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1.0 Background 

Marlborough District Council (the Council) has statutory obligations under the Resource 

Management Act 1991 (RMA, 1991), the New Zealand Coastal Policy Statement 2010 (NZCPS, 

2010) and the Marlborough Environment Plan (MEP), to monitor and report on the State of the 

Environment (SoE). As part of this SoE monitoring, the Council has monitored estuaries across the 

district since 2001 using the methodologies prescibed in New Zealands National Estuary Monitoring 

Protocol (NEMP; Robertson et al. 2002a-c) and adaptions of this.  

With over 65 estuaries and intertidal areas within the Marlborough CMA, monitoring and reporting 

has historically been limited to priority sites. This report describes the first years monitoring of tier 3 

sites under the new Council estuary monitoring plan developed with Salt Ecology in 2022 (Roberts 

et al., 2022). This plan adopted a tiered monitoring approach based upon the National Estuary 

Monitoring Protocol. The monitoring plan supports the Council to make informed environmental 

management decisions and take timely action.  

This report provides the findings for the Councilsô 2023-2024 estuaries monitoring which includes 

the first time broadscale habitat mapping of 13 estuaries within Marlboroughs CMA.  

2.0 Introduction  

Understanding the state and condition of the regions estuaries is a vital component of the Councilsô 

environmental management in the CMA. As the buffer zone between land and sea, these critically 

important habitats provide a variety of essential ecosystem services benefiting both the environment 

and the people who use it. However, increasing pressures from human activities, such as 

urbanization, land-use change and industrial development, have led to significant degradation of 

estuarine habitats, including pollution, sedimentation and habitat loss (Clark et al,. 2022; Thrush et 

al., 2014).  

Estuaries play critical roles in maintaining biodiversity, providing habitat and nursery grounds for 

marine species, improving water clarity through filtration and sediment trapping and providing coastal 

protection against storms and floods (Parsons et al., 2013; Welsh 2003; Savage et al., 2012). 

Estuaries are culturally important for many MǕori coastal hapȊ and whǕnau, as traditional mahinga 

kai (Paul-Burke, Ngarimu-Cameron, Paul, et al., 2022; Thrush et al., 2014) as well as recreationally 

and commercially for shellfish, fishing and providing sheltered bays for boaties. 
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Monitoring estuarine health is essential for understanding the complex dynamics of estuaries, 

identifying threats and developing strategies to mitigate impacts. The  Councilsô estuary monitoring 

programme monitors and reports on a range of indicators including sediment characteristics, habitat 

condition and biodiversity and how these change over time. Ultimately this allows the Council to 

effectively monitor, manage and make informed decisions to ensure the long term sustainability of 

these important ecosystems.  

The Councilsô across Aotearoa New Zealand implement the NEMP to monitor their estuaries. The 

NEMP provides a standardized framework for assessing the ecological condition of estuaries and 

is designed to guide consistent data collection and analysis, allowing for the comparison of 

estuarine health over time and across regions. The Councilôs tier 1 estuary data is uploaded to the 

Land and Water (LAWA) website estuary health page (https://www.lawa.org.nz/explore-

data/estuaries) and reports can be found on The Councilsô website 

(https://www.marlborough.govt.nz/environment/coastal/estuaries). 

As per the Council estuaries monitoring schedule (roberts et al., 2022) Broadscale mapping was 

conducted at 13 estuaries within the Marlborough CMA in 2023-2024. This was the first time that 

these particular systems have been monitored, and as such, this report sets a baseline for continued 

monitoring in these estuaries.  

This report outlines the background, methodology, and main findings for each of these estuaries.  

  

https://www.lawa.org.nz/explore-data/estuaries
https://www.lawa.org.nz/explore-data/estuaries
https://www.marlborough.govt.nz/environment/coastal/estuaries
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3.0 Broadscale Habitat Mapping Methodology  

Broadscale habitat mapping was carried out at 13 estuaries in TǾtaranui/Queen Charlotte Sound 

and Kura te Au/Tory Channel between 1 November 2023 ï 30 September 2024 using methods 

outlined in the Marlborough Estuaries monitoring Plan (Roberts et al., 2022; Figure 1; Table 1).  

