system. The steering group includes regional councils, industry,
CRIs, DoC, MFish, and an independent consultant that has worked with iwi on marine
management issues. A separate Maori caucus is taking into consideration Maori interests in
marine classification, and the linkages with the physically driven marine classification
system.
We envisage that the classification system developed will utilise a top-down (rules-based)
and bottom-up (cluster analysis) hierarchical classification approach. Both approaches will
be tested to determine their suitability in specific management situations. A draft
classification design will be developed initially, and tested at the national and regional scales.
Outcomes of the pilot study will undergo scientific peer review.

Partnerships
Once monitoring roles and responsibilities are clarified, monitoring of EPIs can be formally
agreed and assigned. This will involve developing partnerships between the Ministry and
regional, district and city councils, other government departments, iwi, research agencies,
industry or sector and community groups. With most of the indicators confirmed for national
state of the environment reporting, MfE is beginning to develop partnerships, initially with
councils, government departments, and iwi, and later with other relevant agencies. To help, a
‘partnership pack’ is being sent to prospective partners, beginning with councils. We envisage
that the whole process will take several years. A trial with Waikato councils through the
Waikato Information Forum (WINFO) has helped to pave the way.
The partnership pack outlines all the work that has been done so far to develop indicators and
the national reporting system. It outlines a process for agreeing which indicators a partner
should collect and report on, and how indicator data and state of the environment information
will be shared and used.

State of the Environment Reporting (SER)
The MfE web site will be the hub of the information system, the central access point to the
indicators for the Ministry and the public. Base line data on only a few of the indicators will be
held by MfE. Most data management will be outsourced to a variety of agencies – as the
indicators for ozone climate change, and air quality are now. So, for example, data on marine
spills (ME5) will be managed by MSA (in partnership with regional councils and ERMA), but
will be accessible as summarised data through MfE’s web page. However, the Ministry’s web
page will provide access to all data for all indicators. The system is still being developed and
indicators will be reported on as information becomes available.
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Ministry web site and key contacts
The Ministry proposes to use indicators to report on the environment as summarised in
Figure 9.1.
Figure 9.1: Using indicators for State of the Environment Reporting

The Ministry is currently working on the first two issue-based SERs, namely:
•
transport and air quality in our cities
•
sustainability of our commercial fish stocks (with MFish).
This year (2001) the Ministry will begin work on an SER for the issue of bathing water quality.
Key elements of what will be reported include:
•
What’s happening in and to the environment (state and pressures)?
•
Why is this happening?
•
What are the key pressures?
•
What are we doing about it (responses)?
•
How do we compare (trends over time and space)?
The information will be presented in simple formats so that it is easily understood. It is
important to have credible information and a flexible approach. This is why the MfE web page
is being used as a hub for this indicator information, which can be accessed by a wide range of
people as soon as it is available, and the agencies responsible for the data can maintain some
control over the integrity of the data.
You may wish to look at the MfE home page in the monitoring section
(www.environment.govt.nz or www.mfe.govt.nz) for more information on the EPI Programme.
This web page lists the key Ministry contact people for various aspects of the EPI Programme
and shows how we are starting to manage and present information. It also gives an indication of
how other indicators are being reported. We recommend that you look at the marine indicators
on the web page.
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The following Ministry for the Environment and MFish staff are also happy to discuss these
confirmed marine EPIs further and may be contacted at head office in Wellington:
•
EPI Programme – Kirsty Johnston, Maurice Hoban, Ruth Berry
•
marine environmental performance indicators – Megan Linwood
•
fish stock and fishing impacts indicators – Alan Meek, Ministry of Fisheries.
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Appendix 1: MMRR (Minimum Monitoring and
Reporting Requirements) Template
Minimum Monitoring and Reporting Requirements (MMRR)
1

EPI Strand: eg, Land, Freshwater, Terrestrial and Freshwater Biodiversity

2

Indicator: indicator name in full, eg, ‘extent of each land cover class’; ‘freshwater clarity’;
‘biodiversity condition of selected ecosystems and habitats’.

3

Parameter(s): ie, what is actually (physically) measured (and/or calculated) to make up/report the
indicator, eg, land cover class, water clarity, species counts. There may be more than one
parameter.

4

Method(s): ie, how is it measured – data collection (and or analysis) method(s) to measure/derive
the parameter(s) above, eg, for land cover, satellite imagery, aerial photography; for water clarity,
Secci disc; for biodiversity condition, Recce plot.
Include a reference for the method if available, eg, for Recce plot: Allen RB, 1993. ‘A permanent
plot method for monitoring changes in indigenous forests’). Include details of method(s)
development, quality assurance and agreement for use by monitoring agencies.
Tick boxes below. More than one tick box may apply.

4a
5

Standard method(s) available

Method(s) need development

Standard method(s) agreed

Recommended sample design:
Where to measure: Looking at the map of New Zealand, think about the geographical coverage
required to meet the reporting needs for this indicator. What kind of monitoring network is required?
Tick boxes below, fill in percent.
fully representative (total picture for whole country)
random stratified (random sites within areas defined by
particular features, eg, land use, boundaries, environments)
random (completely random)
totally subjective (non statistical)
risk-based (selected ‘at risk’ sites within defined areas)
selective (sites selected on biophysical basis or risk based)
other (specify) _______________________________

5a Statistical relevance: How certain do you need to be that the
monitoring is nationally representative (eg, 95 percent certainty)?
___ percent certainty

5b At what scale do you want to collect data (could be more than one scale)?

