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Executive summary

The Department of Conservation (DOC) is developing a suite of three interlinked matrices
designed to strengthen national capability to understand, assess, and manage the impacts of
human activities on marine biodiversity (Activity-Pressure matrix; Pressure-Biodiversity matrix;
Management-Activity matrix). Together, these matrices will form a transparent, expert
informed, evidence-based framework that supports marine spatial planning, regulatory
decision-making, biodiversity management, and national environmental reporting. DOC
previously contracted Earth Sciences New Zealand (ESNZ) to develop an Activity—Pressure
matrix, which links human activities with marine pressures. Building on the developed
methodology and evidence standards, DOC and regional councils (Environment Canterbury,
Bay of Plenty Regional Council) contracted ESNZ to develop a Pressure-Biodiversity matrix,
which will form the second tier of the framework and help translate pressures into potential
ecological impacts.

DOC, Fisheries New Zealand (FNZ), Ministry for the Environment (MfE) and regional councils
collaboratively developed a draft long list of sixty-four biodiversity features for inclusion within
the Pressure-Biodiversity matrix, emphasising threatened, protected, naturally rare, important
or vulnerable species, habitats and ecosystems of management interest to regional or unitary
councils and central government. This phase of work focussed on a prioritised list of thirty-three
biodiversity features.

An expert workshop was held to initially populate the matrix, which was used to guide a
subsequent literature review to search for supporting evidence of each pressure-biodiversity
relationship.

The scoring system developed for the Activity—-Pressure matrix was used again for the Pressure-
Biodiversity matrix, with scores reflecting the degree of confidence in the supporting evidence
for the relationships. Confidence in the relationships was ranked based on the type of
supporting evidence (1 highest, 5 lowest), as follows:

1. New Zealand peer-reviewed publications,

2. New Zealand grey literature (council reports, consultant assessments of
environmental effects, unpublished theses),

3. published and grey literature from overseas studies,
4. expertopinion (including opinions from the expert workshop for this project), and
5. noevidence found of the pressure-biodiversity relationship.

The Pressure—-Biodiversity matrix is presented as a companion file to this report, titled “2026
Pressure-Biodiversity Matrix_v1.xlsx”. The matrix should be treated as a living document and
updated as new evidence, revised definitions, and further expert input become available.
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1 Introduction

The coastal marine environment is subject to ongoing and changing pressures from a variety of
human activities (Halpern et al. 2007; MacDiarmid et al. 2011a; MacDiarmid et al. 2012).
However, how these pressures affect different biodiversity features is not well understood.
Identifying which pressures impact which marine biodiversity features (species, habitats) is
necessary to better target management actions that avoid, minimise or remedy impacts.

The Department of Conservation (DOC) is developing a suite of three interlinked matrices
designed to strengthen national capability to understand, assess, and manage the impacts of
human activities on marine biodiversity. Together, these matrices will form a transparent,
evidence-based framework that supports marine spatial planning, regulatory decision-making,
biodiversity management, and national environmental reporting.

This report documents the development of the Pressure-Biodiversity Matrix, the second
component of DOC’s three-matrix marine pressures framework. Its purpose is to describe the
biodiversity features list, development process, evidence approach, and intended use of the
matrix as an initial screening and decision-support tool.

DOC previously contracted Earth Sciences New Zealand (ESNZ) to develop the Activity-Pressure
matrix which links human activities with marine pressures. The suite of marine pressures was
created by DOC by reviewing existing lists of marine activities and pressures from Aotearoa New
Zealand and worldwide, including those presented in the Joint Nature Conservation Committee
(JNCC) Pressures Activities Database (Robson et al. 2018), the MarHADs tool (MacDiarmid et al.
2011b), and assessments of anthropogenic threats to New Zealand marine habitats (Baird and
Wood 2012; MacDiarmid et al. 2012). DOC'’s review resulted in a categorised list of 65 activities
(grouped within 11 activity categories) and 35 pressures and their definitions (Appendix A). The
third matrix will link management actions to activities, showing where different interventions
can be used to avoid, reduce or remedy the pressures generated by human activities, and
helping translate identified risks into practical management responses. A draft long list of
biodiversity features (sixty-four) for inclusion within the Pressures-Biodiversity matrix was
collaboratively developed by DOC, Fisheries New Zealand (FNZ), Ministry for the Environment
(MfE) and regional and unitary councils (Appendix B). The list emphasises threatened,
protected, naturally rare, important or vulnerable species, habitats and ecosystems of
management interest to regional councils and central government. This phase of work focussed
on a prioritised list of 33 biodiversity features, with the remaining biodiversity features to be
completed in the next stage of this matrix development.

Building on the developed methodology and evidence standards from the Activity—Pressure
matrix, DOC and regional councils (Canterbury Regional Council, Bay of Plenty Regional
Council) contracted ESNZ to develop the Pressure-Biodiversity matrix, which forms the second
tier of the framework and links pressures to potential ecological impacts.

The finalized marine Pressure-Biodiversity matrix will provide a structured, transparent way to
understand how different pressures generated by human activities can impact various
biodiversity features of marine ecosystems. By identifying which pressures may affect which
biodiversity features, alongside the Activity-Pressure matrix, the Pressure-Biodiversity matrix
helps:

Aotearoa New Zealand Marine Pressure-Biodiversity Matrix Development 5



= |dentify specific pressures that have the potential to impact specific biodiversity
features, supporting early recognition of where ecological risk may arise.

=  Compare across pressure types, making it easier to prioritise management
actions toward pressures that contribute to wider or more significant impacts to
marine biodiversity.

= Support spatial planning with the integration of related tools (e.g., Activity—
Pressure and Management-Activity matrices), helping translate human activities
into potential pressures and ecological impacts on indigenous biodiversity and
then into appropriate management responses.

While the matrix is a valuable decision-support tool, several cautions should accompany its
use:
= [treflects potential, not guaranteed, impacts to biodiversity. A “yes” in the
matrix indicates that a pressure could impact the biodiversity feature of interest,
but not that it will, in all circumstances, occur.

= The strength or magnitude of impacts is not assessed. The matrix identifies
presence or absence of a potential pressure-biodiversity relationship but does not
describe how intense, frequent, or spatially extensive that impact may be.

= Evidence varies in quality and completeness. A substantial proportion of
pressure-biodiversity linkages are currently supported by expert judgement alone,
highlighting areas where further research is needed and where interpretations
should be treated with caution.

=  Precautionary coding may overstate some relationships. The matrix tends to err
on the side of caution—recording “yes” or “maybe” where an impacton a
biodiversity feature could occur even though it may be unlikely. This supports
conservative decision-making but may be misinterpreted if context is not clearly
communicated.

= Jtis aliving document. The matrix is intended to be updated as definitions evolve,
new evidence emerges, and expert workshops refine earlier assessments.
Ongoing review is important, especially where pressure definitions change.

