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1. Introduction

Marlborough has 1,814 km of coastline which equates to about 10% of Aotearoa/ New Zealand'’s coastline. Approximately 90% of Marlborough’s coastline is located
in the Marlborough Sounds.

It is a statutory requirement of the Marlborough District Council (MDC) that it collects information to determine and track the condition of Marlborough’s coastal
resources.

MDC approved its first Coastal Monitoring Strategy in 2012 (Tiernan 2012). The Coastal Monitoring Strategy (the strategy) was reviewed and updated in 2018 (Urlich,
2018).

This document is the second review of the Strategy, and the name of this document has been altered from the ‘Coastal Monitoring Strategy’ to the broader ‘Coastal
Science Strategy’ to reflect the increased opportunities and capabilities for science work beyond monitoring of the coastal marine area (CMA)

The previous strategy (Urlich, 2018) set out eleven inter-related objectives that were designed to guide the coastal monitoring programme stating ‘the aim of the coastal
monitoring programme is to gather data to help ensure that the ecological integrity of the marine environment is not compromised by human activities.’

The strategy (Urlich, 2018) required a review due to several national and regional policy and planning changes, as well as developments within the coastal science
team. The drivers included:

Council’'s Proposed Marlborough Environment Plan (MEP).

The formation of the Nautical and Coastal Team (NCT)

Increased capacity and experience within the NCT

The Together Te Tauihu partnership agreement (2023).

Review of the Council Ecologically Significant Marine Site programme. (Giles, 2022)

Review of the Council Estuary State of the Environment Monitoring Programme (Roberts et al, 2022)
Te Kotahitanga mo te Taiao Strategy (2019) and Strategy Implementation Pathway Plan (2024).

The Te Hoiere Restoration project

The MfE Climate Change National Adaptation Plan (2022)

This document outlines the MDC coastal science programme going forward noting that it will be updated once Coastal Occupancy Charges are able to be implemented.

This Strategy is a reassessment of the effectiveness of the previous strategy objectives (2018) to provide comprehensive and timely information to manage the effects
of activities on coastal values; to inform the community of the ecological health of Marlborough’s coastal ecosystems, and to meet the policies, objectives and
anticipated environmental results (AERS) laid out in the MEP.

The MEP gives effect to the Resource Management Act (RMA) 1991 and the New Zealand Coastal Policy Statement across the coastal environment of Marlborough.

The coastal environment extends from the inland boundary characterised by the maximum inland extent of coastal vegetation or other coastal processes out to the 12
nautical mile limit of the Territorial Sea. This encompasses approx.725,000 hectares of coastal ecosystems.
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MDC has responsibilities for regulating aquaculture, including its environmental effects. MDC is also charged with maintaining and protecting biodiversity and
significant habitats which sustain flora and is expected to collect information on the state of the environment (SOE).

Information from monitoring contributes and helps shape the resource management planning framework as part of the Plan-Do-Monitor-Review cycle.

Image courtesy of Jim Tdnnock

January 2025 Page 4



2. Coastal Science Programme

21  Aim

The aim of the coastal science programme is four-fold:

1. To gather data to help ensure that the ecological integrity of the coastal environment is not compromised by human activities.

2. Toinitiate and assist with initiatives to improve the resilience and health of the coastal environment.

3. To collaborate with others to contribute to the wider understanding of the ecology and processes within the coastal environment.
4. To directly contribute to measuring progress towards meeting the Anticipated Environmental Results (AERS) in the MEP.
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2.2  Objectives

The principal objectives of the Coastal Science Programme are set out in Table 1. These objectives have evolved through the passage of time reflecting the
findings since monitoring first began in the 1990’s.

The 2018 objectives have been revised to meet the finalised AERs in the MEP, alongside the developing requirements of a rapidly changing regulatory and physical
environment.

The objectives are also informed by the need to integrate monitoring, where possible, with consent monitoring (Forrest et al. 2016), as well as to meet community
expectations for high quality and timely information.

