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Foreword 

Special Areas of Conservation (SACs) are classified under the Conservation of Habitats 

and Species Regulations 2017. Under Article 17 of the Regulations, Statutory Nature 

Conservation Bodies (SNCBs) must report on the implementation of the Directive every six 

years. Natural England is the Statutory Nature Conservation Body (SNCB) responsible for 

marine nature conservation between 0 and 12 nm from the English coastline.  

Natural England have a responsibility from the Department for Environment, Food and 

Rural Affairs (Defra) to carry out a programme of Marine Protected Area (MPA) monitoring 

to support reporting under Article 17 and as well as wider assessment and reporting of the 

marine environment, such as progress toward achieving Good Environmental Status 

(GES) under the UK Marine Strategy (UKMS), or the Environmental Targets (Marine 

Protected Areas) Regulations 2023. Natural England utilises the data from MPA 

monitoring reports in conjunction with other evidence (such as information on activities, 

pressures, historical data, and survey data collected by other organisations and to meet 

different obligations) to meet assessment and reporting obligations. The data from this 

report will be used by Natural England to assess the condition of designated features 

within the site, to inform and maintain up to date site-specific conservation advice.  

Natural England commissions a range of reports from external contractors to provide 

evidence and advice to assist us in delivering our duties. The views in this report are those 

of the authors and do not necessarily represent those of Natural England. This report 

presents evidence collected during monitoring surveys undertaken in 2023. Publication 

followed completion of data processing, quality assurance and reporting activities.  
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Executive summary 

The Essex Estuaries SAC, on the south-east coast of England, is designated for a range 

of intertidal and subtidal sedimentary habitats and saltmarsh. The site consists of the 

rivers Crouch, Colne and Blackwater, and the coastal area between Shoeburyness in the 

south and Jaywick in the north. This report focuses on the subtidal sediment features: 

A5.1 Subtidal coarse sediments, A5.2 Subtidal sand, A5.3 Subtidal mud, and A5.4 

Subtidal mixed sediments.  

Methods and data acquisition 

Sixty-three stations were planned across the SAC and were sampled using a standard 

0.1 m2 Day Grab. The survey was conducted between 4th and 8th June 2023, and 11th and 

13th July 2023 on board the Coastal Survey Vessel, Thames Guardian. A total of 88 

infauna samples, 57 PSA samples and 4 contaminants samples were analysed from the 

survey.  

Sublittoral sediments and contaminants 

The distribution of subtidal sediments in 2023 were generally similar to that observed in 

2017. The estuaries were a mixture of A5.3 Subtidal mud and A5.4 Subtidal mixed 

sediments, although there were slightly more muddier sediments in 2023 compared to 

2017. In the coastal areas, sediments were a mixture of sand, mud, and mixed sediments, 

again similar to those observed in 2017. One sample was assigned to A5.1 Coarse 

sediments in 2023, whereas this BSH was not recorded in 2017. 

From the 4 samples that were analysed, most of the contaminants were detected at levels 

below the Environmental Assessment Criteria/Effects Range Low (EAC/ERL) thresholds. 

Only Chromium exceeded the OSPAR ERL threshold at 3 of the 4 stations analysed. 

Marine litter 

The type, amount and spread of litter within the SAC has generally increased since 2017. 

An additional 5 litter categories were recorded in 2023, and average number of litter 

pieces per sample has increased from 1.8 in 2017 to 4.6 in 2023. In 2017, litter was mostly 

present in the Blackwater and Crouch estuaries, however in 2023 litter was abundant 

throughout the SAC. 
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Non-Native Species 

The number and abundance of Invasive Non-Native Species (INNS) has increased since 

2017 in all waterbodies. All species that were recorded in 2017 were recorded in 2023. In 

addition, 4 other species were recorded in 2023. The most notable INNS were 

Paracaprella tenuis, Crepidula fornicata, and Styela clava. Paracaprella tenuis was not 

recorded in 2017 but was abundant in 2023 in the Crouch estuary. There is little 

information available about this caprellid amphipod species in the UK, and it is not listed 

on either the GB Non-Native Species Portal or in Eno et al (1997). This suggests the 

species could be only recently introduced. Crepidula fornicata was only found in 1 sample 

in the Crouch estuary 2017 but was widespread throughout the estuary and into the Essex 

waterbody in 2023, suggesting the species has increased its range in this area. It is 

considered to have “high” impact in the WFD UKTAG impact list (WFD UKTAG, 2025). 

Styela clava remained low in abundance in 2023 (only 3 individuals) however it is 

considered to have “high” impact in the WFD UKTAG impact list (WFD UKTAG, 2025), so 

it should continue to be monitored.  

Infaunal communities 

To aid interpretation of results, the SAC was split into 5 distinct waterbodies for statistical 

analysis. Significant differences in infaunal assemblages were apparent in each subtidal 

sediment habitat between 2017 and 2023. In general, differences were due to a shift in 

communities characterised by polychaetes and Tubificoides spp. in 2017 to communities 

characterised by ascidians or bivalves in 2023. Biotope assignments also reflected this. 

Due to the surveys being conducted at different times of the year, seasonal variations 

cannot be ruled out as a driver for these differences. 

Across the SAC, Infaunal Quality Index scores were “good” for all waterbodies, indicating 

that the SAC was at “good” ecological status for equivalent WER classifications in 2023. 

Therefore, the infaunal communities within the SAC could be considered to be in 

favourable condition.  
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1. Introduction 

Essex Estuaries Special Area of Conservation (SAC) is part of a network of UK national 

sites designed to meet conservation objectives under the Conservation of Habitats and 

Species Regulations 2017 (as amended following the UK’s withdrawal from the European 

Union). These sites are intended to contribute to an ecologically coherent network of 

Marine Protected Areas (MPAs) across the north-east Atlantic, as agreed under the Oslo 

Paris (OSPAR) Convention and other international commitments to which the UK is a 

signatory. 

Every six years, the UK is required to report on the conservation status of habitats and 

species listed under Annexes I, II, IV and V of the European Council Directive 92/43/EEC, 

known as the Habitats Directive. In order to fulfil its obligations, the Department for 

Environment, Food and Rural Affairs (Defra) has directed the Statutory Nature 

Conservation Bodies (SNCBs) to carry out a programme of MPA monitoring. The SNCB 

responsible for nature conservation in inshore waters (between 0 nm and 12 nm from the 

coast) is Natural England (NE). Where possible, it is intended that this monitoring will also 

inform assessment of the status of the wider UK marine environment; for example, 

assessment of whether Good Environmental Status (GES) has been achieved, as required 

under Article 11 of the Marine Strategy Framework Directive (MSFD) and enshrined into 

UK law under the UK Marine Strategy (UKMS). 

This monitoring report primarily explores data acquired from the 2023 post-designation 

monitoring survey of Essex Estuaries SAC.  

This report does not provide a formal condition assessment of the designated features. NE 

should use the evidence provided from this report and other sources to make 

assessments on the condition of designated features within an MPA. The preliminary 

condition assessments provided at the end of this report are therefore indicative only. 

1.1 Site overview 

The Essex Estuaries SAC is in the south-east of England and consists of the rivers 

Crouch, Colne, Blackwater, and associated tributaries (Figure 1). The water system forms 

a complex and diverse habitat with multiple intertidal sand banks, mudflats, shellfish 

fisheries, industrial works, military testing zones, and several neighboring built up areas 

such as Clacton-on-Sea. The Essex Estuaries SAC ranked highly in NE's internal 

prioritisation for MPA monitoring and has therefore been selected as one of NE’s Sentinel 

monitoring sites.  
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Figure 1. Map showing the location of the Essex Estuaries SAC in the context of 

other MPAs in the surrounding area (© Natural England 2025). Inset map (bottom 

right) shows the location of Essex in the east of England. Basemap contains OS 

data © Crown copyright and database rights 2025. OS AC0000851168.  
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The Essex Estuary SAC is designated to protect the Annex II Species and Annex I 

Features (as listed under the Conservation of Habitats and Species Regulations 2017) and 

associated sub-features presented in Table 1. The multiple range of environments present 

with the SAC includes intertidal and subtidal, sheltered, and exposed areas, and a wide 

range of benthic substrates that give rise to a diverse array of communities. Sentinel 

monitoring is proposed here to target the subtidal sediment habitats and as such is 

focused predominantly within the boundaries of the SAC commensurate with the WER 

water body boundaries.  

There is a productive oyster fishery, with associated dredging areas and habitat adapting 

fishing techniques. Therefore, sample site selection has been adapted to avoid 

disturbance which we are unable to measure, due to anthropogenic extraction.  

Table 1. Designated features and associated sub-features present in the Essex 

Estuaries SAC. 

SAC feature 

type 

Features Sub-features 

Habitat H1330 Atlantic salt meadows 

(Glauco-Puccinellietalia maritimae) 

N/A 

Complex H1130 Estuaries Atlantic salt meadows (Glauco-

Puccinellietalia maritimae) 

Subtidal mud 

Intertidal seagrass beds 

Intertidal mixed sediments 

Intertidal sand and muddy sand 

Subtidal sand 

Subtidal seagrass beds 

Intertidal mud 

Intertidal rock 

Subtidal coarse sediment 

Subtidal mixed sediments 

Intertidal coarse sediment 
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SAC feature 

type 

Features Sub-features 

Habitat H1420 Mediterranean and thermo-

Atlantic halophilous scrubs 

(Sarcocornetea fruticosi) 

N/A 

Habitat H1140 Mudflats and sandflats not 

covered by seawater at low tide 

Intertidal mud 

Intertidal seagrass beds 

Intertidal coarse sediment 

Intertidal sand and muddy sand 

Intertidal mixed sediments 

Habitat H1110 Sandbanks which are 

slightly covered by sea water all the 

time 

Subtidal seagrass beds 

Subtidal mud 

Subtidal mixed sediments 

Subtidal coarse sediment 

Subtidal sand 

Habitat H1310 Salicornia and other 

annuals colonising mud and sand 

N/A 

Habitat H1320 Spartina swards (Spartinion 

maritimae) 

N/A 

1.2 Existing data 

1.2.1 Sublittoral sediments 

Comparisons will be made between the 2023 data and data gathered in 2012 and 2017 

(Figure 2). These data were collected by the Environment Agency (EA), in collaboration 

with NE, using EA Water Environment Regulations (WER) compliant Day Grab sampling 

techniques (Environment Agency, 2012). In 2012, a total of 45 stations were surveyed. 69 

samples were collected for infauna, 45 samples were collected for PSA analysis, and 12 

samples were collected for sediment chemistry analysis. In 2017, a total of 54 stations 

were surveyed. 53 samples were collected for infauna and PSA analyses and 1 sample 
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was only viable for PSA analysis. In addition, 9 samples were collected for sediment 

chemistry analysis. 

 

Figure 2. Two maps showing the distribution of grab samples during the 2012 (left 

map) and 2017 (right map) Essex Estuaries SAC grab surveys, overlaid on the Essex 

Estuaries SAC boundary layer (© Natural England 2025). Basemap contains OS data 

© Crown copyright and database rights 2025. OS AC0000851168.  

1.3 Aims and objectives 

1.3.1 High level conservation objectives 

High-level site-specific conservation objectives serve as benchmarks against which to 

monitor and assess the efficacy of management measures in maintaining a designated 

feature in, or restoring it to, ‘favourable’ conservation status. 

As detailed on the NE Designated Sites View website (Natural England, 2023) the 

conservation objectives for the site, subject to natural change are: 
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1. The integrity of the site is maintained or restored as appropriate. 

2. The site contributes to achieving the Favourable Conservation Status of its 

qualifying features. 

1.3.2 Definition of favourable condition 

Favourable conservation status, with respect to a habitat feature, means that, subject to 

natural change: 

• Its extent and distribution are stable or increasing; 

• Its structures and functions, including its quality, and the composition of its 

characteristic biological communities, are such as to ensure that it remains in a 

condition which is healthy and not deteriorating; and 

• Its natural supporting processes are unimpeded. 

The extent of a habitat feature refers to the total area in the site occupied by the qualifying 

feature and must also include consideration of its distribution. A reduction in feature extent 

has the potential to alter the physical and biological functioning of habitats (Elliott et al., 

1998). The distribution of a habitat feature influences the component communities present 

and represents the structure and function of the habitat (JNCC, 2022). 

Structure encompasses the physical components of a habitat type, the key and influential 

species present, and incorporates topography, habitat composition, and distribution. 

Physical structure can have a significant influence on the hydrodynamic regime operating 

at varying spatial scales in the marine environment, as well as influencing the presence 

and distribution of associated biological communities. The function of habitat features 

includes processes such as elemental cycling, benthic-pelagic coupling, habitat 

modification, primary and secondary production, and recruitment dynamics. Habitat 

features rely on a range of supporting processes (e.g., hydrodynamic regime, water 

quality) which act to support their functioning as well as their resilience (e.g., the ability to 

recover following impact). 

1.3.3 Report aims and objectives 

The primary aim of this report is to describe the attributes of the selected designated 

features (Table 1) within Essex Estuaries SAC. This information will contribute to the future 

assessment and monitoring of feature condition. 

The broad objectives of this monitoring report are provided below: 

1. Identify and map subtidal communities and habitats, using benthic grab 

methodologies, and compare, where possible, to previous habitat maps to highlight 

any significant changes. 

2. Identify benthic contamination and PSA data and compare, where possible, to 

previous survey data. 
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3. Identify and record the abundance and location of Non-Native Species wherever 

encountered during the survey. 

4. Derive, where possible, any changes in condition of the subtidal sedimentary 

habitats and the communities they support, to form part of an ongoing time-series of 

data. 

To achieve these objectives and inform the assessment of feature condition, several 

reporting sub-objectives will be addressed. These sub-objectives will provide evidence for 

Feature Attributes and supporting processes as defined in the Supplementary Advice on 

Conservation Objectives (SACOs) developed by NE for Essex Estuaries SAC (Natural 

England, 2023). The specific attributes that have been surveyed and described in this 

report are listed in Table 2. Additional attributes, largely pertaining to the physical and 

physico-chemical properties of the site, were beyond the scope of this monitoring work. 

Additional information on these attributes is available in the SACO. 

Table 2. Attributes monitored as part of the 2023 Essex Estuaries SAC benthic grab 

survey. 

Feature/sub feature Attribute Current target 

Subtidal coarse sediment 

Subtidal mixed sediment 

Subtidal mud 

Subtidal sand 

Distribution: presence and 

spatial distribution of 

biological communities 

Maintain the presence and 

spatial distribution of all 

subtidal sediment 

communities. 

Subtidal coarse sediment 

Subtidal mixed sediment 

Subtidal mud 

Subtidal sand 

Extent and distribution Maintain the total extent 

and spatial distribution of all 

subtidal sediments. 

Subtidal coarse sediment 

Subtidal mixed sediment 

Subtidal mud 

Subtidal sand 

Structure and function: 

presence and abundance of 

key structural and influential 

species 

[Maintain OR Recover OR 

Restore] the abundance of 

listed species, to enable 

each of them to be a viable 

component of the habitat. 

Subtidal coarse sediment; 

Subtidal mixed sediment; 

Subtidal mud; 

Subtidal sand 

Structure: species 

composition of component 

communities 

Maintain the species 

composition of component 

communities. 
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Feature/sub feature Attribute Current target 

Subtidal coarse sediment; 

Subtidal mixed sediment; 

Subtidal mud; 

Subtidal sand 

Structure: non-native 

species and pathogens 

(habitat) 

Reduce the introduction 

and spread of non-native 

species and pathogens, and 

their impacts. 

Subtidal coarse sediment; 

Subtidal mixed sediment; 

Subtidal mud; 

Subtidal sand 

Structure: sediment 

composition and distribution 

Maintain the distribution of 

sediment composition types 

across the feature. 