When applying the Pressure-Biodiversity matrix, these cautions mean it should be treated as an
initial screening tool rather than a direct indicator of ecological risk, and further information is
always required to determine whether a pressure is likely to impact a biodiversity feature. The
matrix should not be used as a substitute for site-specific assessment, as a direct ranking of
ecologicalrisk, or as proof that an effect will occur. The Pressure-Biodiversity matrix is
therefore a structured starting point that must be supplemented with contextual pressure and
biodiversity data, local environmental information, and biodiversity sensitivity assessments
before informing management decisions.

In practice, the Pressure-Biodiversity matrix should be used alongside local environmental and
biodiversity information to test whether the screened pressure-biodiversity relationships are
likely to be relevant in a particular place.
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This includes confirming whether the biodiversity features of interest are known or likely to
occur in the area, considering local habitat characteristics and environmental conditions (for
example depth, substrate, exposure, salinity, turbidity, and hydrodynamics), and identifying
whether the relevant activities and resulting pressures are present at a scale, intensity,
frequency, or duration that could plausibly affect those features. Local monitoring data, spatial
layers, matauranga Maori, expert knowledge, and site-specific assessments can all help refine
interpretation of the matrix outputs. Used in this way, the matrix provides a transparent first-
pass screening step that helps focus attention on plausible pressure-biodiversity interactions,
while recognising that further assessment is needed before drawing conclusions about actual
risk or management response.
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2 Methodological approach and outcomes

The Pressure-Biodiversity matrix is provided as a companion file to this report “2026 Pressure-
Biodiversity Matrix_v1.xlsx”. This file is divided into the following tabs:

Workshop matrix — results of two expert opinion workshops.
Info — definition of matrix display components.
Matrix - fully populated Pressure-Biodiversity Matrix.

Evidence table - list of references providing evidence for each of the identified
pressure-biodiversity relationships (also provided in Appendix C).

Evidence table full - the full matrix evidence table including cell numbers without
literature evidence. This table should be retained to facilitate the addition of future
evidence.

2.1 Expertworkshop

An online workshop was held on 30 March 2026 to determine whether each pressure was
anticipated to be associated with each of the 33 prioritised biodiversity features. Decisions were
based on the expert opinion and knowledge of the workshop participants (ESNZ: Emily Douglas,
Drew Lohrer; DOC: Shane Geange, Jordi Tablada, Debbie Freeman; FNZ: Hannah Mello, Karen
Tunley, Jean Davis; MfE: Pierre Tellier; Otago Regional Council: Sam Thomas; Canterbury
Regional Council: Melanie Burns; University of Auckland: Judi Hewitt) (Figure 2-1).
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2.2

Liteer
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Introduction af light

Literature review

Example of the populated Pressure-Biodiversity matrix from the expert workshop.

Evidence for identified pressure-biodiversity relationships was compiled through targeted
Google searches of key words, searches of publications produced by key New Zealand experts
for each biodiversity feature, as well as collated publications and studies known to the author.

Searches were conducted for each biodiversity feature by first starting with broad search
phrases, e.g., ‘effects of [pressure] on [biodiversity feature]’. When needed, the words ‘in New
Zealand’ or ‘[species name]’ were added to search terms to specifically target New Zealand or
species-specific literature. For biodiversity features which include multiple species (e.g.,
Cerianthid beds), genus names of representative New Zealand species were used to find local

and international literature. The reference sections of relevant publications were also reviewed
to identify further relevant evidence.
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A suite of ‘business rules’ were developed for determining when a pressure-biodiversity
relationship should be represented in the Pressure-Biodiversity matrix. These rules were
intended to ensure the matrix captured meaningful, management-relevant interactions between
pressures and biodiversity features while balancing precaution, likelihood, and consequence in
support of decision-making.

Rule 1: There needs to be a clear, direct link.

In order for a pressure-biodiversity relationship to be recorded as a ‘yes’, there must be a clear
and direct line between the two. In other words, there should be a simple plausible explanation
for how the pressure could cause a change in the biodiversity feature, without relying on long
chains of assumptions. This helps keep the matrix focused on plausible and management-
relevant relationships that people can understand and trust.

Rule 2: It needs to be reasonably likely to happen.

A pressure-biodiversity relationship was included if the pressure is reasonably likely to interact
with the biodiversity feature under normal, realistic conditions, without depending on very
unusual or extreme situations. This helps keep the matrix grounded in management-relevant
interactions.

Rule 3: It needs to be able to make a difference.

A pressure-biodiversity relationship was included if the pressure could realistically lead to
biologically meaningful change. For example, the pressure might affect survival, health,
behaviour, habitat quality, or ecosystem functioning. The matrix is intended to identify
relationships where a pressure could plausibly have a meaningful biological or ecological
effect.

Rule 4: Be cautious when consequences could be serious.

Where a pressure is unlikely to occur and affect a particular biodiversity feature, but if it did
occur the consequences could be serious, long-lasting, or hard to reverse; the relationship was
included in the matrix as long as the direct links between pressures and biodiversity features
makes sense biologically/ecologically. This is intended as a precautionary decision rule.

Decision-logic:

1. Isthere a plausible direct mechanism by which this pressure could affect this
biodiversity feature?

2. Istheinteraction reasonably likely under realistic ‘normal’ conditions?
3. Could the consequences be biologically or ecologically meaningful?

4. Would exclusion risk under-representing serious, long-lasting or irreversible
outcomes?

If “yes” to most > include
If “no” due to implausibility or triviality > exclude
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2.3 Matrix population and scoring

The matrix consists of a table enabling visual demonstration of which pressures impact each
biodiversity feature and the evidence-based confidence in each relationship (Figure 2-2). The
matrix can be read horizontally to observe the biodiversity features impacted by each pressure,
or vertically to identify which pressures impact a biodiversity feature of interest.

The matrix was colour-coded according to the evidence type available to support each
pressure-biodiversity relationship, as outlined in Table 2-1. Pressure-biodiversity relationships
that were found during the literature search, but not identified by experts during the workshop,
were subsequently added to the matrix.

Table 2-1: Colour coding of evidence types.

Identifier | Evidence type

- New Zealand published literature

New Zealand grey literature (council reports,

2 consultant assessments of environmental effects
etc.)
3 International published and grey literature

Expert opinion. i.e., workshop identified a potential
stressor impact, but no evidence was found.

- No known relationship

Matrix cells contain numbers linking to the ‘Evidence table’ which consists of a list of references
that provide evidence of each pressure-biodiversity relationship, and the evidence type (Figure
2-3). In the ‘Evidence table’, references and evidence types are listed horizontally for each
pressure, and a ‘Best’ evidence column indicates the highest evidence type of those included
for each pressure (i.e., a mixture of evidence types is common). Up to six references were
included for each relationship, although only one or two were available for some. Where a
relationship was identified during the expert workshop, but no additional evidence was found
during the literature search, it was scored as ‘expert opinion’. The order of references listed
from one to six was random and did not indicate relative strength.