Data collection enables the state, pressure, and trends in ecological health to be determined for various domains within the marine environment. This meets the
RMA requirements for collecting state of the environment information.

Monitoring activity undertaken will, as much as possible, deploy the same methodology as other programmes underway in Marlborough or nationally (Newcombe
2017).

Unlike under previous strategies, the NCT is gradually bringing monitoring in house as expertise is now held within MDC to conduct most field work.
The pursuit of the objectives set out in Table 1 will assist MDC and the community in better understanding the environmental effects of local, regional, and national-
scale influences caused by human activities, including climate change. Working to achieve these objectives will also enable MDC to report on the effectiveness and

efficacy of regulatory measures in the MEP, as well as to contribute to national environmental reporting as it develops in scope.

The Council currently has science programmes revolving around coastal water quality; seabed ecosystems; the condition of estuaries and intertidal areas; the
effects of ship-wakes on coastlines; seabed mapping; and climate change resilience.

The NCT currently collaborates with many different organisations on projects. An exhaustive list is not provided here since this is constantly evolving. The NCT is

currently working alongside several local iwi, the Universities of Auckland, Waikato and Canterbury, Fisheries New Zealand, the Department of Conservation, the
aquaculture industry, Cawthron and NIWA. These projects have a broad focus spanning restoration, rehabilitation, monitoring and management
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Table 1: Updated coastal science objectives

No Objectives
1 Detect significant effects on coastal water quality from aquaculture, land-use and climate change
2 Contribute to understanding of the effects of climate change on the ecology and biochemical processes of the coastal environment.
3 Identify and monitor significant areas across the coastal environment, identify the contribution of key stressors affecting ecological health
and the effectiveness of protective measures
4 Support schools across Marlborough to promote the involvement of youth in coastal science.
5 Monitor the implementation and effectiveness of the Marlborough Environment Plan.
6 Support other sections of council with robust and defensible science advise.
7 Establish historic baselines from which current conditions can be compared.
8 Support community restoration initiatives in the coastal environment.
9 Involve iwi in the monitoring coastal ecosystems and work together to improve the health of these ecosystems and enable kaitiakitanga.
10 Actively seek to collaborate with other organisations on integrated management and science approaches to the coastal environment
11 Communicate monitoring results to inform the community of the state of the coastal environment and initiate behaviour change.
2.3 Resourcing

Monitoring is currently funded primarily by MDC from rates. This has been supplemented by ongoing funding partnerships with NZ King Salmon (coastal water
quality cost recovery) and the Department of Conservation (significant marine site survey and monitoring). MDC also collaborates with various agencies, research
organisations and iwi on discrete projects. MDC will continue to seek to collaborate on funding where information needs overlap and clear synergies exist.

Coastal Occupancy Charges have now been confirmed through the MEP and will provide additional funding for coastal monitoring and science.
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2.4  Priority Actions

In addition to continuing the existing monitoring, the priorities for future coastal science are to implement, contribute to, and improve on (in no particular order):

Developing a research strategy for the Marlborough Sounds

Developing a vision and restoration plan for the Marlborough Sounds

State of the environment monitoring of marine biodiversity

Initiate discussions with iwi about involvement in coastal science programmes

Developing a holistic approach to climate change impacts on coastal ecosystems

Trialling different marine restoration techniques

Aligning the coastal science programmes with the objectives, policies and AER’s within the MEP

Adjustments to existing projects to achieve national consistency between Councils

2.5 Individual projects

The following pages outline the current coastal science projects of the NCT. This includes describing operational aspects, a gap analysis and outlining the relevant
anticipated environmental results (AER’s) from the Marlborough Environment Plan alongside the relevant Coastal Science objectives (section 2.2).
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3. Coastal water quality

Location Focus Application Duration Frequency
Te Hoiere/ Pelorus Sound & Physical, chemical and Characterise the hydrology and dynamics of the Sounds and understand change Since 2011 Monthly
Totaranui/ Queen Charlotte biological attributes over time.
Sound

Council collects monthly samples at 11 locations in Te Hoiere/Pelorus Sound, and 11 sites in Totaranui/ Queen Charlotte Sound (Figure 1). This monitoring assists
with identifying the state of the water column and trends, and understanding the effects of aquaculture, as well as the impacts of land-use activities on the Sounds.
Data have been used by NIWA to contribute to the development of the hydrodynamic models for both Sounds.