Subtidal coarse sediment; 

Subtidal mixed sediment; 

Subtidal mud; 

Subtidal sand 

Supporting processes: 

sediment contaminants 

Reduce surface sediment 

contaminant levels to 

concentrations where they 

are not adversely impacting 

the infauna of the feature. 

2. Methods 

2.1 Survey design 

Sixty-three grab stations were selected, with triplicate grabs at 13 of those stations, giving 

a total of 89 possible samples (Figure 3). All sample stations were selected to match those 

previously sampled successfully (+/- 10 m accuracy), in 2012 and/or 2017. Sampling was 

carried out using a standard 0.1 m2 Day Grab and in accordance with the relevant 

guidelines (ISO, 2014 & CSEMP, 2012). All samples were analysed for biomass (of each 

major taxonomic group), macrofauna and particle size [analysis] (PSA) in accordance with 

NMBAQCS protocols (NMBAQCS, 2010 & NMBAQCS, 2016). Nine stations were selected 

for sediment chemistry analysis.  
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Figure 3. Map showing the location of planned grab stations for the 2023 Essex 

Estuaries SAC survey, overlaid on the SAC boundary (© Natural England 2025) and 

WER waterbody boundary layers (© Environment Agency 2025). Basemap contains 

OS data © Crown copyright and database rights 2025. OS AC0000851168.  
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2.2 Data acquisition and processing 

All surveying was conducted by EA Survey Officers, on board the Coastal Survey Vessel 

(CSV), Thames Guardian. 

A Day Grab survey of Essex Estuaries SAC was conducted over 5 days between 4th and 

8th June 2023, and 3 days between 11th and 13th July 2023. Surveying was carried out 

using EA WER compliant Day Grab methodology (Environment Agency, 2012).  

Samples for both biota and PSA were collected at 62 of the planned stations, of which 

triplicate samples for biota were collected at 13 stations. One station, ESX23H, yielded 

only empty grabs. 

A summary of the samples collected are shown in Table 3 and the locations of surveyed 

stations are detailed in Figure 4. 

Table 3. Summary of samples collected during the 2023 Essex Estuaries SAC 

survey. 

Equipment Data type No. of stations No. of samples 

Day grab Biota 62 88 

Day grab PSA 62 57* 

Day grab Sediment Chemistry 9 4** 

* Due to the unforeseen closure of the EA’s laboratory in 2023, 5 samples that were 

collected for PSA were unable to be analysed. 

**Due to the unforeseen closure of the EA’s laboratory in 2023, only 4 of the samples 

collected for sediment chemistry were able to be analysed.  
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Figure 4. Maps showing the location of day grab stations surveyed during the 2023 

Essex Estuaries SAC survey, overlaid on the SAC boundary layer (© Natural 

England 2025). The top left map shows stations for biota, the bottom left map shows 

stations for PSA, and the bottom right map shows stations for sediment chemistry. 

Basemap contains OS data © Crown copyright and database rights 2025. OS 

AC0000851168.  
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2.3 Data preparation and analysis 

2.3.1 Data preparation 

Sediment particle size 

All PSA samples were analysed by the National Laboratory Service (NLS) using an in-

house methodology adhering to the NMBAQC’s best practice guidance (Mason, 2011). 

Sediment particle size distribution data (0.5 phi (ϕ) classes) were grouped into the 

percentage contribution of gravel, sand and mud derived from the classification proposed 

by Folk (1954). In addition, each sample was assigned to one of four sediment broad scale 

habitats (BSHs) using a modified version of the classification model produced during the 

MESH project (Long, 2006). Sediment data were visualised using ternary plots generated 

using the R package ‘Ternary’ (Smith, 2017). 

Sediment Chemistry 

Samples were analysed after being homogenised, jaw crushed and sieved to < 63μm 

(NLS, 2016). Sediment dry weight contaminant concentrations were normalised to 5 % 

aluminium (for heavy metals) and 2.5 % total organic carbon content (for organics) to take 

account of the variation between sediment types (OSPAR Commission, 2008; OSPAR 

Commission 2014) for comparison.  

Heavy metals, Polycyclic-Aromatic Hydrocarbons (PAHs), and Polychlorinated Biphenyls 

(PCBs) results were compared against OSPAR sediment contaminant assessment criteria 

(OSPAR, 2025). The Background Assessment Concentrations (BAC) defines background 

or ‘pristine’ contaminant thresholds, and Environmental Assessment Criteria/Effects 

Range Low (EAC/ERL) define concentrations above which may chronically impact marine 

fauna. 

Benthic data 

Prior to analysis, taxonomic data were checked against information in the World Register 

of Marine Species (WoRMS, 2024) to ensure that taxonomic nomenclature was up to date 

and that there were no taxon synonyms in the data, which might artificially inflate apparent 

taxon abundances. 

Prior to statistical analyses of assemblages within the Essex Estuaries SAC, truncation 

and preparation of the data was undertaken. Methods for truncation are provided in 

Appendix 2. Data truncation is necessary to minimise the inconsistencies in the resolution 

of laboratory analyses and serves to standardise the data. This increases the confidence 

we have in our interpretation of the data. 
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2.3.2 Statistical analyses 

Infaunal assemblages 

To assess changes in infaunal assemblages over time, univariate and multivariate 

approaches to data analysis were taken. As was done in the previous report (Miller, Pryor 

& Lord, 2019), infaunal data were divided by WER water body and broadscale habitat prior 

to analysis. Analyses were conducted on these subsets of data. This is because there is 

the potential for geographic differences in infaunal assemblages to confound any temporal 

trends in the data (Figure 5). However, only infaunal data for A5.3 Subtidal mud and A5.4 

Subtidal mixed sediment BSHs were split in this way. Two other BSHs were identified in 

the analysis data. Only a single sampling station was assigned to A5.1 Subtidal coarse 

sediment. Seven sampling stations were assigned to A5.2 Subtidal sand. However, all but 

one sampling station was located in the Essex water body in 2023, with a single station in 

the Blackwater Outer water body from 2017. As such, the A5.2 from different water bodies 

data were analysed together. 

 

Figure 5. Non-metric multidimensional scaling plot of invertebrate assemblages 

across 3 surveys (2012, 2017, and 2023) within four broadscale habitats and within 

four water bodies. This shows that investigation of changes over time could 

potentially be confounded by inherent differences in assemblages between water 

bodies. (© Natural England 2025). 
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Univariate analyses 

The taxon richness (S) values recorded within each BSH were compared between years 

using negative binomial generalised linear mixed effects models (GLMMs) using the 

glmer.nb function in the R package lme4 (Bates et al., 2015; R Core Team, 2024). A 

negative binomial distribution was selected to account for the overdispersion inherent in 

ecological count data (i.e., where variance exceeds the mean). The negative binomial 

distribution accommodates this extra variability and provides more reliable model 

estimates. Within these models, year was treated as a fixed term, with water body treated 

as a random term. Inclusion of random effects further allows for non-independence of 

observations within water bodies to be accounted for, ensuring that observed temporal 

patterns are not confounded by site level variability. 

Logged total faunal abundance values (N) were compared between years using the lmer 

function in lme4. Again, the water body was modelled as a random effect to account for 

differences between water bodies. P values were estimated by Satterthwaite’s method in 

the R package lmerTest (Kuznetsova, 2017). 

Multivariate analyses 

Prior to analysis, ‘presence only’ data were converted to abundances equal to 1 and the 

data were divided by BSH to be analysed separately. Assemblages in each BSH were 

compared between years using multivariate generalised linear models. These were 

conducted using the manyglm function in the mvabund package (Wang et al., 2022) for R. 

Multivariate taxon abundance data were modelled as a function of survey year. Given the 

prevalence of zero values, counts were modelled using the negative binomial distribution.  

Where a significant relationship was recorded (α = 0.05), separate univariate tests were 

run on individual taxa. To determine which taxa were driving statistically significant 

differences in assemblages between years, the anova.manyglm() function within 

the mvabund package was used. Here, the P values for individual taxa are adjusted for 

multiple comparisons using a step-down resampling procedure. This approach provides a 

similar function to the similarity percentages (SIMPER) method (Clarke, 1993) but allows 

for the variance of each species to be independent and removes the influence that 

particularly abundant and variable taxa can have on the analysis outputs (Warton et al., 

2012). For the identification of which taxa were driving differences between years, a α of 

0.10 was adopted. As we are inferring change from typically noisy observational data, it 

was considered that raising the α would reduce the risk of missing a potential effect and 

this is likely to be more problematic than a false positive being identified. 

2.4 Non-Native Species 

The taxa recorded in the grab data were cross-referenced against lists of non-indigenous 

species selected for the assessment of Good Environmental Status in GB waters under 

MSFD Descriptor 2, Ecological Status assessment for WER Water Bodies (coastal and 

estuarine) and identified as significant by the GB Non-Native Species Secretariat 
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(Appendix 1). Taxa were also cross-referenced with species listed in the JNCC ‘Non-native 

marine species in British waters: a review and directory’ report by Eno et al., (1997). These 

taxa are listed in Appendix 1.  

3. Results 

3.1 Sublittoral sediments 

3.1.1 Particle Size Analysis (PSA) 

The Essex Estuaries SAC survey identified four sediment BSHs from the 57 samples 

analysed in 2023 (Table 4 and Figure 6). The depths recorded across the survey ranged 

from 1.19 m to 25.22 m (mean ± SD = 7.71 ± 5.43 m). 

Table 4. Number of grab samples assigned to broadscale habitats (BSHs) for the 

2023 Essex Estuaries SAC survey. (© Natural England 2025). 

Broadscale Habitat Number of grabs Percent of grabs (%) 

A5.1 – Subtidal coarse sediment 1 1.75 

A5.2 – Subtidal sand 4 7.02 

A5.3 – Subtidal mud 29 50.88 

A5.4 – Subtidal mixed sediments 23 40.35 

The most commonly recorded BSH in 2023 was A5.3 Subtidal mud, which was assigned 

to 50.88% of the samples analysed. The second most recorded BSH was A5.4 Subtidal 

mixed sediments, which was assigned to 40.35% of samples analysed. Both BSHs were 

widespread throughout the SAC (Figure 5). Subtidal mud was recorded in depths ranging 

from 1.19 m to 18.19 m (mean ± SD = 6.61 ± 4.23 m) and was mostly assigned to the Folk 

description sandy mud (19 samples). Subtidal mixed sediments were recorded in depths 

ranging from 1.75 m to 25.22 m (mean ± SD = 8.16 ± 6.26 m) and were mostly assigned to 

the Folk description gravelly mud (13 samples) (Table 5). 

Only 4 (7.02%) of the samples analysed were assigned to the BSH A5.2 Subtidal sand. 

This BSH was recorded to the south of Buxey Sand, in Whitaker Channel, and adjacent 

Foulness sands and Maplin Sands (Figure 5). Subtidal sand was recorded in depths 

ranging from 4.97 m to 19.25 m (mean ± SD = 10.59 ± 6.18 m) and consisted of the Folk 

descriptions sand, muddy sand, and slightly gravelly sand (Table 5). 

The BSH A5.1 Subtidal coarse sediment accounted for only 1 sample, which was recorded 

at a depth of 18.09 m. This BSH was recorded adjacent to Maplin Sands. 
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Table 5. Mean ± standard deviation depth and % substratum type for the four 

sediment BSHs assigned to grab samples during the 2023 Essex Estuaries SAC 

monitoring survey. (© Natural England 2025). 

Physical 

characteristic 

A5.1 Subtidal 

coarse sediment 

(n = 1) 

A5.2 Subtidal 

sand (n = 4) 

A5.3 Subtidal 

mud (n = 29) 

A5.4 Subtidal 

mixed sediments 

(n = 23) 

Depth (m) 18.09 10.59 ± 6.18 6.61 ± 4.23 8.16 ± 6.26 

Silt/clay % 1.51 8.21 ± 7.1 60.9 ± 17.27 46 ± 21.29 

Sand % 71.92 91.24 ± 6.64 38.66 ± 17.52 32.66 ± 18.41 

Gravel % 27.26 0.84 ± 1.2 0.53 ± 0.89 21.52 ± 17.86 

 

Figure 6. Three maps showing the distribution of day grab stations and the BSHs 

assigned to each station during the Essex Estuaries SAC surveys conducted in 

2012 (top left), 2017 (top right), and 2023 (bottom left) (© Natural England 2025). 

Basemap contains OS data © Crown copyright and database rights 2025. OS 

AC0000851168.  



 

Page 32 of 100 Essex Estuaries SAC Condition Monitoring Report 2023, NECR769 

3.1.2 Sediment chemistry analysis 

Four samples from the 2023 Essex Estuaries SAC survey were analysed for sediment 

chemistry. Of those samples, 2 could be matched and compared with historic sediment 

chemistry sample locations from 2012. No samples that were analysed from the 2023 

survey could be matched with the locations of sediment chemistry samples analysed for 

the 2017 survey. The distribution of sediment chemistry samples taken in each year can 

be seen in Figure 7. 

 

Figure 7. Three maps showing the distribution of day grab stations where sediment 

chemistry samples were taken during the Essex Estuaries SAC surveys conducted 

in 2012 (bottom left), 2017 (top right), and 2023 (top left) (© Natural England 2025). 

WER waterbody boundary layers subject to Environment Agency copyright and 

database rights (© Environment Agency 2025). Basemap contains OS data © Crown 

copyright and database rights 2025. OS AC0000851168. 

The results from the 2023 sediment chemistry analysis are shown in Table 6 below. 

Where matching historic samples were available, they have been included next to the 

corresponding 2023 result and highlighted grey.  
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Table 6. Sediment chemistry results, including Heavy metal, organotin (HF Digest: Dry Weight (mg per kg)) and poly-aromatic 

hydrocarbon (μg per kg surface sediment: Dry Weight), from the 2023 Essex Estuaries SAC survey. For OSPAR thresholds -  

Blue and *: Below BAC threshold, considered at background levels, Below MRV: Equivalent to blue, below minimum recordable 

value of the machine, Green and ~: Above BAC but below EAC/ERL threshold - elevated levels in marine environment, Red and 

#: Above EAC/ERL threshold - at level considered harmful to some marine fauna, Purple and ^: Above BAC threshold but no 

thresholds set for EAC or ERL. Black text indicates no OSPAR threshold. (© Natural England 2025). 