Aotearoa New Zealand Marine Pressure-Biodiversity Matrix Development 1



g 5
= fu
£ £
g £
B £
SEA Management Classes 2 E
= =
2 2
: :
= £
3 T
@ E
Biodiversity Group EE
Inuertebrates
. £ : H
T
52 3 s | E| = |2 |E & . -
iz z 8|z | 2 |fs|2g| 2|z | 2|3 |3 |2
iz 2 Z E | 2 |zg |8 | £ | = = | = | E |
Pressure Category = 3 z H 5 =2 2 : E = = 2 = =
= z : 2 |EE|3E| = z 8 p = :
Pressures = 5 £ E = 5 oE IE a = E} H =
E 3 B 2T | =8 |28 = 2 2 & H
& Z 5 T |3 i3 H = B
: H 5
u @
Temperature changes - local 1 z 3 4 [ 3 10 1 12
Salinity changes - local® ES EE ET [=t:] TO il T3 T4 - 6
‘water flaw [e.g.. tidal current) changes - local 123 130 - 132 133 134 135 136 137 135 133 140
Hudrological changes (inshorellocal) Emergence regime changes - local 133 134 135 196 - 138 133 200 20 202 203 204
Oygen changes 257 255 259 260 261 262 263 - ZE5 266 26T 265
pHchanges 321 Je2 323 324 325 326 32T 325 323 330 33 332
‘wave exposure changes - local 385 386 387 388 389 330 391 332
Mon-synthetic compound contamination -
" 443 450 451 452 454 455
Transition elements & orgaro-metals
Mon-synthetic compound contamination -
Hydracarbon & PAH Contamination 5B S i 53 e i
Syn.th.etic com_pound contamination.[incl. 577 578 573 a0 a2 Sa3
pesticides, antifoulants, pharmaceuticals]
Pallution and other chemical changed De-oxygenation Edi Edz Bd3 Gdd Ed45 EdE Ed7 Ed3

Figure 2-2: Populated Pressure-Biodiversity matrix. Excerpt from matrix showing colour-coded cells
with reference numbers corresponding to the evidence table.

Ref1 Ref 2 F
Evidence Evidence E
Matrix cell type type t
SEA Management Classes - | Biodiversity feature ~ | Pressure - |identifie .1 | Best ~ identifie * |[Ref1 | v |identifie + Ref2 |~ i
Subtidal benthic invertebrates Attached tunicates Temperature changes - local 2 3 3 Kang, C-K.,
Subtidal benthic invertebrates Mobile rocky invertebrate Temperature changes - local 5 1 1 Shellem, C- 1 Schiel, D.R.
Intertidal benthic invertebrates Cockle bed Temperature changes - local 8 1 1 Salmond, N 1 Tricklebant
Intertidzal benthic invertebrates Wedge shell bed Temperature changes - local 12 3 3 Liu, C., Shar
Biogenic habitats Horse mussel bed Temperature changes - local 18 3 3 Liu, C., Shar
Biogenic habitats Mussel bed Temperature changes - local 22 1 3 Liu, C., Shar 1 Benjamin,
Biogenic habitats Oyster reef Temperature changes - local 23 3 3 Rybovich, I 3 Liu, C, Shar
Biogenic habitats P&ua Bed (Blackfoot Abalo Temperature changes - local 24 1 1 Cummings,
Biogenic habitats Rhodolith bed Temperature changes - local 26 2 2 Nelson, W,
Biogenic habitats Scallop bed Temperature changes - local 27 3 3 Liu, C., Shar
Estauries/Coastal Lagoons,/Wetlan Mangrove Forests Temperature changes - local 35 1 3 Hagger, V., 1 Morrisey, [
Estauries/Coastal Lagoons/Wetlan Seagrass Meadows Temperature changes - local 41 3 3 Winters, G. 3 York, P.H.,, €
Kelp forest Bull kelp forest Temperature changes - local 57 1 1 Thomsen, h 1 Alestra, T.,
Kelp forest Ecklonia forest Temperature changes - local 58 1 3 Liu, C., Shar 1 Stenton-Do.
Kelp forest Macrocystis forest (Macro Temperature changes - local 55 1 2 le, M. (2C 1 Tait, LW., T
Kelp forest Mixed brown algae Temperature changes - local 60 1 1 Tait, LW, § 1 Alestra, T,
Marine Flora Red algae meadow Temperature changes - local 64 1 1 Schiel, D.R.
Subtidal benthic invertebrates Attached tunicates salinity changes - local* 66 3 3 Meontory, 1.
Subtidal benthic invertebrates Maobile rocky invertebrate Salinity changes - local* 65 1 1 Shellem, ¢~
Intertidal benthic invertebrates Cockle bed salinity changes - local* 72 1 1 Adkins, 5.C. 1 Tallis, H, W
Intertidzal benthic invertebrates Dog cockle beds Salinity changes - local* 73 3 3 Liu, C., Shar
Intertidal benthic invertebrates surf clam bed Salinity changes - local* 75 1 3 Manriquez, 3 Dai, Y., Don
Biogenic habitats Bryozoan thickets Salinity changes - local* 75 3 3 Cocito, 5., I
Biogenic habitats Horse mussel bed Salinity changes - local* 82 3 3 Kurihara, T 3 Liu, C, Shar
Biogenic habitats Mussel bed Salinity changes - local* 36 2 3 Liu, C., Shar 3 Carrier-Bel
Biogenic habitats Oyster reef Salinity changes - local® a7 3 3 Rybovich, b 3 Liu, C, Shar
Biogenic habitats Scallop bed Salinity changes - local* 91 3 3 Liu, C., Shar 3 Navarro, LI

Figure 2-3: Evidence table. Excerpt from reference information illustrating ranking of each evidence
type. Best column indicates the best evidence type and corresponds to the colours in the table.
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3 Next steps and concluding remarks

A second project phase will complete the remaining 31 biodiversity features in the matrix using
the same methodology. The completed Pressure-Biodiversity matrix will complement the
existing Activity—Pressure matrix and the Management-Activity matrix (to be developed),
together providing a coherent toolset to support marine spatial planning in Aotearoa New
Zealand. Because research and knowledge about impacts in Aotearoa New Zealand’s marine
environment are continually developing, the matrix should be regarded and maintained as a
living document.
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Appendix A Description of Pressures used in the Aotearoa New
Zealand Pressure — Biodiversity Matrix

Category Title Pressure Title Pressure Description
Local Temperature changes - local Events or activities that change local water temperature,
hydrological like thermal discharges from power stations or
changes (within temperature changes in the vicinity of subsea power
a specific, often cables, can affect the area around the source. This does
geographically not include regional temperature changes from global
limited, area) warming.

Salinity changes - local Events or activities increasing or decreasing local salinity.

This includes freshwater discharges from pipelines that
reduce salinity; hydro-morphological modification (e.g.,
navigational dredging) if this alters the halocline, or
erection of barrages or weirs that alter
freshwater/seawater flow/exchange rates.

Water flow (e.g., tidal current) Changes in water movement associated with tidal
changes - local streams (the rise and fall of the tide, riverine flows),
prevailing winds and ocean currents. The pressure is
associated with activities that have the potential to modify
hydrological energy flows. For example, tidal energy
generation devices remove (convert) energy, and such
pressures could be manifested leeward of the device;
dredging may deepen and widen a channel and therefore
decrease the water flow; canalisation &/or structures may
alter flow speed and direction; managed realignment (e.g.,
seawalls) can alter tidal streams.