Data collected include: phytoplankton, nutrients, chlorophyll a, salinity, turbidity, suspended solids, clarity, conductivity and temperature. Monthly sampling occurs at
two depths: a shallow and a deep sample. The monitoring enables a long-term picture of intra-annual and inter-annual variability in water quality to be developed.

The NCT has recently added an ocean acidification monitoring site at site QCS-4 in Totaranui/ Queen Charlotte Sound as part of the New Zaland Ocean Acidification
Observing Network.

;Lm.‘/i; < ros O c;:smum»w Adequacy Gaps Objective Solution
S Spatial Coverage of wider 1,25,6&10 Council has allocated funding for this
coverage of Te Marlborough Coastal through the LTP (2024)
e | Hoiere and Environment needs
e Totaranui considering.

sufficient

Relevant AER’s

15.AER.2: Water quality in Marlborough’s coastal waters is suitable to support and sustain
swimming, food gathering and marine ecosystems.

i 19.AER.1: The community’s understanding of the effects of climate change, sea level rise
g ";s’fa’;‘?;" and ocean acidification improves over time.
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Figure 1: Map of MDC'’s current monthly water quality sampling stations
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4, Ecologically Significant Marine Sites (ESMS)

Location Focus Application Duration Frequency

Throughout Marlborough CMA Habitat composition, Identify and monitor the extent and health of habitats important for biodiversity Since 2015 Annual
condition and area.

Following the initial identification of 129 ecologically significant marine sites (ESMS) in 2011, monitoring commenced of a subset of sites in 2015. Priorities have been
set annually by an Expert Panel comprising MDC, DoC, NIWA and consultants. A long-term sampling protocol has been established to meet the project aims.

A review of the ESMS program in 2022 (Giles, 2022) highlighted several improvements to be made in terms of sampling, data storage, communication and involvement
of stakeholders. MDC staff are currently working to meet these recommendations.

This program is the central method available to Council to meet the objectives and AER’s relating to indigenous biodiversity in the marine environment in Chapter 8 of
the MEP. One of the key needs is to understand the ongoing state and condition of existing site and the development of a long-term monitoring plan is underway.

Adequacy Gaps Objective Solution
A broad Insufficient information to 3,5,6,9,10 & Develop a long-term monitoring plan.
understanding identify new sites or 11
of the location understand trend in
of most sites condition of current sites
Relevant AER’s

8.AER.1: Anincrease in the number and extent of ecosystems, habitats and areas with
indigenous biodiversity value, and which are formally protected

8.AER.2: Maintenance and enhancement of the condition of ecosystems, habitats and areas
with indigenous biodiversity value.

8.AER.3: Widespread community involvement in looking after Marlborough’s indigenous
biodiversity.

8.AER.5: An increase in knowledge of Marlborough’s indigenous biodiversity.

13.AER.1: The values associated with areas of significance identified on the MEP maps are
protected.

Figure 2: Bryozoan mound in Hitaua Bay, Kura te au/ Tory Channel (image courtesy of Rob Davidson).

January 2025 Page 10



5. Estuaries

Location Focus Application Duration Frequency
Throughout the Marlborough Broad-scale habitat Characterise the hydrology and dynamics of the Sounds and understand change Since 2011 Annual
CMA mapping. Fine-scale over time.
sediment
characteristics

Estuaries are sensitive receiving environments. The condition of estuaries reflects the effects of land-use and other stressors. A healthy estuary has high ecological,
social and recreational benefits. For example, estuaries are habitats for threatened birds, as well as fish nursery and feeding areas. Some of Marlborough’s estuaries
are ecologically significant marine sites.