58

national

regional

sector based

other (specify) ________________________________________
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6

‘When’ to measure and report: How often does this indicator need to be measured:
(a) to monitor the indicator parameter(s) = ‘frequency of monitoring’?
(b) to enable the transfer of indicator data = ‘frequency of data transfer’?
(c) to monitor change and report indicator trends = ‘frequency of reporting’?
Tick boxes below.

6a Frequency of monitoring
(for EPI):

6b Frequency of data transfer
(to EPI):

6c Frequency of reporting: (for
SOE)

hourly

hourly

monthly

daily

daily

quarterly

weekly

weekly

yearly

monthly

monthly

five-yearly

quarterly

quarterly

10-yearly

six-monthly

yearly

20-yearly

yearly

other (specify)
__________________

50-yearly

other (specify)
________________

other (specify)
___________________
for WWW updates
(specify if not the same
as above)
___________________

7

‘How’ to report: How will the indicator be reported? What will the reported indicator look like?
Please describe the unit of reporting (reporting unit) for the indicator, eg, extent and area of each
land cover class; percent time water clarity varies from standard value; biodiversity condition by
environmental domain, and illustrate how this information might be presented (ie, reporting format),
eg, graphs, charts, maps, tables, etc.

7a Reporting unit:

7b Reporting format:

_________________________________

________________________________________

_________________________________

________________________________________

_________________________________

________________________________________

7c Reporting scale: At what scale do you want to detect change/report trends in this indicator (could
be more than one scale)? (Refer to question 5b. Is/are the scale(s) different?)
national

regional

local (catchment/ecosystem, city/district)

sector-based

other (specify) _________________________________________
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8

‘Who’ is responsible for measuring the indicator (please specify under tick boxes. Can be a
combination of agencies depending on number of parameters or scale(s) of monitoring and reporting
– refer to questions 5, 5b, 7c):
resource monitoring
agencies:
central government:
_______________________
regional councils/ unitary
authorities:
_______________________
district/city councils:
_______________________
iwi:
_______________________
sector group (industry):
_______________________
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contracted activity:

volunteer activity:

Crown Research Agency:
_______________________

sector group (industry):
______________________

consultancy:
_______________________

NGO:
______________________

sector group (industry):
_______________________

community group:
______________________

other (specify):
_______________________

other (specify):
______________________
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Glossary
adventive

Introduced species (plants or animals) as determined by criteria
developed by Chapman and Carlton 1994 and as adapted by Cranfield
et al. 1998.

amenity values

‘Those natural or physical qualities and characteristics of an area that
contribute to people’s appreciation of its pleasantness, aesthetic
coherence and cultural and recreational attributes’ (Resource
Management Act 1991). It is assumed that cultural and heritage values
are implicit in amenity value.

associated/
dependant species

‘Any non-harvested species taken or otherwise affected by the taking
of any harvested species’ (Fisheries Act 1996)

biodiversity

‘The diversity among living organisms from all sources including,
inter alia, terrestrial, marine and other aquatic systems and the
ecological complexes of which they are a part; this includes diversity
within species and between species and of ecosystems’ (Convention on
Biological Diversity).

bloom

The mean number of algae of a species needed to cause toxicity.

BMSY

Biomass level which will produce MSY (Fisheries Management Act
1996).

catchment

The area of land from which run-off from rain enters a waterway.

coastal marine
environment

Includes estuaries, embayments and near-shore coastal areas and
associated catchments, and natural and biological resources contained
therein.

coliform

A group of bacteria used as an indicator of sanitary quality in water.

ecosystem

Made up of interacting biotic (assemblage of micro-organisms, plants
and animals) and abiotic components (includes the energy into and out
of an environment (Kingsford and Battershill 1998).

enterococci

Bacteria that occur naturally in the gut of humans, and animals
including mammals, birds, fish and reptiles. They are valuable
indicators of the extent of faecal contamination of recreational waters.

EPI Programme

The Environmental Performance Indicators Programme, which is being
co-ordinated by MfE.

estuary

An enclosed or semi-enclosed body of water with an open or
intermittently open connection to coastal waters where salt and
freshwater mix; estuary water levels are influenced by tides.

eutrophication

Increase in nutrient status of a water body and, consequently, the rapid
growth of plants; excessive plant growth may deplete oxygen.

fish stock

Any fish, aquatic life, or seaweed of one or more species that are
treated as a unit for the purposes of fisheries management (Fisheries
Act 1996).

fishery

‘Any one or more stocks or species of fish, aquatic life or seaweed’
(Fisheries Act 1996).
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habitat

The place or site where an organism or population lives.

hydrocarbons

Organic molecules containing hydrogen and carbon; major components
of petroleum released during the incomplete combustion of organic
fuels.

indicator

A measure (e.g. a distance from a goal, target, threshold, benchmark)
against which some aspects of policy performance can be assessed.
Environmental indicators simplify, quantify and communicate trends in
and impacts on the environment.

macro- and
microalgae

Microalgae are very small single-cell plants; macroalgae are seaweeds
– the larger plants of the sea.

mahinga kai

Food gathering place.

mataitai

An identified traditional fishing ground which has special status under
the Fisheries Act 1996 to protect customary fishing values.
Restrictions may be placed on taking fish, aquatic life or seaweed in
the reserve. A Maori committee, or kaitiaki, can be empowered to
make by-laws over the reserve.

mauri

The life force of all things. The loss of mauri is recognised by the
resource’s degraded state and the loss of its life-supporting capacity.