Emergence regime changes - Events or activities that change how long and how often
local intertidal species are underwater or exposed during tides.
For example, beach re-profiling could change gradients
and therefore exposure times, dredging may change the
natural tidal range, managed realighment or reclamation
in estuaries can reduce the intertidal area. This excludes
pressure from sea levelrise.

Oxygen changes Changes in the oxygen levels in seawater, including
marine deoxygenation (decreases in oxygen levels).
Anthropogenic-induced marine deoxygenation can result
from excessive organic matter and nutrients (like nitrogen
and phosphorous) into the marine environment (e.g., from
agricultural runoff and wastewater). Excessive nutrients
can lead to algal blooms which consume oxygen when
they decompose. Excessive organic matter is consumed
by aerobic microorganisms which can cause
deoxygenation.

pH changes Activities that result in changes in the pH of marine
waters. This includes the run-off of nitrogen-based
fertilizers, which can indirectly affect pH levels through
processes like eutrophication, and the discharge of
untreated or partially treated wastewater into the ocean,
which can introduce various chemicals that alter the pH
of marine waters.

16 Aotearoa New Zealand Marine Pressure—Biodiversity Matrix Development



Category Title

Pressure Title

Pressure Description

Wave exposure changes - local

Local changes in length, height and frequency of waves.
Exposure on an open shore is dependent upon the
distance of open seawater over which wind may blow to
generate waves (the fetch) and the strength and incidence
of winds. Anthropogenic sources of this pressure include
artificial reefs, structures such as piers, jetties,
breakwaters, and barrages, and wrecks that can directly
influence wave action or activities that may locally affect
the incidence of winds, e.g., a dense network of wind
turbines may have the potential to influence wave
exposure, depending upon their location relative to the
coastline.

Pollution and
other chemical
changes

Non-synthetic compound
contamination - Transition
elements & organo-metals

The increase in the levels of transition elements
compared with background concentrations, due to their
input from land/riverine sources, by air or directly at sea.
For marine environments the main elements of concern
are Arsenic, Cadmium, Chromium, Copper, Mercury,
Nickel, Lead, Zinc and Organo-metallic compounds such
as the butyl tins (Tri butyl tin and its derivatives). These
can be highly persistent and chronic exposure to low
levels has adverse biological effects (e.g., imposexin
molluscs).

Non-synthetic compound
contamination - Hydrocarbon &
PAH contamination

Increases in the levels of these compounds compared
with background concentrations. Naturally occurring
compounds, complex mixtures of two basic molecular
structures: straight chained aliphatic hydrocarbons
(relatively low toxicity and susceptible to degradation) and
multiple ringed aromatic hydrocarbons (higher toxicity
and more resistant to degradation). These fall into three
categories based on source (includes both aliphatics and
polyaromatic hydrocarbons): petroleum hydrocarbons
(from natural seeps, oil spills and surface water run-off),
pyrogenic hydrocarbons (from combustion of coal, woods
and petroleum) and biogenic hydrocarbons (from plants &
animals). Ecological consequences include tainting,
some are acutely toxic, and can cause carcinomas and
growth defects.

Synthetic compound
contamination (incl. pesticides,
antifoulants, pharmaceuticals)

Increases in the levels of these compounds compared
with background concentrations. Synthesised from a
variety of industrial processes and commercial
applications. Chlorinated compounds, which include
polychlorinated biphenols (PCBs), dichlor-diphenyl-
trichloroethane (DDT) & 2,3,7,8-
tetrachlorodibenzo(p)dioxin (2,3,7,8- TCDD), are
persistent and often very toxic. Pesticides vary greatly in
structure, composition, environmental persistence and
toxicity to non-target organisms. Includes insecticides,
herbicides, rodenticides & fungicides. Pharmaceuticals
and Personal Care Products originate from veterinary and
human applications compiling a variety of products,
including over the counter medications, fungicides,
chemotherapy drugs and animal therapeutics, such as
growth hormones. Due to their biologically active nature,
high levels of consumption, known combined effects, and
their detection in most aquatic environments they have
become an emerging concern. Ecological consequences
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Pressure Title
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include physiological changes (e.g., growth defects,
carcinomas).

De-oxygenation

Any deoxygenation that is not directly associated with
nutrient or organic enrichment. The lowering, temporarily
or more permanently, of oxygen levels in the water or
substrate due to anthropogenic causes (some areas may
naturally be deoxygenated due to stagnation of water
masses, e.g., inner basins of fjords). This is typically
associated with nutrient and organic enrichment, but it
can also derive from the release of ballast water or other
stagnant waters (where organic or nutrient enrichment
may be absent). Ballast waters may be deliberately
deoxygenated via treatment with inert gases to kill non-
indigenous species.

Nutrient enrichment

Increased levels of nitrogen, phosphorus, silicon (and
iron) in the marine environment compared to background
concentrations. Nutrients can enter marine waters by
natural processes (e.g., decomposition of detritus,
riverine, direct and atmospheric inputs) or anthropogenic
sources (e.g., wastewater runoff, terrestrial/agricultural
runoff, sewage discharges, industrial discharges,
aquaculture, atmospheric deposition). Nutrients can also
enter marine regions from ‘upstream’ locations, e.g., via
tidal currents to induce enrichment in the receiving area.
Nutrient enrichment may lead to eutrophication (see also
organic enrichment). Adverse environmental effects
include deoxygenation, algal blooms, changes in
community structure of benthos and macrophytes.

Organic enrichment

Resulting from the degraded remains of dead biota &
microbiota (land & sea), faecal matter from marine
animals, flocculated colloidal organic matter and the
degraded remains of sewage material, domestic wastes,
industrial wastes etc. Organic matter can enter marine
waters from sewage discharges, aquaculture or
terrestrial/agricultural runoff. Black carbon comes from
the products of incomplete combustion (PIC) of fossil
fuels and vegetation. Organic enrichment may lead to
eutrophication (see also nutrient enrichment). Adverse
environmental effects include deoxygenation, algal
blooms, changes in community structure of benthos and
macrophytes.

Radionuclide contamination

Introduction of radionuclide material, raising levels above
background concentrations. Such materials can come
from land or sea -based operations (e.g., oil platforms,
medical sources) and historical disposal of radioactive
waste from contaminated medical equipment and radium
at sea.

Physical loss

Physical loss to land or

The permanent loss of marine habitats. Activities that

(permanent freshwater habitat claim part of the coastal marine environment, e.g. new
change) coastal defences that encroach on and move the Mean
High Water Springs mark seawards, dredging if it alters the
position of the halocline. This excludes changes from one
marine habitat type to another marine habitat type.
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Pressure Title

Pressure Description

Physical change to another
seabed type

The permanent change of one marine habitat type to
another marine habitat type, through the change in
substratum, including to artificial (e.g., concrete).
Activities include the installation of infrastructure (e.g.,
surface of platforms or wind farm foundations, marinas,
coastal defences, pipelines and cables), the placement of
scour protection where soft sediment habitats are
replaced by hard/coarse substrate habitats, removal of
coarse substrate (marine mineral extraction) and dredging
where the residual habitat differs structurally from the
activity state, creation of artificial reefs, mariculture, the
protection of pipes and cables using rock dumping and
mattressing techniques, placement of cuttings and piles
from oil & gas activities. This pressure excludes dredging
where the depth of sediment is changed locally but the
sediment typology is not changed.