Analyte 

2023 

ESX23V 

2012 

ESX NE 36 

2023 

ESX23L 

2023 

ESX23M 

2012 

ESX NE 2 

2023 

COL23C 

2,2,4,4,5,5-Hexabromodiphenyl ether 

[ug/kg] 

0.02 <0.1 0.02 0.02 <0.1 0.03 

2,2,4,4,5,6-Hexabromodiphenyl ether 

[ug/kg] 

0.03 <0.1 0.02 0.03 <0.1 0.028 

2,2,4,4,5-Pentabromodiphenyl ether [ug/kg] 0.067 <0.1 0.05 0.11 0.208 0.12 

2,2,4,4,6-Pentabromodiphenyl ether [ug/kg] 0.02 <0.1 0.02 0.02 0.105 0.032 

2,2,4,4-Tetrabromodiphenyl ether [ug/kg] 0.1 <0.1 0.07 0.12 0.201 0.13 

2,4,4-TriBromoDiphenylEther [ug/kg] 0.02 <0.1 0.02 0.02 <0.1 0.02 

Aluminium: HF Digest [mg/kg] 56000 46400 37000 64000 62100 69000 

Anthracene [ug/kg] 8.8~ 22.5~ 17~ 11~ 38~ 23~ 
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Analyte 

2023 

ESX23V 

2012 

ESX NE 36 

2023 

ESX23L 

2023 

ESX23M 

2012 

ESX NE 2 

2023 

COL23C 

Arsenic [mg/kg] 19 8* 11.9* 12* 19* 17.2* 18* 

Benzo(a)Anthracene [ug/kg] 34~ 35.2~ 57~ 38~ 190~ 100~ 

Benzo(a)Pyrene [ug/kg] 36~ 37.3~ 52~ 42~ 225~ 140~ 

Benzo(g,h,i)Perylene [ug/kg] 43* 30.4* 40* 53* 222^ 150^ 

Cadmium [mg/kg] 0.08 * 0.082* 0.099* 0.094* 0.19* 0.19* 

Carbon, Organic [%] 1.1 n/a 0.17 1.1 n/a 2 

Chromium [mg/kg] 82# 87.3# 80* 86# 114# 90# 

Chrysene + Triphenylene [ug/kg] 43~ 42.8~ 60~ 48~ 214~ 110~ 

Copper [mg/kg] 18* 25.1* 11* 21* 50.8# 32~ 

Dry Solids at 30 C [%] 39 64.1 78 43 39.8 37 

Fluoranthene [ug/kg] 66~ 44.7~ 120~ 79~ 363~ 240~ 

Hexachlorobenzene [ug/kg] 0.1* <1^ 0.1* 0.2^ <1^ 0.1* 
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Analyte 

2023 

ESX23V 

2012 

ESX NE 36 

2023 

ESX23L 

2023 

ESX23M 

2012 

ESX NE 2 

2023 

COL23C 

Hexachlorobutadiene [ug/kg] 0.1 <1 0.1 0.2 <1 0.1 

Indeno(1,2,3-cd)pyrene [ug/kg] 39* 24.9* 38* 47^ 193^ 150^ 

Iron [mg/kg] 32000 27500 22000 36000 43000 40000 

Lead [mg/kg] 26* 26.3* 19* 29* 50.5# 41~ 

Lithium [mg/kg] 49 35.4 30 57 63.2 71 

Manganese [mg/kg] 420 405 340 380 492 380 

Mercury [mg/kg] 0.064* 0.051* 0.04* 0.078~ 0.132~ 0.14~ 

Naphthalene [ug/kg] 35~ 31.9~ 14~ 42~ 99.8~ 51~ 

Nickel [mg/kg] 27* 34.9* 17* 32* 53.9^ 37^ 

Nitrogen [mg/kg] 1700 n/a 950 1700 n/a 2500 

PCB - 028 [ug/kg] 0.1* <0.1* 0.1* 0.1* <0.4~ 0.21* 

PCB - 052 [ug/kg] 0.1* <0.1* 0.1* 0.1* <0.2~ 0.15~ 
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Analyte 

2023 

ESX23V 

2012 

ESX NE 36 

2023 

ESX23L 

2023 

ESX23M 

2012 

ESX NE 2 

2023 

COL23C 

PCB - 101 [ug/kg] 0.1* <0.1* 0.1* 0.11* 0.4~ 0.29~ 

PCB - 118 [ug/kg] 0.1* <0.1* 0.1* 0.1* <0.2~ 0.32~ 

PCB - 138 [ug/kg] 0.1* <0.1* 0.1* 0.12* <0.2~ 0.1* 

PCB - 153 [ug/kg] 0.11* <0.1* 0.1* 0.14* 0.36~ 0.4~ 

PCB - 180 [ug/kg] 0.1* <0.1* 0.1* 0.1* <0.1* 0.19~ 

Phenanthrene [ug/kg] 58~ 37.8~ 81~ 66~ 190~ 120~ 

Pyrene [ug/kg] 53~ 48.3~ 97~ 62~ 344~ 210~ 

Tributyl Tin [ug/kg] 1.3 <3 1 1.1 <5 4.1 

Zinc [mg/kg] 72* 76.5* 47* 83* 157# 130~ 
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3.2 Infaunal communities 

In total, 405 taxa were identified from the samples collected in 2023. However, no native 

oysters (Ostrea edulis) were found. Species richness ranged from 7 to 95 taxa per grab. 

Mean species richness was highest in A5.4 Subtidal mixed sediments and lowest in A5.2 

Subtidal sand (Table 7). This aligns with the mean species richness values for BSHs 

recorded in the 2017 survey. 

Table 7. Number of infaunal samples analysed for each sediment BSH during the 

2017 and 2023 Essex Estuaries SAC surveys, along with mean ± standard error 

values for taxa richness and abundance. (© Natural England 2025).  

BSH Year Number of 

samples 

Taxa richness Abundance 

A5.1 Subtidal 

coarse 

sediment 

2017 0 - - 

2023 1 23 75 

A5.2 Subtidal 

sand 

2017 10 13.10 ± 1.62 68.9 ± 16.9 

2023 6 17.5 ± 0.92 444.33 ± 176.35 

A5.3 Subtidal 

mud 

2017 18 23.06 ± 2.53 238.3 ± 45.4 

2023 45 31.51 ± 3.09 479.42 ± 77.73 

A5.4 Subtidal 

mixed 

sediments 

2017 25 49.08 ± 3.23 677.2 ± 80.6 

2023 36 62.31 ± 4.64 1440.22 ± 295.59 

To aid further interpretation of results, the SAC was split into five geographic areas for 

statistical analysis: Colne Estuary, Blackwater Estuary, Outer Blackwater, Crouch Estuary 

and Essex Coastal. Data were compared between 2017 and 2023 in all areas except for 

the Colne Estuary. The Colne Estuary was not surveyed in 2017, so data from 2023 were 

compared with data collected in 2012 for this area. Mean species richness was highest in 

the Blackwater and Crouch estuaries (61 ± 8.05 and 57.94 ± 6.47). The Colne estuary has 

the lowest mean species richness at 24.55 ± 2.49. 

3.2.1 A5.1 Subtidal coarse sediment 

Only 1 sample was assigned to the BSH A5.1 Subtidal coarse sediment in 2023. A total of 

23 unique taxa were recorded in this sample. This BSH was not recorded in the 2017 



 

Page 38 of 100 Essex Estuaries SAC Condition Monitoring Report 2023, NECR769 

infaunal survey. As such, no univariate or multivariate statistical comparisons of 

assemblages within this BSH between the 2017 and 2023 could be conducted. 

3.2.2 A5.2 Subtidal sand 

A total of 111 unique taxa were recorded in the A5.2 BSH across the two survey years. 88 

taxa were recorded in 2017, and 57 taxa were recorded in 2023. Controlling for water 

body, taxon richness did not show a statistically clear difference between survey years. 

However, total faunal abundance did show a statistically clear difference, with total 

abundances typically higher in 2023. 

Table 8. Negative binomial generalised linear mixed model summary of taxon 

richness over time in A5.2. Estimates are on the log scale, with 2023 as the 

reference (intercept). Year coefficients indicate the direction and magnitude of 

change in richness relative to 2023. Standard errors and z values describe the 

uncertainty and strength of these estimates, and P values indicate statistical 

significance. The intercept row is included for model completeness but has no 

explicit ecological interpretation (© Natural England 2025). 

Model term Estimate Standard Error z value P value 

Intercept (2023) 2.918 0.108 26.94 <.001 

2017 0.122 0.135 0.905 0.365 

Table 9. Linear mixed effects model summary of log faunal abundances over time in 

A5.2. Estimates are on the log scale, with 2023 as the reference (intercept). Year 

coefficients indicate the direction and magnitude of change in richness relative to 

2023. Standard errors and t values describe the uncertainty and strength of these 

estimates, and P values indicate statistical significance. The intercept row is 

included for model completeness but has no explicit ecological interpretation  

(© Natural England 2025). 

 Estimate Standard Error t value P value 

Intercept (2023) 5.492 0.363 15.14 <.001 

2017 -1.091 0.459 -2.38 0.032 

Significant differences in assemblage structures were apparent between survey years 

(Wald = 7.79, P = 0.005). 



 

Page 39 of 100 Essex Estuaries SAC Condition Monitoring Report 2023, NECR769 

 

Figure 8. Multidimensional scaling of benthic infauna data gathered from subtidal 

sand in 2017 and 2023. Different years are indicated by different coloured station 

label, which represent locations of individual samples in the ordination space. 

Based on Bray Curtis similarities of log(n+1) transformed abundances. (© Natural 

England 2025). 

Examination of the taxa driving the significant differences between years showed that this 

difference was driven by 1 taxon: Pseudocuma (Pseudocoma) longicorne. This species 

was more abundant in 2023 than in 2017 (Figure 9). 
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Figure 9. Relative abundances of taxa recorded in subtidal sand in 2017 and 2023 

during benthic surveys. Displayed taxa are the taxa which showed significantly 

clear differences in abundances between years. Taxon abundances across all years 

are presented in each facet, with abundances for a given year displayed by larger, 

coloured icons. (© Natural England 2025). 

3.2.3 A5.3 Subtidal mud 

A total of 350 unique taxa were recorded in the A5.3 BSH across the three survey years. 

70 taxa were recorded in the Colne in 2012, 182 taxa were recorded in 2017, and 276 taxa 

were recorded in 2023. There was insufficient evidence to identify a clear statistical 

difference in taxon richness values or log total faunal abundances between years. 

Table 10. Negative binomial generalised linear mixed model summary of taxon 

richness over time in A5.3. 2023 data are modelled as the reference (Intercept) term. 

(© Natural England 2025).  

Estimate Standard 

Error 

z value P value 

(Intercept 2023) 3.384 0.150 22.52 <.001 

year2012 -0.400 0.216 -1.85 .064 

year2017 -0.164 0.150 -1.09 .274 
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Table 11. Linear mixed effects model summary of log faunal abundances over time 

in A5.3. 2023 data are modelled as the reference (Intercept) term. (© Natural England 

2025).  

Estimate Standard 

Error 

t value P value 

(Intercept 2023) 5.378 0.353 15.24 <.001 

year2012 0.578 0.526 1.10 .276 

year2017 -0.313 0.366 -0.86 .395 

Individual multivariate data analyses within the A5.3 BSH were conducted for each water 

body to compare assemblages between years. Data from the Blackwater water body were 

excluded from the statistical comparison as only a single sample was assigned to this BSH 

in the 2017 data. Clear statistical differences in assemblages were apparent in the four 

remaining water bodies. 
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Table 12. Summary of multivariate generalised linear models of invertebrate 

assemblage data between years in the A5.3 BSH. Models were fitted using a 

negative binomial error structure to account for overdispersion typical in ecological 

count data. Wald statistics and P values represent tests of differences in overall 

assemblage composition, with 2023 as the reference (intercept). Significant year 

effects indicate that assemblage composition in that year differs from 2023. 

Intercept rows are included for model completeness but have no ecological 

interpretation (© Natural England 2025). 

Water body Term Wald statistic P value 

Blackwater Outer Intercept (2023) 8.800 .021 

Blackwater Outer 2017 8.801 .021 

Colne Intercept (2023) 11.69 .002 

Colne 2012 11.68 .002 

Crouch Intercept (2023) 9.203 .047 

Crouch 2017 9.207 .047 

Essex Intercept (2023) 10.52 .003 

Essex 2017 10.51 .003 

The taxa driving these differences are shown in the figures below. 

Blackwater Outer 

Although there was evidence of a clear statistical effect of survey year on assemblage 

structure in Blackwater Outer, there was insufficient evidence to conclude a clear 

statistical difference in abundances of any individual taxon between 2017 and 2023. 
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Figure 10. Multidimensional scaling of benthic infauna data gathered from 

Blackwater Outer subtidal mud in 2017 and 2023. Different years are indicated by 

different coloured station label, which represent locations of individual samples in 

the ordination space. Based on Bray Curtis similarities of log(n+1) transformed 

abundances. (© Natural England 2025). 
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Colne 

Six taxa were responsible for the observed difference between 2012 and 2023 (Figure 12). 

 

Figure 11. Multidimensional scaling of benthic infauna data gathered from Colne 

subtidal mud in 2012 and 2023. Different years are indicated by different coloured 

station label, which represent locations of individual samples in the ordination 

space. Based on Bray Curtis similarities of log(n+1) transformed abundances. 

(© Natural England 2025). 
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Figure 12. Relative abundances of taxa recorded in the Colne subtidal mud in 2012 

and 2023 during benthic surveys. Displayed taxa are the taxa which showed 

significantly clear differences in abundances between years. Taxon abundances 

across all years are presented in each facet, with abundances for a given year 

displayed by larger, coloured icons. (© Natural England 2025). 
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Crouch 

As with the Blackwater Outer, there was insufficient evidence to conclude a clear statistical 

difference in the abundances of any taxon in the Crouch between 2017 and 2023, despite 

there being evidence of a clear statistical effect of survey year on assemblage structure. 

 

Figure 13. Multidimensional scaling of benthic infauna data gathered from Crouch 

subtidal mud in 2017 and 2023. Different years are indicated by different coloured 

station label, which represent locations of individual samples in the ordination 

space. Based on Bray Curtis similarities of log(n+1) transformed abundances. 

(© Natural England 2025). 
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Essex 

Three taxa were responsible for the observed difference between 2017 and 2023 (Figure 

15). 

 

Figure 14. Multidimensional scaling of benthic infauna data gathered from Essex 

subtidal mud in 2017 and 2023. Different years are indicated by different coloured 

station label, which represent locations of individual samples in the ordination 

space. Based on Bray Curtis similarities of log(n+1) transformed abundances. 

(© Natural England 2025). 
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Figure 15. Relative abundances of taxa recorded in the Essex subtidal mud in 2017 

and 2023 during benthic surveys. Displayed taxa are the taxa which showed 

significantly clear differences in abundances between years. Taxon abundances 

across all years are presented in each facet, with abundances for a given year 

displayed by larger, coloured icons. (© Natural England 2025). 

3.2.4 A5.4 Subtidal mixed sediment 

A total of 438 unique taxa were recorded in the A5.4 BSH across the survey years. 21 taxa 

were recorded in the Colne in 2012, 305 taxa were recorded in 2017, and 336 taxa were 

recorded in 2023. Taxon richness values in 2023 were typically higher than those in 2012, 

but there was insufficient evidence of a statistically clear difference with the values from 

2017. There was insufficient evidence of differences in total faunal abundances between 

years. 

Table 13. Negative binomial generalised linear mixed model summary of taxon 

richness over time in A5.4. 2023 data are modelled as the reference (Intercept) term. 

(© Natural England 2025).  

Estimate Standard 

Error 

z value P value 

(Intercept 2023) 4.143 0.078 53.51 <.001 

year2012 -1.052 0.501 -2.10 .036 

year2017 -0.018 0.121 -0.15 .881 
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Table 14. Linear mixed effects model summary of log faunal abundances over time 

in A5.4. 2023 data are modelled as the reference (Intercept) term. (© Natural England 

2025).  

Estimate Standard 

Error 

z value P value 

(Intercept 2023) 6.613 0.197 33.642 <.001 

year2012 0.529 1.196 0.442 .660 

year2017 -0.008 0.307 -0.025 .980 

Significant differences in assemblages were apparent between survey years (Wald = 

31.9, P = 0). 

Individual multivariate data analyses within the A5.4 BSH were conducted for each water 

body to compare assemblages between years. Data from the Colne water body were 

excluded from the statistical comparison as only a single sample was assigned to this BSH 

in each of the 2012 and 2023 survey data. Clear statistical differences in assemblages 

were apparent in the four remaining water bodies between 2023 and 2017. 

Table 15. Summary of multivariate generalised linear models of invertebrate 

assemblage data between years in the A5.4 BSH. (© Natural England 2025). 