Broadscale habitat mapping involves categorising and mapping the spatial extent and location of 

dominant habitats (including mudflats, saltmarsh, seagrass beds) and substrate composition 

(subjectively classified) as changes to these features are valuable indicators of estuary condition 

over time. Once a baseline map has been constructed, any changes to these dominant features can 

be monitored and reported on through repeat mapping.  

The approach uses aerial imagery, field mapping and verification and post-field digital mapping in 

Geographic Information System (GIS) technology, as futher described below. 

Figure 1: Estuaries broadscale habitat mapped in 2023-2024 in TǾtaranui and Kura te Au.  
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3.1 Aerial imagery 

Aerial imagery for all estuaries is data held by the Council and consisted of 25cm/pixel colour aerial 

imagery (at a minimum; Table 1). Site maps were printed in A3 for field mapping. 

3.2 Field mapping and sample collection  

Field mapping was carried out by The Councilsô Coastal Science team and involves walking the 

extent of each estuary at spring low tide, mapping the spatial extent of habitats, vegetation and 

substrate. In the field, key features of the estuary are hand drawn directly onto A3 aerial photographs, 

along with georeferenced photographs and field notes. These are subsequently digitised into GIS 

shapefiles.  

The following attributes are mapped: (For the full methodology see: Roberts et al., 2022) 

¶ Substrate classification based on the dominant surface features present (e.g., rock, 

boulders, cobble, gravel, sand, mud). Mud content within each substrate type is also 

assessed as: moderate mud content (10-25%), high mud content (25-50%), very high mud 

content (50-90%) and Mud (>90%).  

¶ Seagrass: spatial extent and percentage cover of seagrass beds are visually estimated 

during ground truthing. Percentage cover is estimated using a 6-cateogry scale (1-10%, 10-

30%, 30-50%, 50-70%, 70-90%, 90-100%).  

¶ Saltmarsh: dominant plant species are mapped and categorised into broad class ranges 

(e.g., rushes, sedges, herbfields, grasses, reeds and tussocks).  

¶ Terrestrial margin: the 200m terrestrial margin is mapped and categorised using Landcare 

Research Land and Cover Data Base (LCDB). 

¶ Sediment Quality: sediment samples were collected from three representative estuaries 

(Endevour Inlet, Oyster Bay and Hitaua Bay). Surface samples were collected and analysed 

at Hill Labrotories for particle grain size (%mud <63Õm, sand <2mm to Ó63Õm, gravel Ó2mm). 

These samples are used to quality control substrate assessments during field mapping. 

3.3 Data and Reporting 

Field maps are transferred into GIS shapefiles using polygons and predetermined field codes. The 

GIS output creates a digitized field map of all surveyed areas (as described in 3.2 Field mapping and 

sample collection) and also includes relevant metadata such as suvey data/time, GPS tracks of field 

mapping and georeferenced photos. 
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Monitoring data and results are assessed using several estuary health indicators (termed ócondition 

ratingsô). The thresholds for these are described in the estuary monitoring plan (Roberts et al., 2022) 

and have been adapted from many years of estuary field experience. Health metrics measured 

include mud-dominated substrate, seagrass coverage and extent, saltmarsh extent and 200m 

terrestrial margin (see Table 2). 

 

Estuary Name Date of Fieldwork Resolution Date of imagery capture 

Bottle Bay 19/12/2023 0.25m 20/01/2023 - 11/09/2024 

Fence Bay 24/04/2024 0.25m 20/01/2023 - 11/09/2024 

Mistletoe Bay 14/11/2023 0.25m 20/01/2023 - 11/09/2024 

Momorangi Bay 11/01/2024 0.25m 20/01/2023 - 11/09/2024 

Umungata Bay 14/11/2023 0.25m 20/01/2023 - 11/09/2024 

Waterfall Bay 14/11/2023 0.25m 20/01/2023 - 11/09/2024 

Endevour Inlet  8/02/2024 0.25m 20/01/2023 - 11/09/2024 

Big Bay 7/05/2024 0.25m 20/01/2023 - 11/09/2024 

Hitaua Bay 19/02/2024 0.25m 20/01/2023 - 11/09/2024 

Oyster Bay 19/02/2024 0.25m 20/01/2023 - 11/09/2024 

Onapua Bay 20/02/2024 0.25m 20/01/2023 - 11/09/2024 

 