Physical damage
(reversible
change)

Temporary and/or reversible
change of habitat structure
(extraction)

Temporary and/or reversible change of habitat structure
through extraction, e.g., from marine mineral extraction
where a proportion of seabed sands or gravels are
removed but a residual layer of seabed is similar to the
pre-dredge structure and as such biological communities
could re-colonise; or navigational dredging to maintain
channels where the silts or sands removed are replaced
by non-anthropogenic mechanisms so the sediment
typology is not changed. Includes disturbance to
foreshore, beach or dune habitats.

Disturbance of the surface of the
seabed, including abrasion

The disruption or alteration of the seabed’s top layer due
to various activities. This can be caused by natural
processes like hydrodynamics and bioturbation, as well
as human activities such as bottom contact fishing gear,
anchoring, propeller wash from vessels, aquaculture, port
anchorage, dredging, swing moorings, the construction
and maintenance of offshore installations. These
activities can lead to changes in the geological, physical,
and chemical conditions of the seabed, impacting the
benthic (seafloor) ecosystems. Abrasion relates to the
damage of the seabed surface. Activities associated with
abrasion can cover relatively large spatial areas (such as
fishing with towed demersal trawls) or relatively localised
activities (such as swing moorings, potting or bottom
longlining).

Penetration and/or disturbance
of the substrate below the
surface of the seabed

The disturbance of sediments where there is limited or no
loss of substrate from the system. The physical impact on
the layers beneath the seabed’s surface. This includes
activities that penetrate or disturb the sediment, such as
anchoring, taking of sediment/geological cores, cone
penetration tests, cable burial (ploughing or jetting),
certain fishing activities, e.g., scallop dredging, bottom
trawling, compression of sediments, e.g., from the legs of
a jack-up barge could also fit into this pressure type.
These activities can cause changes in the physical
structure and composition of the seabed, potentially
impacting marine habitats and ecosystems. Includes
erosion or disturbance to sub-surface substrate in
foreshore, beach or dune environments.
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Changes in suspended solids

Changes in water clarity from sediment & organic
particulate matter concentrations. Itis related to activities
disturbing or introducing sediment and/or organic
particulate matter and mobilising it into the water column.
Could be 'natural’ land run-off and riverine discharges or
from anthropogenic activities such as all forms of
dredging, disposal at sea, cable and pipeline burial,
secondary effects of construction works such as
breakwaters. Particle size, hydrological energy (current
speed & direction) and tidal excursion are all influencing
factors on the spatial extent and temporal duration.
Salinity, turbulence, pH and temperature may result in
flocculation of suspended organic matter.

Siltation (sedimentation) rate
changes

Alteration (increases or decreases) of the natural rates of
siltation (sedimentation) through the settling out of
silt/sediments suspended in the water column. Activities
associated with this pressure type include mariculture,
land claim, navigational dredging, disposal at sea, marine
mineral extraction, cable and pipeline laying and various
construction activities. It can result in short lived
sediment concentration gradients and the accumulation
of sediments on the sea floor. Is related to light
smothering, where a thin layer of material covers
something, restricting its access to air or light but not
completely cutting it off.

Other physical
pressures

Litter

Refers to any human-made solid material that is
discarded, disposed of, or abandoned in the coastal
marine environment or ocean. This includes items like
plastics, metals, wood, rope, and fishing gear, as well as
their broken-down pieces, such as microplastics.
Ecological effects can be physical (smothering), biological
(ingestion, including uptake of microplastics; entangling;
physical damage; accumulation of chemicals) and/or
chemical (leaching, contamination).

Electromagnetic changes

Localised electric and magnetic fields associated with
operational power cables and telecommunication cables
(if equipped with power relays). These cables may
generate electric and magnetic fields that could alter
behaviour and migration patterns of sensitive species
(e.g., sharks and rays).

Noise changes

Increases over and above background noise levels
(consisting of environmental noise (ambient) and
incidental man-made/anthropogenic noise (apparent)) at
a particular location. Species known to be affected are
marine mammals and fish. Effects include hearing loss,
discomfort, injury, and in extreme cases, death in addition
to indirect effects such as acoustic masking and
behavioural modification. The impact depends on factors
like sound pressure, loudness, exposure level, and
frequency. High amplitude and low-frequency sounds are
particularly harmful. Noise can travel long distances (10s
of kms) but is affected by water depth and seabed
features. Noise levels associated with construction
activities, such as piledriving, are typically significantly
greater than operational phases (i.e., shipping, operation
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of a wind farm). Includes noise produced by shore-based
activities such as vehicle use and tourist activities.

Introduction of light

Direct inputs of light from anthropogenic activities. This
includes lighting on structures during construction or
operation to allow 24 h working; new tourist facilities (e.g.,
promenade or pier lighting), lighting on oil & gas facilities
etc. Ecological effects may be the diversion of bird
species from migration routes if they are disorientated by
or attracted to the lights. It is also possible that
continuous lighting may lead to increased algal growth.

Barrier to species movement

Obstacles that prevent animals from moving freely
between different habitats. These barriers can disrupt
migration, breeding, feeding, and other essential
activities. Barriers include physical structures such as
tidal barrages; infrastructure including offshore wind
farms, aquaculture setups; pollution where high levels of
turbidity act as a barrier by inhibiting navigation;
electromagnetic fields that some species find difficult to
cross and habitat alteration that fragments habitats and
makes it difficult for species to move between them.
Includes upriver movements or movements across open
waters. Species affected are mostly birds, fish, mammals.

Death or injury by collision

Injury or mortality from collisions of biota with both static
&/or moving structures. Examples include collision with
rigs (e.g., birds), static screens in intake pipes (e.g., fish at
power stations), wind turbine blades (e.g., birds), tidal
devices (e.g., fish & mammals) and fishing vessels (birds).

Biological
pressures

Visual disturbance

The disturbance of animals by anthropogenic activities.
Examples include increased vessel movements, such as
during construction phases for new infrastructure
(bridges, cranes, port buildings etc), increased personnel
movements, increased tourism, increased vehicular
movements on shore disturbing bird roosting areas, seal
haul out areas etc

Genetic modification &
translocation of indigenous
species

Genetic modification can be either deliberate (e.g.,
introduction of farmed individuals to the wild, GM food
production), accidental (e.g., escapees from salmon
farms or the translocation of GM species in ballast water)
or a by-product of other activities (e.g., mutations
associated with radionuclide contamination).
Anthropogenic movement of native species to new
regions can also introduce different genetic stock.

Introduction or spread of non-
indigenous species

The introduction of non-indigenous species, e.g., Asian
paddle crab, Mediterranean fan worm, exotic Caulerpa,
and their subsequent spreading. Ballast water, hull
fouling, stepping stone effects (e.g., aquaculture farms)
may facilitate the spread of such species.