Water body Term Wald statistic P value 

Blackwater Intercept (2023) 15.98 .008 

Blackwater 2017 15.99 .008 

Blackwater Outer Intercept (2023) 15.28 .006 

Blackwater Outer 2017 15.27 .006 

Crouch Intercept (2023) 15.19 .010 
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Water body Term Wald statistic P value 

Crouch 2017 15.20 .009 

Essex Intercept (2023) 15.54 .007 

Essex 2017 15.54 .007 
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The taxa driving these differences are shown in the figures below. 

Blackwater 

Four taxa were responsible for the observed difference between 2017 and 2023 (Figure 

17). 

 

Figure 16. Multidimensional scaling of benthic infauna data gathered from 

Blackwater subtidal mixed sediments in 2017 and 2023. Different years are indicated 

by different coloured station label, which represent locations of individual samples 

in the ordination space. Based on Bray Curtis similarities of log(n+1) transformed 

abundances. (© Natural England 2025). 
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Figure 17. Relative abundances of taxa recorded in the Blackwater subtidal mixed 

sediments in 2017 and 2023 during benthic surveys. Displayed taxa are the taxa 

which showed significantly clear differences in abundances between years. Taxon 

abundances across all years are presented in each facet, with abundances for a 

given year displayed by larger, coloured icons. (© Natural England 2025). 
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Blackwater Outer 

Seven taxa were responsible for the observed difference between 2017 and 2023 (Figure 

19). 

 

Figure 18. Multidimensional scaling of benthic infauna data gathered from 

Blackwater Outer subtidal mixed sediments in 2017 and 2023. Different years are 

indicated by different coloured station label, which represent locations of individual 

samples in the ordination space. Based on Bray Curtis similarities of log(n+1) 

transformed abundances. (© Natural England 2025). 
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Figure 19. Relative abundances of taxa recorded in the Blackwater Outer subtidal 

mixed sediments in 2017 and 2023 during benthic surveys. Displayed taxa are the 

taxa which showed significantly clear differences in abundances between years. 

Taxon abundances across all years are presented in each facet, with abundances 

for a given year displayed by larger, coloured icons. (© Natural England 2025). 
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Crouch 

Four taxa were responsible for the observed difference between 2017 and 2023 (Figure 

21). 

 

Figure 20. Multidimensional scaling of benthic infauna data gathered from Crouch 

subtidal mixed sediments in 2017 and 2023. Different years are indicated by 

different coloured station label, which represent locations of individual samples in 

the ordination space. Based on Bray Curtis similarities of log(n+1) transformed 

abundances. (© Natural England 2025). 
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Figure 21. Relative abundances of taxa recorded in the Crouch subtidal mixed 

sediments in 2017 and 2023 during benthic surveys. Displayed taxa are the taxa 

which showed significantly clear differences in abundances between years. Taxon 

abundances across all years are presented in each facet, with abundances for a 

given year displayed by larger, coloured icons. (© Natural England 2025). 
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Essex 

Four taxa were responsible for the observed difference between 2017 and 2023 (Figure 

23). 

 

Figure 22. Multidimensional scaling of benthic infauna data gathered from Essex 

subtidal mixed sediments in 2017 and 2023. Different years are indicated by 

different coloured station label, which represent locations of individual samples in 

the ordination space. Based on Bray Curtis similarities of log(n+1) transformed 

abundances. (© Natural England 2025). 
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Figure 23. Relative abundances of taxa recorded in the Essex subtidal mixed 

sediments in 2017 and 2023 during benthic surveys. Displayed taxa are the taxa 

which showed significantly clear differences in abundances between years. Taxon 

abundances across all years are presented in each facet, with abundances for a 

given year displayed by larger, coloured icons. (© Natural England 2025). 

3.2.5 Biotopes 

All 88 samples were assigned to biotopes in the 2023 Essex Estuaries SAC survey (Table 

16 and Figure 24). Out of those samples, 74 were classified to Level 5 or above. Two 

biotopes dominated the samples, accounting for 63.64% of the samples between them. 

The most common biotope was SS.SSa.CMuSa.AalbNuc (Abra alba and Nucula nitidosa 

in circalittoral muddy sand or slightly mixed sediment), which was assigned to 31 samples. 

This biotope was found in all 5 areas of the SAC, although most commonly in the Essex 

(12 of 31 samples) and Outer Blackwater (13 of 19 samples) areas. 

The second most common biotope was CR.HCR.XFa.Mol (Molgula manhattensis with a 

hydroid and bryozoan turf on tide-swept moderately wave-exposed circalittoral rock), 

which was assigned to 25 samples. This biotope was found in all areas of the SAC except 

the Colne. In the Essex coastal area of the SAC, it was located close to the estuary 

mouths. Whilst this is a rock biotope the substratum can be heterogeneous (JNCC, 2025). 

Most of the samples assigned to this biotope were analysed as A5.4 Subtidal mixed 

sediments from particle size analysis (22 samples). 
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Table 16. Number of samples assigned to each biotope during the 2023 Essex Estuaries SAC survey. (BW = Blackwater, OBW = 

Outer Blackwater, CRO = Crouch, COL = Colne, ESX = Essex). (© Natural England 2025). 

EUNIS 

code 

Level JNCC biotope code JNCC biotope name BW OBW CRO COL ESX Total 

A4.138 5 CR.HCR.XFa.Mol 

Molgula manhattensis with a hydroid and 

bryozoan turf on tide-swept moderately wave-

exposed circalittoral rock 

5 5 8 n/a 7 25 

A4.23 4 CR.MCR.SfR Soft rock communities n/a n/a n/a n/a 1 1 

A2.7211 6 LS.LBR.LMus.Myt.Mx Mytilus edulis beds on littoral mixed substrata n/a n/a n/a n/a 1 1 

A2.311 5 LS.LMu.MEst.NhomMacStr 
Nephtys hombergii, Macoma balthica and 

Streblospio shrubsolii in littoral sandy mud 
1 n/a n/a 3 n/a 4 

A5.33 4 SS.SMu.ISaMu Infralittoral sandy mud 4 1 n/a 4 n/a 9 

A5.32 4 SS.SMu.SMuVS Sublittoral mud in variable salinity (estuaries) n/a n/a 1 n/a n/a 1 

A5.323 5 SS.SMu.SMuVS.NhomTubi 
Nephtys hombergii and Tubificoides spp. in 

variable salinity infralittoral soft mud 
n/a n/a 1 1 1 3 

A5.43 4 SS.SMx.Imx Infralittoral mixed sediment n/a n/a 2 n/a n/a 2 

A5.432 5 SS.SMx.IMx.SpavSpAn 
Sabella pavonina with sponges and 

anemones on infralittoral mixed sediment 
n/a n/a 2 n/a n/a 2 

A5.252 5 SS.SSa.CFiSa.ApriBatPo 
Abra prismatica, Bathyporeia elegans and 

polychaetes in circalittoral fine sand 
n/a n/a n/a n/a 8 8 

A5.26 4 SS.SSa.CMuSa Circalittoral muddy sand n/a n/a n/a n/a 1 1 

A5.261 5 SS.SSa.CMuSa.AalbNuc 
Abra alba and Nucula nitidosa in circalittoral 

muddy sand or slightly mixed sediment 
1 13 2 3 12 31 
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Figure 24. Map showing the distribution of day grab stations and the biotopes 

assigned to each station during the 2023 Essex Estuaries SAC survey (© Natural 

England 2025). Basemap contains OS data © Crown copyright and database rights 

2025. OS AC0000851168.  
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Table 17. Mean ± standard error values for taxa richness and abundance, mean IQI 

score and IQI status per biotope recorded during the 2023 Essex Estuaries SAC 

survey. (© Natural England 2025). 

Biotope Taxa 

richness 

Abundance IQI IQI 

Status 

CR.HCR.XFa.Mol 80.04 ± 2.27 2098 ± 368.2 0.74 Good 

CR.MCR.SfR 54 1329 0.56 Moderate 

LS.LBR.LMus.Myt.Mx 82 1116 0.70 Good 

LS.LMu.MEst.NhomMacStr 20.00 ± 2.48 458.25 ± 294.53 0.59 Moderate 

SS.SMu.ISaMu 38.89 ± 3.37 561.44 ± 131.85 0.75 Good 

SS.SMu.SMuVS 13 22 0.69 Good 

SS.SMu.SMuVS.NhomTubi 23.33 ± 6.17 126 ± 47.5 0.58 Moderate 

SS.SMx.Imx 56 ± 3 696.50 ± 52.50 0.91 High 

SS.SMx.IMx.SpavSpAn 66.50 ± 2.5 1176.50 ± 1.50 0.79 High 

SS.SSa.CFiSa.ApriBatPo 15.88 ± 1.81 51.13 ± 12.28 0.65 Good 

SS.SSa.CMuSa 8 11 0.61 Moderate 

SS.SSa.CMuSa.AalbNuc 24.48 ± 2.52 316.65 ± 44.98 0.70 Good 

3.2.6 Infaunal Quality Index (IQI) 

IQI values were calculated using the Environment Agency IQI tool (Phillips et al, 2014). 

The IQI is used to assess the ecological status of macrobenthic infaunal samples. IQI 

values close to 1 indicate benthic invertebrate communities are close to their natural 

unimpacted state; those that are near to zero indicate a high level of pollution or 

disturbance. 

Overall, most of the samples were classified as “Good” (33 samples) or “High” (31 

samples). Twenty-four samples were classified as “Moderate”, and no samples were 

classified and “Poor” or “Bad” (Table 18). 
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Table 18. WER IQI Ecological statuses, their IQI value ranges and the number and 

percentage of samples that were classified as each status. (© Natural England 

2025). 

IQI Status IQI Range No. Samples % Samples 

Bad 0 - 0.24 0 0 

Poor 0.24 - 0.44 0 0 

Moderate 0.44 - 0.64 24 27.27 

Good 0.64 - 0.75 33 37.50 

High 0.75 - 1 31 35.23 

The Outer Blackwater had the highest IQI with a mean score of 0.73, whilst Essex had the 

lowest IQI with a mean score of 0.69. All waterbodies had mean scores that indicate a 

classification of “Good” (Table 19 and Figure 25). 

Table 19. Mean IQI values and corresponding ecological status of each waterbody 

assessed during the Essex Estuary SAC 2023 survey. (© Natural England 2025). 

Waterbody Mean IQI IQI Status 

Blackwater 0.72 Good 

Outer Blackwater 0.73 Good 

Colne 0.70 Good 

Crouch 0.71 Good 

Essex 0.69 Good 
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Figure 25. Map showing the ecological status of each sample taken during the 2023 

Essex Estuaries SAC survey (© Natural England 2025). Ecological status is 

classified based on IQI values. Basemap contains OS data © Crown copyright and 

database rights 2025. OS AC0000851168.  
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Only one sample was assigned to the BSH A5.1 Subtidal coarse sediment during the 2023 

survey and it was classified as “Moderate” with a mean IQI score of 0.63.  

The BSH A5.2 Subtidal sand was only found in samples from in the Essex waterbody. The 

A5.2 Subtidal sand samples were classified as “Good” ecological status with a mean IQI 

value of 0.66. However, this value is close to the Good/Moderate boundary of 0.64. Of 

these samples 2 were classified as “Moderate” ecological status and 4 as “Good” 

ecological status. IQI ranged from 0.63 in Whitaker Channel to 0.71 at the northernmost 

sampling point adjacent Maplin Sands. 

The BSH A5.3 Subtidal mud was found throughout the SAC and samples were classified 

as “Good” ecological status. The mean IQI value for A5.3 Subtidal mud was 0.71. There 

was high variability across samples, ranging from “Moderate” (IQI value = 0.44) in the 

Crouch Estuary to “High” (IQI value = 0.88) in the Outer Blackwater. 

The BSH A5.4 Subtidal mixed sediments was found throughout the SAC and was 

classified as “Good” ecological status. This BSH had the highest mean IQI value at 0.72. 

Although there was also high variability across samples. Ecological status ranged from 

“Moderate” (IQI value = 0.47) in the Crouch Estuary to “High” (IQI value = 0.95) in the 

Crouch Estuary. 

Table 20. Mean IQI values and corresponding ecological status of each BSH 

assessed during the Essex Estuaries SAC 2023 survey. (© Natural England 2025). 

BSH Mean IQI IQI Status 

A5.1 Subtidal coarse sediment 0.63 Moderate 

A5.2 Subtidal sand 0.66 Good 

A5.3 Subtidal mud 0.71 Good 

A5.4 Subtidal mixed sediments 0.72 Good 
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3.3 Non-Native Species 

Eleven non-native species were recorded during the 2023 survey across all waterbodies of 

the SAC (Table 21 and Figure 26). The highest numbers of non-native species were found 

in the Crouch Estuary (660 individuals), followed by the Blackwater Estuary (259 

individuals).  

Table 21. Number of non-native species recorded per waterbody during the 2023 

Essex Estuaries SAC survey. (BW = Blackwater, OBW = Outer Blackwater, CRO = 

Crouch, COL = Colne, ESX = Essex). (© Natural England 2025). 

Taxon BW COL CRO ESX OBW Total 

Ammothea hilgendorfi 0 2 22 8 29 61 

Austrominius modestus 0 0 2 3 0 5 

Crepidula fornicata 7 0 30 2 0 39 

Ensis leei 0 1 0 0 0 1 

Eusarsiella zostericola 243 47 228 13 90 621 

Grandidierella japonica 0 1 0 0 0 1 

Mercenaria mercenaria 0 0 1 0 0 1 

Monocorophium sextonae 0 0 0 0 2 2 

Paracaprella tenuis 0 0 261 0 0 261 

Ruditapes philippinarum 8 12 114 82 17 233 

Styela clava 1 0 2 0 0 3 

Total 259 63 660 108 138 1228 
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Figure 26. Two maps showing the total abundance of non-native species per grab 

taken from within the Essex Estuaries SAC in 2023 (left) and 2017 (right) (© Natural 

England 2025). Basemap contains OS data © Crown copyright and database rights 

2025. OS AC0000851168.  

The most abundant species was the ostracod Eusarsiella zostericola, with a total of 621 

individuals. This species was found in all 5 waterbodies of the SAC, but most abundantly 

in the Blackwater Estuary (243 individuals) and Crouch Estuary (228 individuals). The 

species was found in 49 out of 88 samples analysed.  

The second most abundant species was the caprellid amphipod, Paracaprella tenuis, with 

a total of 261 individuals. This species is not listed on the GB Non-Native Species Portal or 

in Eno et al (1997). However, it was flagged in the infauna results as non-native and the 

identification confirmed at audit. This species was only found in the Crouch Estuary at 

stations CRO23B (1 individual), CRO23C (1 individual), CRO23F (139 individuals), and 

CRO23G (120 individuals).  

Another species not listed in either non-native species references, but with high 

abundance, was the manila clam, Ruditapes philippinarum. This species was found in all 

waterbodies of the SAC with a total abundance of 233. It was found in 41 out of 88 

samples analysed and most abundant in the Crouch Estuary (114 individuals). 
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Other non-native species found include: Ammothea hilgendorfi (17 samples), Austrominius 

modestus (2 samples), Crepidula fornicata (11 samples), Ensis leei (1 sample), 

Grandidierella japonica (1 sample), Mercenaria mercenaria (1 sample), Monocorophium 

sextonae (1 sample), and Styela clava (2 samples). The distribution of all non-native 

species found during the survey can be seen in Figure 27. 

 

Figure 27. Two maps showing the distribution of non-native species identified in 

day grab samples taken from within the Essex Estuaries SAC in 2023 (left) and 2017 

(right) (© Natural England 2025). Basemap contains OS data © Crown copyright and 

database rights 2025. OS AC0000851168.  

3.4 Features and Species of Conservation Interest 

No species designated as Features of Conservation Interest (FOCI) within the Essex 

Estuaries SAC were identified during the 2023 survey. No native oysters (Ostrea edulis) 

were found during the sample analysis or noted as being seen in samples in the field. 