Results from monitoring can be used to explore and manage catchment influences, where these cause negative effects on estuarine health. Data can also be useful
in contributing towards setting freshwater limits or outcome pictures and understanding the total system from rivers to the sea. Mapping vegetation and comparing
patterns over time enables an understanding of sedimentation dynamics on estuary ecology, as well as the influence of invasive species (such as the cord-grass
Spartina), and the growth of nuisance macro-algae from high nutrient inputs.

The estuary monitoring programme was reviewed in 2022 and a long-term monitoring plan has been put in place (Roberts et al., 2022).

Adequacy Gaps Objective  Solution
Adequate coverage for broad- Some remote or smaller 2,3,5,6, Follow existing monitoring
scale mapping & fine-scale estuaries may not get 9,10& 11 plan
assessment of the region’s monitored
estuaries
Relevant AER’s

8.AER.1: An increase in the number and extent of ecosystems, habitats and areas with
indigenous biodiversity value, and which are formally protected.

8.AER.2: Maintenance and enhancement of the condition of ecosystems, habitats and
areas with indigenous biodiversity value.

8.AER.3: Widespread community involvement in looking after Marlborough’s indigenous
biodiversity.

8.AER.5: An increase in knowledge of Marlborough’s indigenous biodiversity.

13.AER.1: The values associated with areas of significance identified on the MEP maps are
protected.
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6. Ship-wake effects

Location Focus Application Duration Frequency
Totaranui/ Queen Charlotte Shoreline morphology Monitor the effects of ship wakes on beach erosion and ecological communities Since 1995 Biennial (every
Sound & Kura te Au/ Tory and reef ecology. two years)
Channel

The introduction of fast-ferries in the mid-1990s in Totaranui/ Queen Charlotte Sound led to multiple complaints about beach erosion and shellfish thrown up on shore
from powerful waves, as well as public safety concerns.

Monitoring the effects of fast ferry wake in Kura Te Au/Tory Channel and Totaranui/Queen Charlotte Sound commenced soon after and has continued to the present
day. The project comprises two strands: geomorphological or shoreline beach profiling to assess erosion at 21 sites, and biological species composition to assess
mortality from ferry waves (Figure 4).

Although the fast ferries have long gone, increased commercial vessel traffic, such as cruise ships and mussel barges, means that concerns still remain around the
impact of vessel wakes. Considering this the NCT is currently reviewing the objectives and methodology of this programme.

oo OEFTHE WME e E

k ‘ Adequacy Gaps Objective Solution
: Comprehensive in Impacts of increasingly 3,5,6&11 Develop future
Totaranui/Queen Charlotte large wakes in Te Hoiere/ focussed monitoring
Sound & Kura Te Au/Tory Pelorus Sound plan.
Channel

Relevant AER’s

13.AER.1: The values associated with areas of significance identified on the MEP maps are
protected

13.AER.9: Waves generated from ships do not create adverse effects on the environment.
protected.

Figure 4: Location of ship-wake monitoring sites.
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7. Seafloor mapping

Location Focus Application Duration Frequency
Throughout the Marlborough Multi beam mapping of Understand the distribution and extent of physical and biogenic habitats on the Since 2015 Ongoing
CMA the seafloor seafloor of the Marlborough CMA

Council began a campaign to map areas of the seafloor of Marlborough in 2015 when they commissioned NIWA to map an extensive area off Northwest Rangitoto Ki
Te Tonga/ D'Urville island. This was the first time that the seafloor of Marlborough had been accurately mapped using multi beam echo sounder (MBES).

Seafloor mapping is prohibitively expensive and so council always looks to partner with others to make these projects a reality. Council collaborated with Land
information New Zealand (LINZ) to map the seafloor of Totaranui/ Queen Charlotte Sound in 2016 and Te Hoiere/ Pelorus Sound in 2019. LINZ has continued to map
small parts of the region as part of their national mapping programme.