Introduction of microbial
pathogens

The introduction of microbial pathogens via untreated or
insufficiently treated effluent discharges, run-off from
terrestrial sources (e.g., toxoplasmosis) and vessels,
ballast water releases. Escapees (e.g., farmed salmon)
could be infected and spread pathogens. Aquaculture
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could release contaminated faecal matter, from which
pathogens could enter the food chain.

Removal of target species

The removal of target species through commercial
exploitation of fish & shellfish stocks, recreational fishing,
bioprospecting and scientific sampling. The physical
effects of fishing gear on seabed communities are
addressed by the " Disturbance of the surface of the
seabed, including abrasion” and “Penetration and/or
disturbance of the substrate below the surface of the
seabed" pressure types, so this pressure addresses the
direct removal / harvesting of biota. Ecological
consequences include the sustainability of stocks,
impacting energy flows through food webs and the size
and age composition within fish stocks.

Removal of non-target species

By-catch associated with fishing activities,
bioprospecting, research, mineral extraction and dredging
etc. This pressure addresses the direct removal of
individuals, the physical effects of fishing gear on seabed
communities are addressed by the " Disturbance of the
surface of the seabed, including abrasion” and
“Penetration and/or disturbance of the substrate below
the surface of the seabed" pressure types. Ecological
consequences include disruption of food webs and
changes to the population dynamics of marine biota.
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Appendix B

Description of Biodiversity features used in the
Aotearoa New Zealand Pressure-Biodiversity Matrix

Priority column indicates inclusion in current (y) and future (n) project phases.

Priority Group Biodiversity Comments/examples Rationale for inclusion

feature (ecological role & vulnerability)

y Benthic Attached tunicates e.g., Pyura Efficient filter-feeding invertebrates
Invertebrate pachydermantina, that play an importantrole in
Habitats Cnemidocarpa nutrient cycling and benthic—pelagic

bicornuata, coupling, often forming dense
Cnemidocarpa spp. colonies that add structural
complexity to marine habitats

y Benthic Brachiopod bed e.g., Terebratella Aggregation of long-lived
Invertebrate inconspicua, Terebratella | suspension feeders with ancient
Habitats sanguinea, Hemithyris lineages and slow growth. Beds

nigricans, Liothyrella provide stable biogenic structure in
neozelanica deep or low-energy habitats.

y Benthic Bryozoan thickets e.g., Adeonellopsis sp., Calcareous colonies forming
Invertebrate Euthyroides episcopalis, complex three-dimensional habitat
Habitats Hippomenella vellicata, for juveniles of many species. Slow

Celleporaria agglutinans growth rates and fragility justify
inclusion.

y Marine Bull kelp forest Durvillaea spp. Large, canopy-forming seaweeds
Plants & that create high-energy coastal
Macroalgae habitat structure and support

diverse assemblages. Their long
lifespan and strong exposure to
wave regimes make them
ecologically pivotal.

y Benthic Cerianthid bed e.g., Cerianthus and Tube-dwelling anemones that
Invertebrate Pachycerianthus spp. stabilise sediment and increase
Habitats habitat heterogeneity. Long-lived

individuals and slow recruitment
contribute to ecological value.

y Benthic Cockle bed Austrovenus stutchburyi Sediment-dwelling bivalves that
Invertebrate bioturbate and filter water,
Habitats influencing nutrient and sediment

dynamics. Theirrole in
soft-sediment functioning warrants
inclusion.

y Benthic Dog cockle beds Tucetona laticostata, Long-lived, sediment-dwelling
Invertebrate Glycymeris modesta bivalves whose robust shells
Habitats contribute substantial shell hash to

the seafloor, creating biogenic
substrate that enhances habitat
heterogeneity and supports diverse
invertebrate assemblages

y Marine Ecklonia forest Generally monospecific Structurally important kelp forming
Plants & stands of mature dense canopies that underpin reef
Macroalgae Ecklonia radiata forming biodiversity. Long lifespan and

a complete canopy dependence on light and stable
substrate heighten ecological
significance.

y Benthic Erect soft sediment | e.g., Styela plicata, Sponges, ascidians, hydroids, and
Invertebrate | inverts Alcyonium, crinoids, other upright suspension feeders
Habitats sponges, hydroids. that create biogenic structure in

Excludes horse mussels otherwise flat habitats. Many are
and cerianthids. slow-growing and sensitive to
disturbance.
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Priority Group Biodiversity Comments/examples Rationale for inclusion

feature (ecological role & vulnerability)

y Marine Green algal forest Green algae forming Dense mats of fast-Giant kelp
Plants & dense mats over the forming extensive, highly productive
Macroalgae substratum (>40%) e.g., three-dimensional habitats. Large

Caulerpa brownii, Ulva, size and long lifespan make forests

Codium spp., sensitive to environmental

Chaetomorpha spp. and fluctuations. Growing green algae

Cladophora spp. that alter productivity, nutrient
cycling, and habitat complexity in
shallow systems.

y Benthic Horse mussel bed Atrina zelandica Large bivalves that form biogenic
Invertebrate reefs, enhancing biodiversity and
Habitats stabilising sediments. Slow growth

and long lifespan add ecological
importance.

y Marine Macrocystis forest Generally monospecific Giant kelp forming extensive, highly
Plants & (Macrocystis stands of Macrocystis productive three-dimensional
Macroalgae | pyrifera) pyrifera forming a habitats. Large size and long

complete canopy lifespan make forests sensitive to
environmental fluctuations.

y Coastal Mangrove Forests Avicennia marina Coastal trees with specialised root
Wetland & systems that trap sediment,
Estuarine accumulate carbon, and provide
Habitats nursery habitat. Slow expansion

rates and habitat specificity support
inclusion.

y Marine Mixed brown algae Mixture of large brown Diverse macroalgal canopies that
Plants & species, usually only provide habitat and primary
Macroalgae partial canopy e.g., production across a wide range of

Ecklonia radiata, reef types. Functional importance
Carpophyllum sp., derives from structural complexity
Macrocystis pyrifera, and species richness.