 

 

Indicator Unit Very good Good Fair Poor 

Mud-dominated substrate % of intertidal area >50% mud < 1  1 to 5  > 5 to 15  > 15 

Seagrass % decrease from baseline < 5  Ó 5 to 10  Ó 10 to 20  Ó 20 

Saltmarsh extent % of intertidal area > 20  > 10 to 20  > 5 to 10  0 to 5 

200m terrestrial margin % of densely vegetated Ó 80 to 100  Ó 50 to 80  Ó 25 to 50  < 25 

Table 2: Summary of broadscale indicator condition ratings. 

Table 1: Estuaries broadscale habitat mapped in 2023-2024, including date of fieldwork, imagery 
resolution and date. 
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4.0 Inner TǾtaranui/Queen Charlotte Sound 

 
Figure 2: Estuaries broadscale habitat mapped in 2023-2024ï Inner TǾtaranui/Queen Charlotte Sound 

 

Summary:  

Overall, estuaries broadscale habitat mapped in inner TǾtaranui/Queen Charlotte Sound are in ófair 

ï goodô condition. While modified shorelines and anthropogenic impacts have altered some 

estuaries, their overall ecological value is high. This is broadly due to good water quality inputs from 

the native forest catchments, well-drained intertidal flats and healthy seagrass beds.  
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4.1 Bottle Bay ï Grove Arm 

CONDITION RATING GOOD 

 

Overview  

Bottle Bay is a small, shallow estuary 

(~1.2ha) in TǾtaranui/Queen Charlotte 

Sound, connected to the Grove Arm. The 

estuary has well drained intertidal flats 

with low nutrient and sediment loads. The 

catchment is dominated by mature 

coastal beech which is protected within the Iwituaroa Scenic Reserve. There are no baches or 

development. Bottle Bay is a part of Ecologically Significant Marine Site 4.3 (Category B) due to the 

protected catchment of mature native forest and the presence of important habitats, such as 

saltmarsh and seagrass, which support ecosystem function and habitat for wildlife.  

Bottle Bay has limited pressures and has a low susceptability to environmental changes (Roberts et 

al., 2022), however minor pressures include recreational boat access and a designated water-ski 

lane (https://cruiseguide.co.nz). There are no moorings due to strong winds which often make 

anchorage unsuitable.  

Broadscale habitat mapping was carried out on 19th December 2023 with subsequent digitisation. 

Bottle Bay substrates are predominately comprised of firm sand (38% coverage; ~0.4ha) and gravel 

(30% coverage; 0.34ha). Low mud content (>10%) is present (comprising ~18% coverage; ~0.2ha).   

Seagrass is  present, comprising ~0.2ha coverage across the intertidal flats that is predominately 

healthy, ranging between 70% - 90% density (Image 1; Image 4). Saltmarsh is a small feature, 

present at the stream entrance (Image 2). Some errosion to seagrass and shorelines were noted 

during estuary monitoring (Image 3; Image 5).  

Overall, Bottle Bay is in ógoodô condition (Table 3), largely attributed to its limited pressures, native 

catchment, well drained intertidal flats and presence of seagrass beds.  

Image 1: Seagrass beds, Bottle Bay 

https://cruiseguide.co.nz/
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*Baseline n/a as this is the first broadscale habitat mapping to be completed 

 

 

 

Very Good Good Fair Poor 

Indicator Unit Score 

Mud-dominated substrate % of intertidal area >50% mud 0 

Seagrass (>50% cover) % Available intertidal habitat (AIH) 16.50 

Seagrass % decrease from baseline n/a* 

Saltmarsh extent % of intertidal area 1.10 

200m terrestrial margin % of densely vegetated 100 

Table 3: Summary of broadscale indicator condition ratings for 
mapped indicators at Bottle Bay 

Image 2: Saltmarsh and waterway, Bottle Bay Image 3: Degraded seagrass fringe, Bottle Bay 

Image 4: Estuary and native forest catchment, 
Bottle Bay 

Image 5: Shoreline errosion, Bottle Bay 
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Figure 3: Distribution of saltmarsh, seagrass, substrate and zootic coverage, Bottle Bay December 2023 
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4.2 Fence Bay ï Onahau Bay 