The reef forming worm, Sabellaria spinulosa, was found at 25 stations sampled and 

analysed for infauna (Figure 28). This species was present only in the A5.4 Subtidal mixed 

sediments BSH. The highest abundances were recorded in the Outer Blackwater 

waterbody at OBW23P (247 individuals), and Essex waterbody at ESX23Q (170 
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individuals) and ESX23L (145 individuals). At the remaining 22 stations the abundance 

ranged from 1 to 40 individuals per sample. It was not within the scope of this survey or 

report to assess the reefiness of Sabellaria spinulosa. Therefore, there is insufficient 

evidence to determine the presence of Sabellaria spinulosa reef. 

 

Figure 28. Map showing the distribution and abundance of Sabellaria spinulosa 

identified in day grab samples taken from within the Essex Estuaries SAC in 2023 

(© Natural England 2025). Basemap contains OS data © Crown copyright and 

database rights 2025. OS AC0000851168.  

3.5 Marine litter 

Marine litter was recorded at 79 out of 88 samples analysed for infauna. Litter was found 

in all waterbodies across the SAC and categorised using OSPAR guidance (Appendix 3). 

The most frequently occurring litter was plastic fibre (60 samples), followed by plastic 

fragments (55 samples). Although plastic fragments had a higher total count across all 

samples (total = 206 pieces) compared to plastic fragments (60 pieces). The total counts 

of all litter categories found per waterbody are shown in Table 22. 
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Table 22. Number of marine litters recorded per waterbody during the 2023 Essex 

Estuaries SAC survey. (BW = Blackwater, OBW = Outer Blackwater, CRO = Crouch, 

COL = Colne, ESX = Essex). (© Natural England 2025). 

Litter Type BW COL CRO ESX OBW Total 

Glass Piece (D3) 1 1 1 0 0 3 

Metal Other (B8) 2 4 6 10 5 27 

Microplastic Fibre 0 0 0 0 1 1 

Plastic Sanitary towels/tampons (A13) 2 2 6 0 10 20 

Plastic Bead (A14) 1 0 0 0 1 2 

Plastic Fibre (A14) 4 5 11 20 20 60 

Plastic Fragment (A14) 30 30 48 61 37 206 

Plastic Sheet (A2) 3 3 2 1 11 20 

Plastic Synthetic rope (A7) 0 0 2 0 0 2 

Rubber Other (C5) 0 0 2 1 0 3 

Kiwi Seeds 0 0 0 0 1 1 

Rubus Seeds 22 8 18 4 2 54 

Strawberry Seeds 2 0 0 0 1 3 

Tomato Seeds 2 0 2 3 0 7 

Total Litter 69 53 98 100 89 409 
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4. Discussion 

4.1 Sublittoral sediments 

4.1.1 Structure: sediment composition and distribution 

All four designated sediment BSHs were observed during the 2023 Essex Estuaries SAC 

survey.  

The distribution of subtidal sediments in 2023 were generally similar to that observed in 

2017. The estuaries were a mixture of A5.3 Subtidal mud and A5.4 Subtidal mixed 

sediments. Although there were slightly more muddier sediments in 2023 compared to 

2017, where mixed sediments were more dominant.  

In the coastal areas, sediments were a mixture of sand, mud, and mixed sediments, again 

similar to those observed in 2017. One sample was assigned to A5.1 Coarse sediments in 

the Essex waterbody, adjacent Maplin Sands. This sample had a high percentage of sand 

(71.92%). Subtidal coarse sediment was not recorded in samples in 2017; however, it was 

recorded in the Blackwater (3 samples), Outer Blackwater (1 sample), Essex (2 samples), 

and Crouch (2 samples) waterbodies in 2012.  

Appendix 4 shows the changes in PSA and biotopes between stations with matched 

locations in 2017 and 2023. 

4.1.2 Supporting processes: sediment contaminants 

Due to unforeseen closure of the EA’s laboratory in 2023, only 4 (ESX23V, ESX23L, 

ESX23M and COL23C) of the 9 samples collected for sediment contaminants were 

analysed. These samples were in the Colne Estuary (1 sample) and the Essex waterbody 

between Buxey Sand and Lee-over-Sands (3 samples). 

None of the 2023 samples matched the locations of samples collected in 2017, so no 

comparisons between 2017 and 2023 could be made. Only 2 (COL23C and ESX23L) of 

the 4 samples analysed matched sample locations from 2012, meaning limited temporal 

comparisons of sediment contaminants could be made. In addition, the limited sample size 

that was analysed may not be fully representative of the overall site. 

From the 4 samples that were analysed, most of the contaminants were detected at levels 

below the Environmental Assessment Criteria/Effects Range Low (EAC/ERL) thresholds. 

Only Chromium exceeded the OSPAR ERL threshold at all stations except ESX23L. 

Although this station was only just below the ERL and Background Assessment 

Concentrations (BAC) threshold of 81 mg kg-1. Matched stations in 2012 (ESX NE 36 & 

ESX NE 2) also exceeded the ERL threshold for chromium, at slightly higher levels than 

2023. 
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Several contaminants that were recorded as above the OSPAR ERL threshold in the 

Colne sample (ESX NE 2) in 2012 were below the ERL threshold in the 2023 sample 

(COL23C). These included copper, lead, and zinc. However, some contaminants have 

increased slightly between 2012 and 2023, including aluminium, arsenic, lithium, and PCB 

– 118. PCBs are included in OSPAR’s List of Chemicals for Priority Action (LCPA) 

(OSPAR, 2024). 

More of the contaminants showed increases from 2012 to 2023 in the Essex waterbody 

sample. These included: Arsenic, Benzo(a)Anthracene, Benzo(a)Pyrene, 

Benzo(g,h,i)Perylene, Cadmium, Chrysene + Triphenylene, Fluoranthene, Indeno(1,2,3-

cd)pyrene, Phenanthrene, and Pyrene. Despite these increases all remained below the 

ERL thresholds, with Arsenic, Benzo(g,h,i)Perylene, Cadmium, and Indeno(1,2,3-

cd)pyrene also remaining below BAC thresholds. All these contaminants, except Cadmium 

and Arsenic which are metals, are PAHs. PAHs are formed during the combustion of 

organic material and fossil fuels, and can enter the marine environment through oil spills, 

industrial run-off, and waste (OSPAR, 2014). The PAHs and Cadmium are included in 

OSPAR’s LCPA (OSPAR, 2024). 

4.2 Infaunal communities 

4.2.1 Distribution: presence and spatial distribution of biological 

communities 

A range of biotopes were recorded across the SAC, reflecting the different habitats and 

depth range of samples. In both 2017 and 2023, 2 biotopes were the most common, with 

other biotopes accounting for much lower numbers of samples each. In 2023, these 

biotopes were SS.SSa.CMuSa.AalbNuc (31 samples) and CR.HCR.XFa.Mol (25 

samples). And in 2017 they were SS.SBR.PoR.SspiMx (14 samples) and 

SS.SSa.CMuSa.AalbNuc (11 samples).  

The SS.SSa.CMuSa.AalbNuc biotope was common in both 2017 and 2023 in the Outer 

Blackwater, and Whitaker Channel in the Essex waterbody. This biotope is characterised 

by the bivalves Abra alba and Nucula nitidosa. There is no indication of significant change 

in the presence and distribution of this biotope since 2017. 

The second most common biotope in 2023, CR.HCR.XFa.Mol, was abundant in the 

Blackwater, Outer Blackwater, Crouch, and northern part of the Essex waterbody. Where 

this biotope was present in 2023 in the Outer Blackwater and northern part of the Essex 

waterbody, it was often recorded as SS.SBR.PoR.SspiMx in 2017. Although 

CR.HCR.XFa.Mol is a rock biotope, the substratum can be heterogeneous including silted 

bedrock reefs and cobble, intersperse with patches of clean sand (JNCC, 2025). It is 

characterised by the ascidian Molgula manhattensis and sparse hydroid and bryozoan turf. 

Isolated clumps of Sabellaria spinulosa are known to be present within this biotope (JNCC, 

2025). Sabellaria spinulosa was abundant in the CR.HCR.XFa.Mol biotope in 2023 in the 

Outer Blackwater and Essex waterbodies (64.2 and 62.3 individuals per sample, 
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respectively). In addition, the crustacean order, Myodocopida and sea anemones, 

Actiniaria, were of the topmost abundant species recorded within the 2 biotopes in 2017 

and 2023. Therefore, there are some similarities between these 2 biotopes recorded in 

2017 and 2023 in these 2 waterbodies, but the change in biotope suggest a shift from an 

annelid to a more ascidian dominated community. Whilst assignments to the biotope 

CR.HCR.XFa.Mol were made based on the presence of ascidians, this classification 

should be interpreted with caution. The sediment composition from particle size analysis 

and infaunal assemblages (e.g. polychaetes, tubificoids, nuculids) suggest closer affinity 

with estuarine mixed or muddy sediment biotopes, rather than circalittoral rock 

communities. The apparent absence of characteristic hydroid and bryozoan turf, combined 

with the dominance of infaunal taxa, indicates that some stations may be more 

appropriately assigned to mixed sediment biotopes. 

In the Blackwater estuary the 2023 samples showed CR.HCR.XFa.Mol dominated the 

outer estuary, transitioning to SS.SMu.ISaMu and LS.LMu.MEst.NhomMacStr in the inner 

estuary. In contrast, the biotopes recorded in the Blackwater estuary in 2017 were more 

varied, including SS.SBR.PoR.SspiMx, LS.LMu.MEst.NhomMacStr, 

SS.SMu.SMuVS.AphTubi, SS.SMx.SMxVS.AphPol, SS.SMu.SMuVS.NhomTubi and 

SS.SMx.SMxVS.CreMed. Each accounted for only 1 or 2 samples each. These biotopes 

are mostly characterised by polychaetes and Tubificoides spp.  

Interestingly, the sample assigned to the biotope SS.SMx.SMxVS.CreMed in 2017 only 

contained 5 Crepidula fornicata individuals. The same station in 2023 contained a similar 

abundance of Crepidula (7 individuals) but was assigned to the biotope CR.HCR.XFa.Mol. 

Both the 2017 and 2023 sample was analysed as A5.4 Subtidal mixed sediments, but the 

2023 sample had a higher abundance of ascidians compared to 2017 which was more 

dominated by the species Tubificoides amplivasatus.  

Half of the samples in the Crouch estuary in 2023 were assigned to the biotope 

CR.HCR.XFa.Mol. However, Sabellaria spinulosa was much less abundant in these 

samples compared to the Outer Blackwater. The biotope SS.SMx.IMx.SpavSpAn was 

present in the adjoining River Roach, suggesting dense populations of the peacock 

worm Sabella pavonina. Similarly to the Blackwater estuary the 2017 samples were more 

varied, being assigned to those biotopes characterised by polychaetes and Tubificoides 

spp. Again, this suggests a shift to more ascidian dominated communities in this estuary. 

In the southern part of the Essex waterbody, adjacent to Maplin Sands, the biotope 

SS.SSa.CFiSa.ApriBatPo was the most dominant in 2023 (3 out of 5 samples). In 2017, 

these stations were assigned to the biotopes SS.SSa.IFiSa.NcirBat (2 samples) and 

SS.SSa.CMuSa (1 sample). In both 2017 and 2023 at station ESX23F, Mytilus edulis beds 

were recorded. However, slightly different biotopes were recorded in each year with 

LS.LBR.LMus.Myt.Mx present in 2023 and SS.SBR.SMus.MytSS in 2017. Although, both 

samples were recorded as A5.4 Subtidal mixed sediments from PSA analysis and the 

depth was similar (23.95 m in 2023 and 21.79 m in 2017). In 2023 the Mytilids present 

were predominantly juveniles, but highly abundant (490 individuals) and the sample had 

high species diversity. In comparison, the community in 2017 was made up of mostly adult 

Mytilus edulis (137 individuals) and only 6 juvenile Mytilidae.  
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It is important to note that the observed shifts from polychaete-dominated assemblages 

toward communities characterised by bivalves and ascidians could be a result of seasonal 

variations reflecting the time of year that each survey was conducted, or changes in 

environmental conditions or disturbance regimes. These changes do not necessarily 

indicate deterioration of biological communities, as overall diversity and IQI scores remain 

stable. 

4.2.2 Structure: species composition of component communities 

A5.2 Subtidal sand 

The BSH A5.2 Subtidal sand was only found in the Essex waterbody in 2023, to the south 

of Buxey Sand. Within this BSH there was no apparent significant difference in species 

richness between 2017 and 2023. However, there was clear statistical difference in the 

species abundance between years due to a higher abundance of the species 

Pseudocuma (Pseudocoma) longicorne in 2023. Pseudocuma (Pseudocoma) longicorne 

is in the order Cumacea, which are small, mobile, infaunal crustaceans that feed on micro-

organisms and organic matter from the bottom deposit (Shalla, 2011). 

A5.3 Subtidal mud 

Statistical differences in infaunal assemblages were apparent within individual waterbodies 

between survey years for A5.3 Subtidal mud. In the Essex waterbody, differences were 

due to the species Aricidea minuta, Spiophanes bombyx, and Tubificoides pseudogaster 

having higher abundances in 2017 than in 2023. The biotopes present in with this BSH 

and waterbody in 2023 suggests a change from communities characterised by polychaete 

species to those characterised by bivalve species such as those belonging to the Abra 

genus. 

In the Colne estuary samples were compared between 2012 and 2023, as this estuary 

was not surveyed in 2017. Species driving differences within this waterbody included the 

polychaetes, Ampharete grubei, Aphelochaeta marioni, and the genus Streblospio and the 

genus of clams, Ensis, which all had significantly higher abundances in 2012 than 2023. 

Neither Ampharete grubei nor Aphelochaeta marioni was recorded in 2023. The genus 

Streblospio was recorded in 2023 but in much lower abundances (136 individuals in 2023 

compared to 3734 individuals in 2012). In addition, the family, Naididae, and Ruditapes 

philippinarum had significantly higher abundances in 2023 than 2012. In 2012, Naididae 

was not recorded at family level, however species within this family were. Most notably, 

Tubificoides spp. within this family were within the topmost abundant species within these 

samples in the Crouch estuary. Only 1 juvenile Ruditapes philippinarum recorded in 2012 

in the Colne in A5.3 Subtidal mud. 

Although there was a statistical difference in infaunal assemblages within the other 

waterbodies, there was insufficient evidence to conclude which species were driving these 

differences. In the Blackwater and Crouch estuaries, biotope assignment suggested 

communities have changed from those characterised by polychaetes and Tubificoides 

spp. to those characterised by bivalves or ascidians. Although only one station was 
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assigned to A5.3 Subtidal mud in the Blackwater estuary in 2017. In the Outer Blackwater, 

A5.3 Subtidal mud was assigned to the biotope SS.SSa.CMuSa.AalbNuc, characterised 

by bivalve species, in both years. 

A5.4 Subtidal mixed sediments 

Statistical differences in infaunal assemblages were apparent within individual waterbodies 

between survey years for A5.4 Subtidal mixed sediments. In the Blackwater estuary the 

species driving these differences were Amphipholis squamata, Ascidiacea, Molgula, and 

Nucula nucleus which were all more abundant in 2023 than 2017. The evidence suggests 

a change from communities dominated by Tubificoides spp. to communities characterised 

by ascidians. 

In the Outer Blackwater, Achelia echinata, Candidae, Exogone naidina, Glycera tridactyla, 

Molgula occulta, Nannastacus, and Sphaerosyllis taylori were all more abundant in 2017 

than 2023. In 2023, these sediments were dominated by either ascidians or bivalves, 

again suggesting a shift from the annelid dominated communities.  