The three-dimensional maps created by the acoustic survey are essential for accurately identifying physical features and biogenic habitats on the seafloor. These
areas of complex structure are critical for maintaining ecological biodiversity in the CMA.

Council is currently running the Te Hoiere Ine Parumoana project alongside NIWA, Ngati Kuia, DoC and FNZ looking at analysing and utilising the multibeam data for
Te Hoiere/ Pelorus Sound in novel and innovative ways.

Adequacy Gaps Objective Solution
Comprehensive in mapped Information on areas that 3,5,6,9& Explore options to
areas have not been mapped 10 collaborate with others on

mapping more areas

Relevant AER’s

8.AER.1 An increase in the number and extent of ecosystems, habitats and areas with
indigenous biodiversity value, and which are formally protected.

8.AER.2 Maintenance and enhancement of the condition of ecosystems, habitats and areas
with indigenous biodiversity value.

8.AER.5 An increase in knowledge of Marlborough’s indigenous biodiversity.

13.AER.1 The values associated with areas of significance identified on the MEP maps are
protected.

Figure 5: The seafloor off Cape Koamaru.

January 2025 Page 13



8. Climate change resilience

Location Focus Application Duration Frequency
Throughout the Marlborough Improving the resilience Developing methods to enhance and restore coastal species and ecosystems in Since 2024 Ongoing
CMA of coastal ecosystems collaboration with iwi and communities.

to climate change

New Zealand’s first Climate Change National Adaptation Plan (MfE, 2022) identified that a healthy and diverse natural environment will be better able to withstand
climate change impacts. It also identified that some of the most significant risks exist to coastal ecosystems due to sea level rise and extreme weather events.

Council allocated funding through the 2024 long term plan (LTP) to initiate a new project to help face this challenge. The NCT is exploring ways to work alongside iwi
to develop projects based on marine science and matauranga maori that are focussed on improving the health and abundance of important coastal species and the
ecosystems of which they are a part.

Cook Strait Forecast Adequacy Gaps Objective Solution
195 4 Project just commencing The extent of the project 2,3,4, 56,7, Develop further case
) will need to be upscaled 8,9, 10, &11 studies.

as the effects of climate
change are widely felt

19.0 A

Relevant AER’s

6.AER.2: The natural character of Marlborough’s coastal environment and of lakes, rivers
and their margins is restored, to the extent practicable, where it has already been degraded.
8.AER.2: Maintenance and enhancement of the condition of ecosystems, habitats and

18.0 1 areas with indigenous biodiversity value.

19.AER.1: The community’s understanding of the effects of climate change, sea level rise,
and ocean acidification improves over time.

17.5 A s 19.AER.2A: Coastal ecosystems, habitats and species can adapt to the effects of climate
change.

18.5 1

Sea surface temperature [ * C]

Today

30-Jan 06-Feb 13-Feb 20-Feb 27-Feb

Figure 6: Marine heatwave forecast for Cook Strait courtesy Moana Project — February 2025.
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9. Collaboration and Strategy Implementation

The success of the coastal science programmes and The Coastal Science Strategy 2025, rely on successfully building and maintaining relationships both internally
within MDC and externally with other agencies, community, iwi and research institutions.

Within MDC it is important for teams working in the environmental space to take a ki uta ki tai (mountains to sea) approach. This means taking a holistic view of the
environment. If the Nautical and Coastal Team hopes to achieve the previously described objectives and priority actions of this strategy it must do this alongside other
teams within MDC. The key teams that the NCT must work closely with are:

The Policy Team

The Environmental Science Team
The Consents and Compliance Team
The Biosecurity Team

Coastal science is expensive and requires a broad range of skill sets. The successful implementation of the Coastal Science Strategy 2025 relies on maintaining and
building relationships with a diverse range of people around a diverse range of topics. This will enable the NCT to capitalise on opportunities for central government
funding, co-funding and co-management of projects to get better outcomes for MDC and other parties. The NCT staff members are always seeking opportunities to
collaborate with:

Local iwi

Government agencies
Research institutions
Schools

Universities; and
Community Groups
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