CONDITION RATING FAIR 

 

Overview 

Fence Bay is a small, shallow intertidal 

estuary (~0.5ha) connected to the larger 

Onahau Bay in TǾtaranui/Queen Charlotte 

Sound. The catchment is mainly covered by 

broadleaved indigenous hardwoods (~94%), 

with a small area of exotic forest (~6%). The main pressures on Fence Bay include the presence of 

private baches, jetties, and moorings. While recreational activity is mostly limited to holiday homes, 

the number of structures and boat users increases the risk of marine contaminants, pests, and 

pathogens being introduced. The upper margin of the estuary has been slightly modified (Image 10), 

and due to the steep topography, the area has limited capacity to adapt to sea-level rise (Roberts et 

al., 2022).  

Broadscale habitat mapping was carried out on 24th April 2024 with subsequent digitisation. The 

estuary has a fringing saltmarsh (contributing to ~5% estuary coverage; Image 8), the intertidal area 

is dominated by seagrass beds, comprising ~55% spatial coverage (~0.2ha). While seagrass beds 

are a dominant feature, average density of the seagrass beds is 48% with only  ~8% of seagrass 

beds above 50% density (Image 7).  

Fence Bay substrates are predominately comprised of sand and mud (84% coverage; ~0.35ha). 

Elevated mud content (>90%) is a dominant feature (comprising ~46% coverage; ~0.2ha). While 

mud content is high, the estuary supports populations of pipi and cockles. Non-indigenous Pacific 

oyster (Crassostrea gigas) are a minor presence (Image 9). 

Overall, Fence Bay is in ófairô condition (Table 4) which is largely attributed to high levels of mud-

elevated substrate and low density seagrass beds. 

Image 6: Intertidal extent, Fence Bay 
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*Baseline n/a as this is the first broadscale habitat mapping to be completed 

 

 

Very Good Good Fair Poor 

Indicator Unit Score 

Mud-dominated substrate % of intertidal area >50% mud 46 

Seagrass (>50% cover) % Available intertidal habitat (AIH) 8 

Seagrass % decrease from baseline n/a* 

Saltmarsh extent % of intertidal area 5.1 

200m terrestrial margin % of densely vegetated 93.6 

Image 9: Pacific Oyster, Fence Bay 

Image 7: Seagrass beds and substrate, Fence Bay Image 8: Saltmarsh and waterway, Fence Bay 

Image 10: Shoreline modifications, Fence Bay 

Table 4: Summary of broadscale indicator condition ratings for 
mapped indicators at Fence Bay 
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Figure 4: Distribution of saltmarsh, seagrass, substrate and zootic coverage, Fence Bay April 2024 
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4.3 Mistletoe Bay ï Onahau Bay 

CONDITION RATING GOOD 

 

Overview  

Mistletoe Bay is a small, shallow intertidal 

estuary (~0.9Ha) located at the head of 

Onahau Bay in TǾtaranui/Queen Charlotte 

Sound. The Estuary has two intertidal 

areas (Mistletoe Bay North and Mistletoe 

Bay South) and the catchment is 

predominantly covered by broadleaved 

indigenous hardwoods.  

Mistletoe Bay is a popular bay for boaters, with permanent moorings and anchorage points, increasing 

the risk of introducing marine contaminants, pests, and pathogens. Recreational activities, such as 

camping, kayaking, and swimming, are common, supported by an eco-village located at the estuary 

edge with road access. There are minor domestic wastewater discharges occuring along the estuary 

margin. Due to the heavily modified nature of the shoreline in the North Bay and the presence of an 

artificial rock wall (Image 12), there is limited potential for managed retreat in response to sea-level 

rise (Roberts et al., 2022). 

Broadscale habitat mapping was carried out on 14th November 2023 with subsequent digitisation. The 

intertidal flats are primarily gravel, comprising ~55% coverage and firm sand with low mud content, 

comprising 37% coverage, accross both Bays. Saltmarsh is limited, covering ~2% of the intertidal 

area, a likely consequence to the extensive modifications made to the shoreline, including reclamation 

for grass area and hardening of the shoreline. Seagrass is a dominant feature of both Bays and covers 

~48% (0.4ha) of the intertidal area. Seagrass beds are in healthy condition, with density greater than 

50% accross majority of seagrass beds (Image 13).  