Similar was apparent in the Crouch estuary, where Ammotheidae, Molgula, and Ruditapes 

philippinarum were all more abundant in 2023 than 2017. The Molgula and other ascidian 

dominated communities in 2023 differed from the polychaete and Tubificoides spp. 

dominated communities in 2017. Class Bivalvia was significantly more abundant in 2017 

than 2023, but this was because Bivalvia at class level was not recorded in 2023. Higher 

taxonomic levels of this class were recorded in 2023, as indicated by the significantly 

higher abundance of the manila clam, Ruditapes philippinarum, in 2023 compared to 

2017. 

In the Essex waterbody, A5.4 Subtidal mixed sediments were predominantly present to the 

north of Buxey Sand in both 2017 and 2023. In these samples, Achelia echinata and 

Dyopedos were more abundant in 2017 than 2023.The sea spider Achelia echinata was 

not recorded in 2023 but was recorded in multiple samples in 2017. The amphipod genus 

Dyopedos was also not recorded in A5.4 Subtidal sediments in the Essex waterbody in 

2023, however Dyopedos monacanthus, at the species level was. In addition, the family, 

Ammotheidae and the polychaete Ampharete baltica were more abundant in 2023 than 

2017. Ammotheidae was not recorded at family level in 2017, however higher taxonomic 

levels of this family were, as indicated by the significantly higher abundance of the sea 

spider Achelia echinata in 2017. Ampharete baltica also was not recorded in 2017 but was 

present in multiple samples within the Essex waterbody in 2023. In general, biotope 

assignment showed that A5.4 Subtidal mixed sediments within the Essex waterbody have 

changed from a polychaete to more ascidian or bivalve dominated communities. 

It is important to note that differences in biological communities in each of the waterbodies 

and BSHs could be a result of seasonal variations reflecting the time of year that each 

survey was conducted. 
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Infaunal Quality Index 

The average IQI for each waterbody indicated that the SAC was at “good” ecological 

status for equivalent WER classifications in 2023. Therefore, the SAC could be considered 

to be in favourable condition. Looking at each sediment BSH individually, all but A5.1 

Subtidal coarse sediment had an average IQI that indicated “good” ecological status. A5.1 

Subtidal coarse sediments had an IQI of “moderate” ecological status, however this was 

based on only one sample. It is also important to note that the IQI was developed using 

data from finer sediments, and the reference condition dataset has a higher proportion of 

samples from these BSHs. This means the IQI method is not as reliable for coarse 

sediments as it is for sand, mud, or mixed sediments. In addition, the IQI classifications 

reflect relative ecological status based on modelled expectations, and local environmental 

variability in dynamic estuarine systems (such as those in the Essex Estuaries SAC) may 

influence scores without necessarily reflecting true ecological decline or improvement.  

4.2.3 Structure and function: presence and abundance of key structural 

and influential species 

Guidance is still being developed by Natural England on the selection of species that can 

be described as ‘key structural and influential species. Species present in this study that 

could be considered under this attribute (based on their abundances (per grab sample), 

biomass, and ecology), include: 

• The oligochaete, Tubificoides amplivasatus, which was present in 51.1% of the 

samples collected in 2023 with an average abundance of 9.3. It was most abundant 

in the Blackwater, Outer Blackwater, and Crouch waterbodies. 

• The predatory polychaete, Nephtys hombergii, was present in 63.6% of the 

samples and characteristic of the A5.3 Subtidal BSH, with an average abundance 

of 6.7. This species was common throughout all waterbodies of the SAC. It can be 

considered a key structural species due to its creation of networks of temporary 

mucus-lined burrows in the seabed sediments in order to hunt for food (Holme, 

1949). 

• The bivalve mollusc, Nucula nitidosa, was present in 58.8% of the samples with an 

average abundance of 52. It was most commonly found in the A5.3 Subtidal mud 

BSH and in the Essex, Outer Blackwater, and Colne waterbodies. 

• The bivalve, Abra alba, was present in 75% of the samples, in both mixed and mud 

sediments, with an average abundance of 12.3. This species was most common in 

the Blackwater, Outer Blackwater, and Essex waterbodies. It is known to be a rapid-

recruiting species that can quickly colonise after disturbances. 

4.2.4 Structure: non-native species and pathogens 

The number and abundance of INNS have generally increased since 2017 in all 

waterbodies. All species that were recorded in 2017 were also recorded in 2023. In 

addition, 4 other species were recorded in 2023. These were: Ensis leei, Grandidierella 

japonica, Monocorophium sextonae, and Paracaprella tenuis. 
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As in 2017, the ostracod, Eusarsiella zostericola, was the most abundant INNS found 

throughout the SAC. This species was highly abundant in the Crouch estuary with a slight 

increase in abundance from 2017 to 2023. However, this species showed the highest 

abundance in the Blackwater estuary in 2023, showing an increase from 37 individuals in 

2017 to 243 individuals in 2023. Eusarsiella zostericola is commonly associated with 

farming of the American oyster Crassostrea virginica and has been known to be present in 

the area for decades. It is not considered to have a significant impact on the environment 

(Eno et al., 1997). 

The next most abundant INNS recorded in 2023, Paracaprella tenuis, was not recorded in 

2017. This species was only found in the Crouch estuary and most abundantly from 2 

samples in the River Roach near Paglesham. Two other individuals were recorded in the 

River Crouch, close to Bridgemarsh Creek. The documented range of Paracaprella tenuis 

is the eastern coast of America and Brazil (WoRMS, 2024). There is little information 

available about this amphipod species in the UK, and it is not listed on either the GB Non-

Native Species Portal or in Eno et al (1997). This suggests the species could be only 

recently introduced. 

The slipper limpet, Crepidula fornicata, and sea spider, Ammothea hilgendorfi were 

recorded in higher abundances in 2023 than 2017. Ammothea hilgendorfi was only found 

in 3 samples in 2017: 2 in the Crouch estuary and 1 in the Outer Blackwater. In 2023, this 

species was found in 4 samples in the Crouch estuary (although in the same locations as 

2017), 3 samples in the Outer Blackwater, and 3 in the northern part of the Essex 

waterbody, near the mouth of the Blackwater estuary. This suggests the species may have 

slightly increased its range, although it has no planktonic larval phase, meaning that 

natural dispersal is limited. (GB Non-Native Species Secretariat, 2025). It is also not 

considered to have a significant negative impact on the environment (Eno et al., 1997).  

Crepidula fornicata was found in 1 sample in the Blackwater in both 2017 and 2023, in the 

same location. It was also found in the Outer Blackwater in 2017 but was absent here in 

2023. In the Crouch estuary, Crepidula fornicata was found in 1 sample in 2017, but was 

widespread throughout the estuary and into the Essex waterbody in 2023, suggesting the 

species has increased its range in this area. Crepidula fornicata is considered to have 

“high” impact in the WFD UKTAG impact list (WFD UKTAG, 2025). They compete with 

native species for space and food, and in large numbers can have an effect on sediment 

movement and hydrodynamic regime (GB Non-Native Species Secretariat, 2025). 

The manila clam, Ruditapes philippinarum, was also abundant throughout the Essex 

Estuaries SAC. This species was only recorded in the Crouch and Essex waterbodies (2 

individuals each) in 2017. The abundance and range of this species has increased in 

2023, now occurring in all waterbodies of the SAC and a total of 233 individuals. This 

species is not listed on either the GB Non-Native Species Portal or in Eno et al (1997) and 

is considered to have “low” impact in the Water Framework Directive (WFD) UK Technical 

Advisory Group (UKTAG) aquatic alien species impact list (WFD UKTAG, 2025). 

Austrominius modestus, Mercenaria mercenaria, and Styela clava all remained low in 

abundance between 2017 and 2023. Austrominius modestus was found in the Crouch and 
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Essex waterbodies in 2023 (2 and 3 individuals respectively). This is a change from 2017 

where it was only found in the Crouch Estuary (7 individuals). This barnacle is a fouling 

organism, introduced through transport on ships’ hulls (Eno et al., 1997). Although it 

competes with native species, it is considered to have “low” impacts in the WFD UKTAG 

impact list (WFD UKTAG, 2025). Similarly, the leathery sea squirt, Styela clava, was found 

in the Crouch and Blackwater estuaries (1 and 2 individuals respectively) in 2023 whereas 

it was only found in the Crouch estuary (2 individuals) in 2017. The species is transported 

on ships’ hulls and possibly on transferred oysters. It is known to compete with other 

species and is considered to have “high” impact in the WFD UKTAG impact list (WFD 

UKTAG, 2025). Mercenaria mercenaria showed no change between 2017 and 2023, with 

only 1 individual being recorded in the Crouch estuary. This suggests that this species has 

not increased its range. Mercenaria mercenaria is a mollusc and is not considered to have 

a significant impact on the environment (Eno et al., 1997). 

The American jack knife clam, Ensis leei, the amphipod, Grandidierella japonica, and the 

mudshrimp, Monocorophium sextonae were all recorded in 2023 but not in 2017. Ensis 

leei and Grandidierella japonica were only recorded in the Colne estuary (1 individual 

each) and Monocorophium sextonae was only recorded in the Outer Blackwater (2 

individuals). All 3 species are included in the GB Non-Native Species Portal. No 

substantial evidence has been found to suggest these species have a significant negative 

impact on native species or the environment (GB Non-Native Species Secretariat, 2025). 

4.3 Marine Litter 

The range of litter categories recorded during the 2023 survey was higher than 2017. 

Additional categories recorded in 2023 included: metal (B8), glass (D3), sanitary 

towels/tampons (A13), plastic sheets (A2), and rubber (C5). Plastic fragments (A14) 

remained the most abundant litter category recorded. However, in contrast to 2017, where 

litter was more abundant in the Blackwater and Crouch estuaries and absent or minimal in 

the coastal waterbodies, litter was abundant across the SAC in 2023. In addition, the 

average number of litter pieces recorded in 2023 was 4.6 per sample, an increase from 

1.8 per sample in 2017. This evidence suggests that the type, amount and spread of litter 

has generally increased in the SAC since 2017. 

4.4 Survey and Reporting Limitations 

Due to the unforeseen closure of the EA’s laboratory in 2023, 5 samples that were 

collected for PSA and 5 samples that were collected for sediment chemistry were unable 

to be analysed. This limited the sediment chemistry data comparisons to just 2 samples 

that matched in 2023 and 2012.  

The survey completed in 2017 was conducted in between 6th and 8th of March, whereas 

the 2023 survey was conducted in June (4th to 8th) and July (11th to 13th). Completing 

surveys at different times of the year could lead to seasonal variations in species 
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composition of communities. This could inflate the statistical differences observed between 

survey years. 

The survey was undertaken in 2023, but publication of this report occurred following 

completion of laboratory analyses, quality assurance, data interpretation and report 

preparation activities. As a result, there is a gap between the timing of the survey and 

publication of this report. The findings presented remain the best available evidence from 

the 2023 monitoring programme and are considered suitable for informing assessments of 

condition within the Essex Estuaries SAC. 

4.5 Recommendations for future monitoring 

Based on the evidence presented in this report, subtidal sediment habitats within the 

Essex Estuaries SAC are considered to be in broadly favourable condition, with stable 

extent, consistent sediment distribution, and “Good” ecological status as indicated by IQI 

metrics. However, confidence in this assessment is moderated by limitations in 

contaminant data, targeted INNS monitoring, and temporal variability between surveys. 

Importantly, the increasing abundance and spread of non-native species, alongside rising 

levels of marine litter, represent emerging pressures which may compromise future 

condition if not addressed. Consequently, while overall condition may be considered 

favourable, there is evidence of increasing ecological pressure and potential early signs of 

change, highlighting the need for continued and expanded monitoring. Below is a 

summary of recommendations for future monitoring: 

• Contaminants sampling should be continued in future monitoring, particularly in 

those areas where levels of contaminants had increased between 2012 and 2017 

(Miller, Pryor, & Lord, 2019) but were unable to be analysed in 2023. 

• INNS have shown an increase between 2023 and 2017. Future monitoring should 

be carried out to target species known to have a negative impact on the 

environment and that have shown to increase in abundance and range in 2023. 

• Sabellaria spinulosa was present throughout the SAC. Consideration should be 

given to whether a future survey should be conducted to determine the extent and 

reefiness of Sabellaria spinulosa within the site. 

• Sampling should occur at similar times of the year to avoid seasonal variations in 

infaunal communities.  

• Future sampling locations should align with those previously sampled to support 

temporal comparisons across the SAC. 
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5. Preliminary condition assessment 

Table 23. Summary of preliminary condition assessment of Essex Estuaries SAC. This should not be taken as a formal 

condition assessment of the designated features. NE should use the evidence provided from this report and other sources to 

make assessments on the condition of designated features within an MPA. 

Feature/ Sub feature Feature/attribute Target Preliminary condition assessment 

Subtidal coarse 
sediment; 

Subtidal mixed 
sediment; 

Subtidal mud; 

Subtidal sand 

Distribution: presence and 
spatial distribution of biological 
communities 

Maintain the presence and spatial 
distribution of all subtidal sediment 
communities. 

No indication of deterioration from 
previous surveys. Despite some 
changes in characterising species, IQI 
remains at “good” ecological status. 
Favourable assessment (moderate 
confidence). 

Subtidal coarse 
sediment; 

Subtidal mixed 
sediment; 

Subtidal mud; 

Subtidal sand 

Extent and distribution Maintain the total extent and spatial 
distribution of all subtidal sediments. 

Extent and distribution of BSHs 
broadly similar between 2017 and 
2023. No indication of change from 
previous surveys. Favourable 
assessment (moderate confidence). 

Subtidal coarse 
sediment; 

Subtidal mixed 
sediment; 

Subtidal mud; 

Subtidal sand 

Structure and function: 
presence and abundance of 
key structural and influential 
species 

[Maintain OR Recover OR Restore] the 
abundance of listed species, to enable 
each of them to be a viable component 
of the habitat. 

Structure: Favourable condition (low 
confidence) 

Influential taxa: Favourable condition 
(low confidence) 

Function: Favourable condition (low 
confidence) 

Subtidal coarse 
sediment; 

Structure: species composition 
of component communities 

Maintain the species composition of 
component communities. 

No indication of deterioration from 
previous surveys. Despite some 
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Feature/ Sub feature Feature/attribute Target Preliminary condition assessment 

Subtidal mixed 
sediment; 

Subtidal mud; 

Subtidal sand 

changes in characterising species, IQI 
remains at “good” ecological status. 
Favourable assessment (moderate 
confidence). 

Subtidal coarse 
sediment; 

Subtidal mixed 
sediment; 

Subtidal mud; 

Subtidal sand 

Structure: non-native species 
and pathogens (habitat) 

Reduce the introduction and spread of 
non-native species and pathogens, and 
their impacts. 

An increase in the abundance and 
distribution of non-native species was 
observed within the SAC compared to 
previous grab surveys. Unfavourable 
assessment (moderate confidence) 

Subtidal coarse 
sediment; 

Subtidal mixed 
sediment; 

Subtidal mud; 

Subtidal sand 

Structure: sediment 
composition and distribution 

Maintain the distribution of sediment 
composition types across the feature. 

Composition of distribution of BSHs 
broadly similar between 2017 and 
2023. No indication of change from 
previous surveys. Favourable 
assessment (moderate confidence). 

Subtidal coarse 
sediment; 

Subtidal mixed 
sediment; 

Subtidal mud; 

Subtidal sand 

Supporting processes: 
sediment contaminants 

Reduce surface sediment contaminant 
levels to concentrations where they are 
not adversely impacting the infauna of 
the feature. 