MSY

Maximum sustainable yield – the greatest yield that can be achieved
over time while maintaining the stock’s productive capacity (Fisheries
Act 1996).

near-shore

For the purposes of this report, ‘near-shore’ will include estuaries,
coastal embayments and areas immediately off-shore.

phytoplankton

Microalgae that live suspended in the water.

PSR framework

The pressure-state-response framework developed by the OECD.

QMA

Quota management area – defined area used as a management unit for
fish species within the QMS.

QMS

Quota management system –the use of quotas to manage commercially
harvested fish populations.

shellfish

Popular name for certain edible molluscs (e.g. oysters, clams, and
scallops), certain edible crustaceans (e.g. crabs, lobsters, and shrimps)
and certain edible echinoderms (e.g. kina).

Stage 1 and Stage 2
indicators

Stage 1 indicators are those that can be implemented now or in the next
two years; Stage 2 indicators are those that need further work.

TAC

Total allowable catch – represents the total amount of fish allowed to
be harvested per year. It encompasses all removals by fishers
(commercial and non-commercial).

TACC

Total allowable commercial catch – represents the total amount of fish
that commercial fishers can remove from a fish stock in any one year.

toxicity

The quality or degree of being poisonous. The level of toxicity is
dictated by the type of algal bloom, the type of toxins, and the amount
present in the shellfish.
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Abbreviations
ANZECC

Australia and New Zealand Environment and Conservation Council

BMSY

biomass which will support MSY

CAY

current annual yield

Chl-a

chlorophyll-a

CRI

Crown Research Institute

DDT

dichloro-diphenyl-trichloroethane

DoC

Department of Conservation

EEZ

exclusive economic zone

EPI

environmental performance indicator

IUCN

The World Conservation Union

LCDB

land cover database

MCY

maximum constant yield

ME

marine environment (indicator)

MfE

Ministry for the Environment

MFish

Ministry of Fisheries

MMRR

minimum monitoring and reporting requirements

MoH

Ministry of Health

MSA

Maritime Safety Authority of New Zealand

MSY

maximum sustainable yield

NGO

non-governmental organisation

NIWA

National Institute of Water and Atmospheric Research

NZCPS

New Zealand Coastal Policy Statement

OECD

Organisation for Economic Co-operation and Development

PAH

poly-aromatic hydrocarbons

PSR

pressure-state-response framework

QMA

quota management area

QMS

quota management system

RCs

regional councils and unitary authorities

RMA

Resource Management Act 1991

SER

state of environment report

TAC

total allowable catch

TACC

total allowable commercial catch

TLA

territorial local authority
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About the Ministry for the Environment
‘Making a difference through environmental leadership’
The MfE reports on the state of the New Zealand environment and the way that environmental
laws and policies work in practice as part of our advice to the Government on action necessary
to improve environmental management. Most of the responsibility for day-to-day
environmental management rests with local government, particularly the regional councils.
The significant areas of policy for which we are responsible are resource management; land, air
and water quality; waste, hazardous substances and contaminated sites; protection of the ozone
layer; and climate change. We also advise on the environmental implications of other
government policies, such as Treaty of Waitangi settlements. We contribute to
interdepartmental work on biological diversity, marine environmental issues, energy and
transport. We consult with local government, resource users, resource managers, and others
likely to be affected by changes in policy or legislation, and provide information and advice to
assist them.
The MfE carries out many of the statutory functions of the Minister for the Environment under
the Resource Management Act 1991. It also monitors the work of the Environmental Risk
Management Authority on behalf of the Minister.
Besides the Environment Act 1986 under which it was set up, the Ministry is responsible for the
Soil Conservation and Rivers Control Act 1941, the Resource Management Act 1991, the
Ozone Layer Protection Act 1996, and the Hazardous Substances and New Organisms Act
1996.
Head Office
Grand Annexe Building
84 Boulcott Street
PO Box 10-362
Wellington, New Zealand
Phone: (04) 917 7400: Fax: (04) 917 7523
World-Wide Web: http://www.mfe.govt.nz
Northern Regions Office
8–10 Whitaker Place
PO Box 8270
Auckland
Phone: (09) 913 1640; Fax: (09) 913 1649
South Island Office, Christchurch
Level 3, West Park Towers
56 Cashel Street
PO Box 1345
Christchurch
Phone: (03) 365 4540; Fax: (03) 353 2750
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