Although seagrass is widespread, the lack of saltmarsh habitat, combined with shoreline modifications 

and high recreational use, has diminished the estuary's ecological values. Despite this, the estuary's 

overall ó goodô condition (Table 5) is attributed to its well drained intertidal flats, low sediment 

composition, healthy seagrass beds, and low nutrient input from the native bush catchment

Image 11: Intertidal extent, Mistletoe Bay  
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*Baseline n/a as this is the first broadscale habitat mapping to be completed 

 

 
 

  

Very Good Good Fair Poor 

Indicator Unit Score 

Mud-dominated substrate % of intertidal area >50% mud 0 

Seagrass (>50% cover) % Available intertidal habitat (AIH) 45 

Seagrass % decrease from baseline n/a* 

Saltmarsh extent % of intertidal area 2 

200m terrestrial margin % of densely vegetated 100 

Image 12: Hardened shoreline extent, Mistletoe Bay Image 13: Seagrass beds and intertidal flats, 
Mistletoe Bay 

Table 5: Summary of broadscale indicator condition ratings for 
mapped indicators at Mistletoe Bay 
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Figure 5: Distribution of saltmarsh, seagrass, substrate and zootic coverage, Mistletoe Bay North November 2023
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Figure 6: Distribution of Saltmarsh, seagrass, substrate and zootic coverage, Mistletoe Bay South November 2023
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4.4 Momorangi Bay ï Grove Arm  

 

CONDITION RATING FAIR 

 

Overview  

Momorangi Bay, located in Grove Arm of 

TǾtaranui/Queen Charlotte Sound, is a 

small, shallow estuary (~1.0ha). The 

estuary has been highly modified with 

reclamation for land clearance and shoreline hardening (Image 15). The catchment has a history of 

land clearance and farming, with hill slopes cleared from the 1860s to control mǕnuka and kǕnuka 

before being designated as a scenic reserve in 1954 (https://cruiseguide.co.nz). Today, the catchment 

is dominated by regenerating mǕnuka, kǕnuka and indigenous vegetation (97.4%), with a small 

portion of residential development along the estuary margin.  

Momorangi Bay hosts an easily accessible DOC campsite on the foreshore, a wharf and a boat ramp 

which contribute to high recreational use, including boating, kayaking, and swimming. Vehicle tracks 

and moorings are common, increasing the risk of contaminants, pests, and pathogens being 

introduced.  

Broadscale habitat mapping was carried out on 11th January 2024 with subsequent digitisation. The 

dominant substrate consists of gravel, comprising ~71% coverage (~0.6ha) and firm sand with low 

mud content, comprising 28% coverage (~0.3ha). Saltmarsh is less than 1% coverage, likely owing to 

the past reclamation and shoreline hardening.  

Seagrass is present along the eastern margin and at the seaward edge, comprising ~0.2ha. Seagrass 

beds vary in health and density, averaging ~50% density across all seagrass beds (Image 16). Some 

damage from walking, scaring and anchoring was observed across intertidal area. Pipi beds are 

present across much of the lower intertidal area however density is low.  

The combination of heavy traffic, lack of saltmarsh habitat and modifications to the shoreline, has 

diminished the estuary's ecological values and is reflective of the estuary's overall ófairô condition. 

(Table 5). Momorangi Bay is a targeted area for The Councilsô óRimurehia/Seagrass Educational 

Image 14: Estaury extent, Momorangi Bay 

https://cruiseguide.co.nz/
https://www.marlborough.govt.nz/repository/libraries/id:2ifzri1o01cxbymxkvwz/hierarchy/documents/environment/coastal/estuaries/GD2024-141_Seagrass%20Education%20Brochure_WEB_Single%20Panels.pdf
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Campaignô with brochures and signs being installed to raise awareness and prompt behavioural 

change.  