Sediments contaminants generally 
below OSPAR thresholds. No 
indication of change from previous 
surveys. But limited sample size and 
site coverage. Favourable 
assessment (low confidence). 
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Appendix 1: Non-Native Species 

Priority taxa listed as non-indigenous species (present and horizon) which have been 

selected for assessment of Good Environmental Status in GB waters under UKMS 

(formerly MSFD) Descriptor 2 (GB Non-Native Species Secretariat, 2021). 

Species List 2020-2021 AphiaID 

Acartia tonsa Present 345943 

Agarophyton vermiculophyllum Present 1327786 

Arcuatula senhousia Present (new addition)  505946 

Alexandrium catenella Horizon 231873 

Amphibalanus amphitrite Present 421137 

Amphibalanus reticulatus Horizon 421140 

Asparagopsis armata Present 144438 

Asterias amurensis Horizon 254497 

Asterocarpa humilis Present 250047 

Boccardia proboscidea Present (new addition)  327249 

Bonnemaisonia hamifera Present 144442 

Botryocladia wrightii Present (new addition) 1313615 

Caprella mutica Present 146768 

Caulacanthus okamurae Present 496188 

Caulerpa racemosa Horizon 144472 

Caulerpa taxifolia Horizon 144476 

Celtodoryx ciocalyptoides Horizon 559274 
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Species List 2020-2021 AphiaID 

Cephalothrix simula Present (new addition) 573293 

Ciona savignyi Horizon (new addition)  250292 

Corella eumyota Present (new addition) 173223 

Crepidula fornicata Present 138963 

Diadumene lineata Present 395099 

Didemnum vexillum Present 25012 

Dyspanopeus sayi Horizon 107412 

Ensis leei Present 876640 

Eriocheir sinensis Present 107451 

Ficopomatus enigmaticus Present 130988 

Grateloupia turuturu Present 295880 

Hemigrapsus sanguineus Present 158417 

Hemigrapsus takanoi Present 389288 

Hesperibalanus fallax Present 733520 

Heterosigma akashiwo Present 160585 

Homarus americanus Horizon 156134 

Megabalanus coccopoma Horizon 149682 

Magallana gigas  Present  836033 

Megabalanus tintinnabulum Horizon (new addition)  106225 

Megabalanus zebra Horizon 394986 
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Species List 2020-2021 AphiaID 

Mizuhopecten yessoensis Horizon 393716 

Mnemiopsis leidyi Present 106401 

Mulinia lateralis Horizon (new addition)  156870 

Ocinebrellus inornatus Horizon 578702 

Paralithodes camtschaticus Horizon 233889 

Polysiphonia subtilissima Horizon 144674 

Pseudochattonella verruculosa Horizon 531446 

Pseudodiaptomus marinus Present (new addition) 360352 

Rapana venosa Horizon 140416 

Rhopilema nomadica Horizon 232032 

Sargassum muticum Present 494791 

Schizoporella japonica Present 470388 

Styela clava Present 103929 

Telmatogeton japonicus Present 118154 

Undaria pinnatifida Present 145721 

Urosalpinx cinerea Present 140429 

Watersipora subatra Present 816025 
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Additional taxa listed as NIS in the JNCC ‘Non-native marine species in British waters: a 

review and directory’ report by Eno et al., (1997) which have not been selected for 

assessment of GES in GB waters under MSFD. 

Species name (1997) Updated name (2017) 

Agardhiella subulata N/A 

Ammothea hilgendorfi N/A 

Anguillicoloides crassus N/A 

Antithamnionella spirographidis N/A 

Antithamnionella ternifolia N/A 

Clavopsella navis  Pachycordyle navis 

Clymenella torquata N/A 

Codium fragile subsp. atlanticum N/A 

Codium fragile subsp. tomentosoides  Codium fragile subsp. atlanticum 

Colpomenia peregrine N/A 

Corophium sextonae N/A 

Coscinodiscus wailesii N/A 

Elminius modestus  Austrominius modestus 

Eusarsiella zostericola N/A 

Goniadella gracilis N/A 

Gonionemus vertens N/A 

Grateloupia doryphora N/A 

Grateloupia filicina var. luxurians  Grateloupia subpectinata 
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Species name (1997) Updated name (2017) 

Hydroides dianthus N/A 

Hydroides ezoensis N/A 

Janua brasiliensis N/A 

Marenzelleria viridis N/A 

Mercenaria mercenaria N/A 

Mya arenaria N/A 

Odontella sinensis N/A 

Petricola pholadiformis N/A 

Pikea californica N/A 

Pileolaria berkeleyana N/A 

Pleurosigma simonsenii N/A 

Polysiphonia harveyi  Neosiphonia harveyi 

Potamopyrgus antipodarum N/A 

Rhithropanopeus harrissii N/A 

Solieria chordalis N/A 

Thalassiosira punctigera N/A 

Thalassiosira tealata N/A 

Tiostrea lutaria  Tiostrea chilensis 
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Appendix 2: Infaunal Data Truncation 

Raw taxon abundance and biomass matrices can often contain entries that include the 

same taxa recorded differently, erroneously or differentiated according to unorthodox, 

subjective criteria. Therefore, ahead of analysis, data should be checked and truncated to 

ensure that each row represents a legitimate taxon, and they are consistently recorded 

within the dataset. An artificially inflated taxon list (i.e., one that has not had spurious 

entries removed) risks distorting the interpretation of the pattern contained within the 

sampled assemblage. 

It is often the case that some taxa must be merged to a level in the taxonomic hierarchy 

that is higher than the level at which they were identified. In such situations, a compromise 

must be reached between the level of information lost by discarding recorded detail on a 

taxon’s identity and the potential for error in analyses, results, and interpretation if that 

detail is retained. 

Details of the data preparation and truncation protocols applied to the infaunal datasets 

acquired at Essex Estuaries SAC ahead of the analyses reported here are provided below: 

• Where there are records of one named species together with records of members 

of the same genus (but the latter not identified to species level) the entries are 

merged, and the resulting entry retains only the name of the genus. 

• Taxa are often assigned as ‘juveniles’ during the identification stage with little 

evidence for their actual reproductive natural history (except for some well-studied 

molluscs and commercial species). Many truncation methods involve the removal of 

all ‘juveniles’. However, a decision must be made on whether removal of all 

juveniles from the dataset is appropriate or whether they should be combined with 

the adults of the same species where present. For the infaunal data collected Essex 

Estuaries SAC: where a species level identification was labelled ‘juvenile’, the 

record was combined with the associated species level identification, when present 

or the ‘juvenile’ label removed where no adults of the same species had been 

recorded. 

• Records of meiofauna (i.e., nematodes) were removed. 

• Records of fish species were removed.  
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Overview of truncations made to infaunal data 

Change Justification 

Removal of ‘litter’ Not a component of the ecology of the MCZ 

Removal of records of animal 

‘fragments’ and eggs 

Including these does not enhance our understanding of site ecology 

Removal of meiofauna taxa: Nematoda 

and Ostracoda 

These taxa not efficiently and consistently sampled by the capture and processing 

methods used 

Removal of taxa flagged as megalopa, 

zoea and praniza 

It is difficult to make ecological inference from the developmental stages of arthropods. 

These stages are also not sampled efficiently by the methods used in these surveys, 

nor are they routinely interpreted in such analyses 

Removal of taxa flagged as epitoke It is difficult to make ecological inference from the reproductive stages of species. 

These stages are also not sampled efficiently by the methods used in these surveys, 

nor are they routinely interpreted in such analyses 

Removal of taxa flagged as stolon It is difficult to make ecological inference from the reproductive stages of species. 

These stages are also not sampled efficiently by the methods used in these surveys, 

nor are they routinely interpreted in such analyses 

Removal of Chromista and Plantae Algae are not efficiently captured, nor routinely interpreted in infaunal analyses 
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Appendix 3: Marine Litter Categories 

Categories and sub-categories of litter items for Seafloor from the OSPAR/ICES/IBTS for 

North East Atlantic and Baltic. Guidance on Monitoring of Marine Litter in European Seas, 

a guidance document within the Common Implementation Strategy for the Marine Strategy 

Framework Directive, MSFD Technical Subgroup on Marine Litter, 2013. 

Category Sub-category Description 

A: Plastic A1 Bottle 

A: Plastic A2 Sheet 

A: Plastic A3 Bag 

A: Plastic A4 Caps/lids 

A: Plastic A5 Fishing line (monofilament) 

A: Plastic A6 Fishing line (entangled) 

A: Plastic A7 Synthetic rope 

A: Plastic A8 Fishing net 

A: Plastic A9 Cable ties 

A: Plastic A10 Strapping band 

A: Plastic A11 Crates and containers 

A: Plastic A12 Plastic diapers 

A: Plastic A13 Sanitary towels / tampons 

A: Plastic A14 Other 

B: Metals B1 Cans (food) 

B: Metals B2 Cans (beverage) 

B: Metals B3 Fishing related 

B: Metals B4 Drums 

B: Metals B5 Appliances 

B: Metals B6 Car parts 

B: Metals B7 Cables 

B: Metals B8 Other 

C: Rubber C1 Boots 

C: Rubber C2 Balloons 

C: Rubber C3 Bobbins (fishing) 

C: Rubber C4 Tyre 

C: Rubber C5 Other 

D: Glass/Ceramics D1 Jar 

D: Glass/Ceramics D2 Bottle 

D: Glass/Ceramics D3 Piece 

D: Glass/Ceramics D4 Other 

E: Natural products/Clothes E1 Clothing / rags 

E: Natural products/Clothes E2 Shoes 

E: Natural products/Clothes E3 Other 

F: Miscellaneous F1 Wood (processed) 
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Category Sub-category Description 

F: Miscellaneous F2 Rope 

F: Miscellaneous F3 Paper / cardboard 

F: Miscellaneous F4  Pallets 

F: Miscellaneous F5 Other 

Related size categories 

Size Code Dimensions (cm) Area (cm²) 
A ≤ 5×5 25 
B ≤ 10×10 100 
C ≤ 20×20 400 
D ≤ 50×50 2500 
E ≤ 100×100 10000 
F ≥ 100×100 10000 

 
  



 

Page 94 of 100 Essex Estuaries SAC Condition Monitoring Report 2023, NECR769 

Appendix 4: PSA and Biotope changes 

Differences in PSA and biotope assignments at stations surveyed in 2017 and 2023. 

(© Natural England 2025). 

Site ID 2023 EUNIS 2017 EUNIS 2023 PSA 2017 PSA 

BLK23A A2.311 A5.421 A5.3 A5.4 

BLK23B A5.33 A2.311 A5.3 A5.4 

BLK23C A5.33 A5.323 A5.3 A5.4 

BLK23D A4.138 A5.422 A5.4 A5.4 

BLK23E A4.138 A5.322 A5.3 A5.4 

BLK23F A4.138 A5.611 A5.4 A5.4 

BLK23G A5.261 A2.311 A5.3 A5.3 

COL23A A2.311 n/a A5.3 n/a 

COL23B A2.311 n/a A5.4 n/a 

COL23C A2.311 n/a A5.3 n/a 

COL23D A5.33 n/a A5.3 n/a 

COL23E A5.33 n/a A5.3 n/a 

CRO23A A5.43 A5.421 A5.4 A5.4 

CRO23B A5.43 A5.322 A5.4 A5.4 

CRO23C A4.138 A5.322 A5.4 A5.3 

CRO23D A4.138 A5.321 A5.3 A5.4 

CRO23E A4.138 A5.432 A5.4 A5.4 
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Site ID 2023 EUNIS 2017 EUNIS 2023 PSA 2017 PSA 

CRO23F A5.432 A5.421 A5.3 A5.4 

CRO23G A5.432 A5.322 A5.3 A5.3 

CRO23H A4.138 A5.611 A5.4 A5.4 

CRO23I A5.32 A2.311 A5.3 A5.3 

CRO23J A5.261 A5.611 A5.3 A5.4 

CRO23K A4.138 n/a A5.4 n/a 

CRO23L A4.138 n/a A5.3 n/a 

ESX23A A4.138 A5.611 A5.4 A5.3 

ESX23B A5.252 A5.233 A5.2 A5.2 

ESX23C A4.23 A5.26 A5.3 A5.3 

ESX23D A5.252 A5.26 A5.1 A5.3 

ESX23E A5.261 A5.261 A5.3 A5.3 

ESX23F A2.7211 A5.625 A5.4 A5.4 

ESX23G A4.138 A5.44 A5.4 A5.4 

ESX23I A5.261 A5.261 A5.2 A5.3 

ESX23J A5.261 A5.26 A5.3 A5.2 

ESX23K A5.252 A5.233 A5.2 A5.2 

ESX23L A4.138 A5.611 A5.4 A5.4 

ESX23M A5.323 n/a A5.4 n/a 

ESX23N A5.261 A5.261 A5.3 A5.2 
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Site ID 2023 EUNIS 2017 EUNIS 2023 PSA 2017 PSA 

ESX23O A5.252 A5.261 A5.4 A5.2 

ESX23P A4.138 A5.611 A5.4 A5.4 

ESX23Q A4.138 A5.611 A5.4 A5.4 

ESX23R A5.252 A5.261 A5.3 A5.4 

ESX23S A5.261 n/a A5.4 n/a 

ESX23T A5.252 A5.244 A5.2 A5.3 

ESX23U A5.261 A5.331 A5.3 A5.3 

ESX23V A5.26 n/a A5.4 n/a 

OBW23A A5.323 n/a A5.3 n/a 

OBW23B A5.261 n/a A5.3 n/a 

OBW23C A4.138 A5.611 A5.4 A5.4 

OBW23D A5.261 A5.261 A5.3 A5.3 

OBW23E A5.261 A5.261 A5.3 A5.3 

OBW23F A4.138 A5.611 A5.4 A5.4 

OBW23G A5.261 A5.261 A5.3 A5.3 

OBW23H A5.261 n/a A5.3 n/a 

OBW23I A5.33 n/a A5.3 n/a 

OBW23J A5.261 n/a A5.3 n/a 

OBW23K A5.261 n/a A5.3 n/a 

OBW23L A5.261 n/a A5.3 n/a 



 

Page 97 of 100 Essex Estuaries SAC Condition Monitoring Report 2023, NECR769 

Site ID 2023 EUNIS 2017 EUNIS 2023 PSA 2017 PSA 

OBW23M A5.261 A5.261 A5.4 A5.2 

OBW23N A5.261 n/a A5.3 n/a 

OBW23O A5.261 n/a A5.3 n/a 

OBW23P A4.138 n/a A5.4 n/a 

OBW23Q A5.261 n/a A5.4 n/a 
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List of abbreviations 

BSH  Broadscale Habitats 

Cefas  Centre for Environment, Fisheries and Aquaculture Science 

CHP  Civil Hydrography Programme 
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Defra  Department for Environment, Food and Rural Affairs 

DORIS Dorset Integrated Seabed survey 
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FOCI  Feature of Conservation Interest 
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GMA  General Management Approach 
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MPA  Marine Protected Area 

NE  Natural England 
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nMDS  Non-metric Multidimensional Scaling 
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OSPAR The Convention for the Protection of the Marine Environment of the North-