Lessonia variegata

y Benthic Mixed sedentary e.g., cup corals, Encrusting growth forms stabilise
Invertebrate | encrusting (low anemones, ascidians, substrate, create fine-scale habitat
Habitats relief) invertebrate hydroids, encrusting complexity, and support diverse

suspension feeders | sponges, zoanthids. associated fauna. Many taxa are
Excludes areas sessile, slow-growing, and
dominated solely by long-lived, making their structural
brachiopods or role and contribution to community
bryozoans. functioning both persistent and
ecologically significant.

y Benthic Mixed suspension Areas with high variety of | Functional diversity of these
Invertebrate | feeder communities | suspension-feeding communities enhances nutrient
Habitats strategies to capture processing, water filtration, and

particles from the water organic matter cycling, collectively

column, collectively shaping community structure and

shaping community supporting high local biodiversity.

structure and nutrient Many constituent taxa are sessile,

flow in their habitat slow-growing, and long-lived,
making the structural and
ecological roles of these
communities both significant and
enduring.

y Benthic Mobile rocky Areas with high densities Diverse assemblages of motile
Invertebrate | invertebrate of sea stars, urchins, and | grazers and predators such as
Habitats communities snails that live on hard urchins and sea stars that strongly

rocky seafloor habitats control algal and invertebrate
and move across the distribution through grazing and
predation.
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Priority Group Biodiversity Comments/examples Rationale for inclusion
feature (ecological role & vulnerability)
surface to feed, graze, or
hunt
y Benthic Mud crab bed Stalk-eyed mud Bioturbating crabs that aerate
Invertebrate (Hemiplax hirtipes) & sediments, influence nutrient
Habitats tunnelling mud fluxes, and structure estuarine
(Austrohelice crassa) soft-sediment communities.
y Benthic Mussel bed Perna canaliculus and Dense aggregations of filter-feeding
Invertebrate Mytilus galloprovincialis bivalves that form habitat, enhance
Habitats water clarity, and stabilise
substrate. Moderate longevity and
strong habitat effects justify
inclusion.
y Benthic Oyster reef Includes native rock Biogenic reefs formed by multiple
Invertebrate borer oysters oyster species providing complex
Habitats (Saccostrea glomerata), three-dimensional habitat, filtration,
bluff oysters (Ostrea and shoreline stabilisation. Slow
chilensis) and introduced | growth and episodic recruitment
Pacific oysters increase ecological importance.
(Crassotrea gigas)
y Benthic Paua Bed (Blackfoot | Haliotis iris Long-lived, grazing gastropods that
Invertebrate | Abalone) shape algal communities and form
Habitats micro-habitats supporting
encrusting coralline algae and some
smallinvertebrates. Rely on high
water quality for early life stages.
Their cultural and ecological
importance is high.
y Marine Red algae meadow Substratum High-cover red algal beds
Plants & predominantly covered contributing to primary production
Macroalgae (>40%) by red algae e.g., and providing habitat structure.
Pterocladia lucida, Many species display slow growth or
Porphyra sp., Gigartina seasonal sensitivity.
sp., Gracilaria sp.,
Adamsiella sp.
y Benthic Rhodolith bed Free-living non- Free-living calcified algae that form
Invertebrate geniculate (completely nodules supporting highly diverse
Habitats calcified) red algae e.g., benthic communities. Extremely
Lithothamnion slow growth and habitat-forming
crispatum, Sporolithon role justify inclusion.
durum
y Coastal Saltmarsh Range of saltmarsh Highly productive plant
Wetland & Wetlands species e.g., raupo, communities that stabilise
Estuarine needle sedge, coastlines, filter nutrients, and
Habitats ribbonwood, three- support birds and fish. Many
square, slender clubrush | species have specialised tolerances
and limited dispersal.
y Benthic Scallop bed Pecten novaezelandiae, Bivalves with complex life cycles
Invertebrate Chlamys delicatula involving settlement on clean
Habitats sediment and reliance on good
water quality. Their ecological role
includes filtration and habitat
provision.
y Coastal Seagrass Meadows | Zostera muelleri Clonal, slow-growing vascular
Wetland & plants that provide nursery habitat,
Estuarine stabilise sediments, and support
Habitats high biodiversity. Sensitivity to light
and sediment conditions
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feature (ecological role & vulnerability)
underscores ecological
significance.
y Benthic Soft sediment Sandy or muddy seafloor | Assemblages of burrowing worms,
Invertebrate | burrow habitats where animals bivalves, and crustaceans that drive
Habitats communities such asworms, nutrient cycling and sediment
crustaceans, and mixing. Bioturbation processes
bivalves create burrows underpin habitat function.
that shape the sediment
structure and support
diverse biological
interactions.
y Benthic Soft sediment e.g., Cominella Predatory gastropods that structure
Invertebrate | whelks assoc. glandiformis, Cominella benthic food webs via scavenging
Habitats adspersa and predation. Many species show
slow movement and strong
substrate dependence.
y Benthic Sponge garden e.g., Callyspongia sp., Dense sponge assemblages with
Invertebrate Ancorina sp., high filtration capacity, supporting
Habitats Psammocinia sp., lophon | nutrient cycling and diverse
prximum, Latrunculia sp., | associated fauna. Many species
Rapsilia sp. have slow growth and long
lifespans.
y Benthic Surf clam bed Pipi (Paphies australis), Fast-filtering bivalves inhabiting
Invertebrate toheroa (Paphies dynamic surf zones, contributing to
Habitats venticosa), tuatua sediment turnover and coastal
(Paphies subtriangulata) nutrient processing.
y Benthic Tubeworm mat e.g., Boccardia sp. Small, tube-building polychaetes
Invertebrate that stabilise sediments and create
Habitats microhabitats. High density but
slow structural recovery supports
inclusion.
y Benthic Tubeworm reef Large structure forming Large, rigid tube structures formed
Invertebrate tubewormse.g., by reef-building polychaetes that
Habitats Serpulidae, Spirorbidae, add significant vertical complexity.
Sabellariidae Formation is slow, highlighting
ecological value.
y Benthic Wedge shell bed Macomona liliana Infaunal bivalves that drive
Invertebrate bioturbation and nutrient exchange
Habitats in sandy sediments, forming an
important component of
soft-sediment ecology.
n Birds Albatross e.g., Antipodean Long-lived, wide-ranging seabirds
(Diomedea antipodensis) | with extremely slow reproduction
& Southern royal (typically one egg per year) and
(Diomedea epomophora) | delayed maturity, making
Buller’s (Thalassarche populations highly sensitive to adult
bulleri) mortality. They structure pelagic
food webs through long-distance
foraging and nutrient transfer.
n Marine Baleen whales e.g., southernright, Large, long-lived filter feeders that
Mammals humpback, blue play key roles in nutrient cycling
(“whale pump”) and structuring
pelagic ecosystems. Slow
reproduction and long migratory
routes increase vulnerability to
mortality and disturbance.
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feature (ecological role & vulnerability)

n Benthic Black Coral Antipathella fiordensis Long-lived, slow-growing
Invertebrate habitat-forming corals that create
Habitats complex vertical structure.