 

 

*Baseline n/a as this is the first broadscale habitat mapping to be completed 

 

 

 

Very Good Good Fair Poor 

Indicator Unit Score 

Mud-dominated substrate % of intertidal area >50% mud 0 

Seagrass (>50% cover) % Available intertidal habitat (AIH) 10 

Seagrass % decrease from baseline n/a* 

Saltmarsh extent % of intertidal area 1 

200m terrestrial margin % of densely vegetated 97.4 

Table 6: Summary of broadscale indicator condition ratings for 
mapped indicators at Momorangi Bay 

Image 15: Shoreline hardening, Momorangi Bay Image 16: seagrass beds, Momorangi Bay 

https://www.marlborough.govt.nz/repository/libraries/id:2ifzri1o01cxbymxkvwz/hierarchy/documents/environment/coastal/estuaries/GD2024-141_Seagrass%20Education%20Brochure_WEB_Single%20Panels.pdf
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Figure 7: Distribution of saltmarsh, seagrass, substrate and zootic coverage, Momorangi Bay January 2024 
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4.5 Umungata Bay ï Grove Arm 

CONDITION RATING GOOD 

 

Overview  

Umungata (Davies Bay) is a small, 

shallow estuary (~2.5ha) located in the 

Grove Arm in TǾtaranui/Queen Charlotte 

Sound. Some shoreline modifications 

have been made to the estuary margin 

however the low coastal gradient allows 

for potential adaptation to sea-level rise (Roberts et al., 2022). The surrounding catchment is 

dominated coastal beech forest and indigenous vegetation which is protected within the Iwituaroa 

Scenic Reserve. Umungata Bay is recognized as an Ecologically Significant Marine Site 4.3 (ESMS; 

Category B) due to the protected catchment of native forest and the presence of important habitats, 

such as saltmarsh and seagrass, which support ecosystem function and habitat for wildlife (Davidson 

et al. 2011).  

While the catchment faces minimal pressures from land use due to its protected status, recreational 

boating activities such as kayaking and water skiing add some pressure, with a designated water-

skiing lane on the western shore (https://cruiseguide.co.nz). The estuary margin is partially cleared for 

a DOC campsite, which experiences high seasonal use and is accessible by boat, foot, or bike. 

Although there are no permanent moorings, anchoring is possible on the bayôs northern side.  

Broadscale habitat mapping was carried out on 14th November 2023 with subsequent digitisation. The 

dominant substrate consists of gravel, comprising ~67% coverage (~1.5ha) and firm sand with low 

mud content, comprising 30% coverage (~0.7ha). Seagrass beds are a dominant feature, covering 

~32% of the intertidal gravel flats (0.5ha) and are in healthy condition, with density of seagrass beds 

averaging ~90% (Image 18; Image 20).  

Saltmarsh is a rare feature of less than 1% coverage and confined to the freshwater input (Image 19). 

Low saltmarsh coverage is owing to land clearance and shoreline hardening which likely led to an 

~50% loss of saltmarsh habitat, compared to historical coverage. Erosion of saltmarsh habitat was 

noted during the November 2023 site visit (Image 21) and previously noted during a Rapid Estuary 

Assessment (REA) visit by the Council in February 2022 (Roberts et al., 2022). Overall, the estuary 

Image 17: Intertidal extent, Umungata Bay 

https://cruiseguide.co.nz/
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remains in ógoodô condition, largely attributed to its limited pressures, native catchment, well drained 

intertidal flats and presence of healthy seagrass beds (Table 7).  

 

*Baseline n/a as this is the first broadscale habitat mapping to be completed 

Very Good Good Fair Poor 

Indicator Unit Score 

Mud-dominated substrate % of intertidal area >50% mud 0 

Seagrass (>50% cover) % Available intertidal habitat (AIH) 29 

Seagrass % decrease from baseline n/a* 

Saltmarsh extent % of intertidal area 1 

200m terrestrial margin % of densely vegetated 100 

Table 7: Summary of broadscale indicator condition ratings for 
mapped indicators at Umungata Bay 

Image 21: Shoreline erosion, Umungata Bay Image 20: Healthy seagrass bed (~90% density), 
Umungata Bay 

Image 18: Expansive Seagrass habitat, Umungata Bay Image 19: Shoreline modifications and saltmarsh, 
Umungata Bay 
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Figure 8: Distribution of saltmarsh, seagrass, substrate and zootic coverage, Umungata Bay November 2023 


























