Exceptional longevity and low
recruitment rates support their
ecological significance.

n Fish Blue cod Parapercis colias A site-attached demersal predator
with slow growth and late maturity.
Its strong habitat association and
role in structuring benthic
communities justify inclusion.

n Marine Bryde’s Whale Balaenoptera edeni Aresident, warm-water baleen

Mammals whale with year-round presence in
shelf environments. Long lifespan
and low fecundity heighten
conservation importance.

n Marine Coralline paint e.g., Mastophora Crustose coralline algae forming
Plants & pacifica, Lithophyllum thin layers essential for substrate
Macroalgae coralline, Hydroliithon stabilisation and larval settlement

onkodea, Nrogoniolothon | cues for many invertebrates. Slow
brassicaflorida calcification rates contribute to
sensitivity.

n Marine Coralline turfing e.g., Corallina officinalis, Low-relief, calcifying algae that
Plants & algae Corallina spp., create complex microhabitats
Macroalgae Arthrocordia spp., supporting high biodiversity. Slow

Amphiphora anceps, growth and surface dependence
Jania verrucosa, J. sagitta | justify inclusion.

n Benthic Deep/cold coral Azooxanthallate corals Slow-growing, fragile deep-sea
Invertebrate | garden including those from corals with extremely long lifespans
Habitats Scleractinia, Antipatharia | and low recovery potential. Provide

(except the black coral, essential habitat for diverse
Antipathes fjordensis), deep-water fauna.
Stylasteridae (except the

red coral, Errina

novaezelandiae) and

Octocorals (except the

sea pen, Pteroeides

bollonsi)

n Fish Flatfish Rhombosolea plebeia Benthic, sediment-associated
species with specialised life
histories involving metamorphosis
and substrate-dependent feeding.
Their reliance on soft-sediment
nursery habitats is ecologically
significant.

n Birds Flesh-footed Ardenna carneipes Long-lived burrowing seabird with

Shearwater slow reproduction and wide foraging
range. High ingestion of marine
debris and declining populations
highlight its ecological sensitivity.

n Benthic Heart urchin plain Echinocardium cordatum | Burrowing echinoids that drive
Invertebrate sediment turnover, oxygenation,
Habitats and nutrient cycling. Their

functional role lies in bioturbation.

n Marine Hector’s & Maui Cephalorhynchus hectori | Small coastal dolphins with
Mammals Dolphins and Cephalorhynchus extremely low reproductive rates

hectori maui

and very small subpopulation sizes.
Maui dolphins are critically
endangered, making their functional
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role and conservation significance
exceptional.
n Benthic Hydrothermalvents | Deep-sea habitats where | Chemosynthetic communities built
Invertebrate | and cold seeps chemical-rich fluids around specialised, often endemic
Habitats emerge from the species with unique metabolic
seafloor, supporting pathways. High endemism and
unique ecosystems narrow environmental tolerances
powered by justify inclusion.
chemosynthesis instead
of sunlight

n Fish Kahawai Arripis trutta A key mid-trophic pelagic predator
that schools extensively, influencing
energy transfer between planktonic
prey and higher predators. Moderate
longevity supports ecological
importance.

n Fish Kingfish Seriola lalandi A large, mobile coastal predator
with long lifespans and important
trophic influence in warmer shelf
waters.

n Fish Lamnidae sharks e.g., great white, shortfin | Highly mobile apex predators with

mako, porbeagle extremely slow life histories—late
maturity, low fecundity, and long
gestation. Their ecological role and
demographic constraints warrant
inclusion.

n Fish Marlin Striped (Tetrapturus Large, oceanic apex predators with
audax), blue (Makaira specialised foraging strategies and
indica) & black (Makaira long lifespans. Low natural
nigricans) abundance heightens ecological

sensitivity.

n Marine New Zealand Sea Phocarctos hookeri Nationally Critical. A top predator

Mammals Lion with strong demographic
constraints—late maturity and low
pup survival. Restricted breeding
distribution amplifies vulnerability.

n Fish Orange Roughy Hoplostethus atlanticus Key mesopredators, exceptionally
long-lived (150-200 years) with
extremely slow growth, late maturity
(around 25-35 years), and low
natural productivity resulting in
inherently slow population turnover
and very limited capacity for
demographic recovery.

n Birds Penguins e.g., Little blue, erect- Flightless, site-faithful seabirds
crested, Fiordland, dependent on specific coastal and
rockhopper, Snares, nearshore habitats. Slow
yelloweyed reproduction and colony fidelity

make them ecologically and
demographically sensitive.

n Birds Petrels/shearwaters | e.g., sooty shearwater, Long-lived pelagic foragers with high
Westland petrel, site fidelity and low annual
Hutton’s shearwater, reproductive output. They facilitate
greyfaced petrel nutrient transfer between ocean and

land through guano inputs.

n Marine Pinnipeds Seals and sea lions e.g., Top predators with slow

Mammals New Zealand sea lion, reproductive rates and strong

New Zealand fur seal reliance on coastal haul-out sites.
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Priority

Group

Biodiversity
feature

Comments/examples

Rationale for inclusion
(ecological role & vulnerability)

Their presence influences prey
populations and energy flow in
coastal ecosystems.

Fish

Rays

e.g., Zearaja nasuta,
Myliobatis
tenuicaudatus,
Bathytoshia
brevicaudata,
Typhlonarke aysoni and
Dipturus innominatus.

Long-lived mesopredators with slow
growth, late maturity, and low
reproductive output, making them
inherently vulnerable and important
contributors to ecosystem stability.
Their specialised benthic and
pelagic foraging strategies influence
prey populations and energy flow
across sand-dominated coastal and
shelf ecosystems.

Benthic
Invertebrate
Habitats

Red coral garden

Errina novaezelandiae

Habitat-forming stylasterid corals
that grow slowly and add structural
complexity in deep or low-light
environments.

Benthic
Invertebrate
Habitats

Seapen bed

Pennatulacea spp.

Soft-sediment cnidarians providing
vertical structure in low-relief
environments. Many species are
long-lived and sensitive to
disturbance.

Birds

Shags

Phalacrocoracidae e.g.,
pied, king, black, little,
spotted, blue

Coastal pursuit divers with
specialised feeding strategies tied
to benthic or demersal habitats.
Colonial nesting and low annual
productivity make populations
sensitive.

Fish

Snapper

Chrysophrys auratus

A long-lived reef-associated
predator that regulates invertebrate
and urchin populations, influencing
kelp forest dynamics. Slow maturity
supports inclusion.

Benthic
Invertebrate

Spiny Rock Lobster

Jasus edwardsii

Ecologically important urchin
predator on rocky reefs; locally
depleted outside marine reserves,
leading to unchecked urchin grazing
on kelp. Its removal exemplifies
fishing-driven ecosystem shifts
(urchin barrens).

Marine
Mammals

Toothed whales and
dolphins

e.g., sperm, pilot, orca,
Hector’s, bottlenose,
dusky, common

Long-lived apex or mesopredators
with complex social structures and
low reproductive rates. Many
species rely on specific acoustic or
foraging niches, giving them high
functional importance.

Benthic
Invertebrate
Habitats

Urchin ‘kina’ habitat

Evechinus chloroticus

Grazing echinoids that strongly
influence algal community structure
and can drive shifts toward barren
states. Slow reproduction in some
populations justifies ecological
focus.

Birds

Wading birds

e.g., oyster catchers
(Haematopus ostralegus
finschi), Black stilt
(Himantopus
novaezelandiae), NZ
Dotterals (Anarhynchus
obscurus aquilonius,

Shorebirds with specialised feeding
morphologies and reliance on
intertidal habitats. Many species
have small populations and long
migrations, elevating their
conservation importance.
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Group

Biodiversity
feature

Comments/examples

Rationale for inclusion
(ecological role & vulnerability)

Anarhynchus obscurus
obscurus), godwits,
snipes etc.
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