East Atlantic 

PCA Principal Components Analysis 

PSA Particle Size Analysis 

PSD Particle Size Distribution 

RV Research Vessel 

SAC Special Area of Conservation 

SACFOR Superabundant-Abundant-Common-Frequent-Occasional-Rare scale 

SACO Supplementary Advice on Conservation Objectives 

SAD Site Assessment Document 

SIMPER Similarity Percentages analysis 

SIMPROF Similarity Percentages analysis 

SNCB Statutory Nature Conservation Body 

SOCI Species of Conservation Interest  

SSS Sidescan sonar 

UKMS UK Marine Strategy 
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	1. Introduction 
	Essex Estuaries Special Area of Conservation (SAC) is part of a network of UK national sites designed to meet conservation objectives under the Conservation of Habitats and Species Regulations 2017 (as amended following the UK’s withdrawal from the European Union). These sites are intended to contribute to an ecologically coherent network of Marine Protected Areas (MPAs) across the north-east Atlantic, as agreed under the Oslo Paris (OSPAR) Convention and other international commitments to which the UK is a
	Every six years, the UK is required to report on the conservation status of habitats and species listed under Annexes I, II, IV and V of the European Council Directive 92/43/EEC, known as the Habitats Directive. In order to fulfil its obligations, the Department for Environment, Food and Rural Affairs (Defra) has directed the Statutory Nature Conservation Bodies (SNCBs) to carry out a programme of MPA monitoring. The SNCB responsible for nature conservation in inshore waters (between 0 nm and 12 nm from the
	This monitoring report primarily explores data acquired from the 2023 post-designation monitoring survey of Essex Estuaries SAC.  
	This report does not provide a formal condition assessment of the designated features. NE should use the evidence provided from this report and other sources to make assessments on the condition of designated features within an MPA. The preliminary condition assessments provided at the end of this report are therefore indicative only. 
	1.1 Site overview 
	The Essex Estuaries SAC is in the south-east of England and consists of the rivers Crouch, Colne, Blackwater, and associated tributaries (Figure 1). The water system forms a complex and diverse habitat with multiple intertidal sand banks, mudflats, shellfish fisheries, industrial works, military testing zones, and several neighboring built up areas such as Clacton-on-Sea. The Essex Estuaries SAC ranked highly in NE's internal prioritisation for MPA monitoring and has therefore been selected as one of NE’s S
	 
	Figure
	Figure 1. Map showing the location of the Essex Estuaries SAC in the context of other MPAs in the surrounding area (© Natural England 2025). Inset map (bottom right) shows the location of Essex in the east of England. Basemap contains OS data © Crown copyright and database rights 2025. OS AC0000851168.  
	The Essex Estuary SAC is designated to protect the Annex II Species and Annex I Features (as listed under the Conservation of Habitats and Species Regulations 2017) and associated sub-features presented in Table 1. The multiple range of environments present with the SAC includes intertidal and subtidal, sheltered, and exposed areas, and a wide range of benthic substrates that give rise to a diverse array of communities. Sentinel monitoring is proposed here to target the subtidal sediment habitats and as suc
	There is a productive oyster fishery, with associated dredging areas and habitat adapting fishing techniques. Therefore, sample site selection has been adapted to avoid disturbance which we are unable to measure, due to anthropogenic extraction.  
	Table 1. Designated features and associated sub-features present in the Essex Estuaries SAC. 
	SAC feature type 
	SAC feature type 
	SAC feature type 
	SAC feature type 
	SAC feature type 

	Features 
	Features 

	Sub-features 
	Sub-features 


	SAC feature type 
	SAC feature type 
	SAC feature type 

	Features 
	Features 

	Sub-features 
	Sub-features 



	Habitat 
	Habitat 
	Habitat 
	Habitat 

	H1330 Atlantic salt meadows (Glauco-Puccinellietalia maritimae) 
	H1330 Atlantic salt meadows (Glauco-Puccinellietalia maritimae) 

	N/A 
	N/A 


	Complex 
	Complex 
	Complex 

	H1130 Estuaries 
	H1130 Estuaries 

	Atlantic salt meadows (Glauco-Puccinellietalia maritimae) 
	Atlantic salt meadows (Glauco-Puccinellietalia maritimae) 
	Subtidal mud 
	Intertidal seagrass beds 
	Intertidal mixed sediments 
	Intertidal sand and muddy sand 
	Subtidal sand 
	Subtidal seagrass beds 
	Intertidal mud 
	Intertidal rock 
	Subtidal coarse sediment 
	Subtidal mixed sediments 
	Intertidal coarse sediment 


	Habitat 
	Habitat 
	Habitat 

	H1420 Mediterranean and thermo-Atlantic halophilous scrubs (Sarcocornetea fruticosi) 
	H1420 Mediterranean and thermo-Atlantic halophilous scrubs (Sarcocornetea fruticosi) 

	N/A 
	N/A 


	Habitat 
	Habitat 
	Habitat 

	H1140 Mudflats and sandflats not covered by seawater at low tide 
	H1140 Mudflats and sandflats not covered by seawater at low tide 

	Intertidal mud 
	Intertidal mud 
	Intertidal seagrass beds 
	Intertidal coarse sediment 
	Intertidal sand and muddy sand 
	Intertidal mixed sediments 


	Habitat 
	Habitat 
	Habitat 

	H1110 Sandbanks which are slightly covered by sea water all the time 
	H1110 Sandbanks which are slightly covered by sea water all the time 

	Subtidal seagrass beds 
	Subtidal seagrass beds 
	Subtidal mud 
	Subtidal mixed sediments 
	Subtidal coarse sediment 
	Subtidal sand 


	Habitat 
	Habitat 
	Habitat 

	H1310 Salicornia and other annuals colonising mud and sand 
	H1310 Salicornia and other annuals colonising mud and sand 

	N/A 
	N/A 


	Habitat 
	Habitat 
	Habitat 

	H1320 Spartina swards (Spartinion maritimae) 
	H1320 Spartina swards (Spartinion maritimae) 

	N/A 
	N/A 




	1.2 Existing data 
	1.2.1 Sublittoral sediments 
	Comparisons will be made between the 2023 data and data gathered in 2012 and 2017 (Figure 2). These data were collected by the Environment Agency (EA), in collaboration with NE, using EA Water Environment Regulations (WER) compliant Day Grab sampling techniques (Environment Agency, 2012). In 2012, a total of 45 stations were surveyed. 69 samples were collected for infauna, 45 samples were collected for PSA analysis, and 12 samples were collected for sediment chemistry analysis. In 2017, a total of 54 statio
	was only viable for PSA analysis. In addition, 9 samples were collected for sediment chemistry analysis. 

	 
	Figure
	Figure 2. Two maps showing the distribution of grab samples during the 2012 (left map) and 2017 (right map) Essex Estuaries SAC grab surveys, overlaid on the Essex Estuaries SAC boundary layer (© Natural England 2025). Basemap contains OS data © Crown copyright and database rights 2025. OS AC0000851168.  
	1.3 Aims and objectives 
	1.3.1 High level conservation objectives 
	High-level site-specific conservation objectives serve as benchmarks against which to monitor and assess the efficacy of management measures in maintaining a designated feature in, or restoring it to, ‘favourable’ conservation status. 
	As detailed on the NE Designated Sites View website (Natural England, 2023) the conservation objectives for the site, subject to natural change are: 
	1.
	1.
	1.
	 The integrity of the site is maintained or restored as appropriate. 

	2.
	2.
	 The site contributes to achieving the Favourable Conservation Status of its qualifying features. 


	1.3.2 Definition of favourable condition 
	Favourable conservation status, with respect to a habitat feature, means that, subject to natural change: 
	•
	•
	•
	 Its extent and distribution are stable or increasing; 

	•
	•
	 Its structures and functions, including its quality, and the composition of its characteristic biological communities, are such as to ensure that it remains in a condition which is healthy and not deteriorating; and 

	•
	•
	 Its natural supporting processes are unimpeded. 


	The extent of a habitat feature refers to the total area in the site occupied by the qualifying feature and must also include consideration of its distribution. A reduction in feature extent has the potential to alter the physical and biological functioning of habitats (Elliott et al., 1998). The distribution of a habitat feature influences the component communities present and represents the structure and function of the habitat (JNCC, 2022). 
	Structure encompasses the physical components of a habitat type, the key and influential species present, and incorporates topography, habitat composition, and distribution. Physical structure can have a significant influence on the hydrodynamic regime operating at varying spatial scales in the marine environment, as well as influencing the presence and distribution of associated biological communities. The function of habitat features includes processes such as elemental cycling, benthic-pelagic coupling, 
	1.3.3 Report aims and objectives 
	The primary aim of this report is to describe the attributes of the selected designated features (Table 1) within Essex Estuaries SAC. This information will contribute to the future assessment and monitoring of feature condition. 
	The broad objectives of this monitoring report are provided below: 
	1.
	1.
	1.
	 Identify and map subtidal communities and habitats, using benthic grab methodologies, and compare, where possible, to previous habitat maps to highlight any significant changes. 

	2.
	2.
	 Identify benthic contamination and PSA data and compare, where possible, to previous survey data. 

	3.
	3.
	 Identify and record the abundance and location of Non-Native Species wherever encountered during the survey. 

	4.
	4.
	 Derive, where possible, any changes in condition of the subtidal sedimentary habitats and the communities they support, to form part of an ongoing time-series of data. 


	To achieve these objectives and inform the assessment of feature condition, several reporting sub-objectives will be addressed. These sub-objectives will provide evidence for Feature Attributes and supporting processes as defined in the Supplementary Advice on Conservation Objectives (SACOs) developed by NE for Essex Estuaries SAC (Natural England, 2023). The specific attributes that have been surveyed and described in this report are listed in Table 2. Additional attributes, largely pertaining to the physi
	Table 2. Attributes monitored as part of the 2023 Essex Estuaries SAC benthic grab survey. 
	Feature/sub feature 
	Feature/sub feature 
	Feature/sub feature 
	Feature/sub feature 
	Feature/sub feature 

	Attribute 
	Attribute 

	Current target 
	Current target 


	Feature/sub feature 
	Feature/sub feature 
	Feature/sub feature 

	Attribute 
	Attribute 

	Current target 
	Current target 



	Subtidal coarse sediment 
	Subtidal coarse sediment 
	Subtidal coarse sediment 
	Subtidal coarse sediment 
	Subtidal mixed sediment 
	Subtidal mud 
	Subtidal sand 

	Distribution: presence and spatial distribution of biological communities 
	Distribution: presence and spatial distribution of biological communities 

	Maintain the presence and spatial distribution of all subtidal sediment communities. 
	Maintain the presence and spatial distribution of all subtidal sediment communities. 


	Subtidal coarse sediment 
	Subtidal coarse sediment 
	Subtidal coarse sediment 
	Subtidal mixed sediment 
	Subtidal mud 
	Subtidal sand 

	Extent and distribution 
	Extent and distribution 

	Maintain the total extent and spatial distribution of all subtidal sediments. 
	Maintain the total extent and spatial distribution of all subtidal sediments. 


	Subtidal coarse sediment 
	Subtidal coarse sediment 
	Subtidal coarse sediment 
	Subtidal mixed sediment 
	Subtidal mud 
	Subtidal sand 

	Structure and function: presence and abundance of key structural and influential species 
	Structure and function: presence and abundance of key structural and influential species 

	[Maintain OR Recover OR Restore] the abundance of listed species, to enable each of them to be a viable component of the habitat. 
	[Maintain OR Recover OR Restore] the abundance of listed species, to enable each of them to be a viable component of the habitat. 


	Subtidal coarse sediment; 
	Subtidal coarse sediment; 
	Subtidal coarse sediment; 
	Subtidal mixed sediment; 
	Subtidal mud; 
	Subtidal sand 

	Structure: species composition of component communities 
	Structure: species composition of component communities 

	Maintain the species composition of component communities. 
	Maintain the species composition of component communities. 


	Subtidal coarse sediment; 
	Subtidal coarse sediment; 
	Subtidal coarse sediment; 
	Subtidal mixed sediment; 
	Subtidal mud; 
	Subtidal sand 

	Structure: non-native species and pathogens (habitat) 
	Structure: non-native species and pathogens (habitat) 

	Reduce the introduction and spread of non-native species and pathogens, and their impacts. 
	Reduce the introduction and spread of non-native species and pathogens, and their impacts. 


	Subtidal coarse sediment; 
	Subtidal coarse sediment; 
	Subtidal coarse sediment; 
	Subtidal mixed sediment; 
	Subtidal mud; 
	Subtidal sand 

	Structure: sediment composition and distribution 
	Structure: sediment composition and distribution 

	Maintain the distribution of sediment composition types across the feature. 
	Maintain the distribution of sediment composition types across the feature. 


	Subtidal coarse sediment; 
	Subtidal coarse sediment; 
	Subtidal coarse sediment; 
	Subtidal mixed sediment; 
	Subtidal mud; 
	Subtidal sand 

	Supporting processes: sediment contaminants 
	Supporting processes: sediment contaminants 

	Reduce surface sediment contaminant levels to concentrations where they are not adversely impacting the infauna of the feature. 
	Reduce surface sediment contaminant levels to concentrations where they are not adversely impacting the infauna of the feature. 




	2. Methods 
	2.1 Survey design 
	Sixty-three grab stations were selected, with triplicate grabs at 13 of those stations, giving a total of 89 possible samples (Figure 3). All sample stations were selected to match those previously sampled successfully (+/- 10 m accuracy), in 2012 and/or 2017. Sampling was carried out using a standard 0.1 m2 Day Grab and in accordance with the relevant guidelines (ISO, 2014 & CSEMP, 2012). All samples were analysed for biomass (of each major taxonomic group), macrofauna and particle size [analysis] (PSA) in
	 
	Figure
	Figure 3. Map showing the location of planned grab stations for the 2023 Essex Estuaries SAC survey, overlaid on the SAC boundary (© Natural England 2025) and WER waterbody boundary layers (© Environment Agency 2025). Basemap contains OS data © Crown copyright and database rights 2025. OS AC0000851168.  
	  
	2.2 Data acquisition and processing 
	All surveying was conducted by EA Survey Officers, on board the Coastal Survey Vessel (CSV), Thames Guardian. 
	A Day Grab survey of Essex Estuaries SAC was conducted over 5 days between 4th and 8th June 2023, and 3 days between 11th and 13th July 2023. Surveying was carried out using EA WER compliant Day Grab methodology (Environment Agency, 2012).  
	Samples for both biota and PSA were collected at 62 of the planned stations, of which triplicate samples for biota were collected at 13 stations. One station, ESX23H, yielded only empty grabs. 
	A summary of the samples collected are shown in Table 3 and the locations of surveyed stations are detailed in Figure 4. 
	Table 3. Summary of samples collected during the 2023 Essex Estuaries SAC survey. 
	Equipment 
	Equipment 
	Equipment 
	Equipment 
	Equipment 

	Data type 
	Data type 

	No. of stations 
	No. of stations 

	No. of samples 
	No. of samples 



	Day grab 
	Day grab 
	Day grab 
	Day grab 

	Biota 
	Biota 

	62 
	62 

	88 
	88 


	Day grab 
	Day grab 
	Day grab 

	PSA 
	PSA 

	62 
	62 

	57* 
	57* 


	Day grab 
	Day grab 
	Day grab 

	Sediment Chemistry 
	Sediment Chemistry 

	9 
	9 

	4** 
	4** 




	* Due to the unforeseen closure of the EA’s laboratory in 2023, 5 samples that were collected for PSA were unable to be analysed. 
	**Due to the unforeseen closure of the EA’s laboratory in 2023, only 4 of the samples collected for sediment chemistry were able to be analysed.  
	 
	Figure
	Figure 4. Maps showing the location of day grab stations surveyed during the 2023 Essex Estuaries SAC survey, overlaid on the SAC boundary layer (© Natural England 2025). The top left map shows stations for biota, the bottom left map shows stations for PSA, and the bottom right map shows stations for sediment chemistry. Basemap contains OS data © Crown copyright and database rights 2025. OS AC0000851168.  
	  
	2.3 Data preparation and analysis 
	2.3.1 Data preparation 
	Sediment particle size 
	All PSA samples were analysed by the National Laboratory Service (NLS) using an in-house methodology adhering to the NMBAQC’s best practice guidance (Mason, 2011). 
	Sediment particle size distribution data (0.5 phi (ϕ) classes) were grouped into the percentage contribution of gravel, sand and mud derived from the classification proposed by Folk (1954). In addition, each sample was assigned to one of four sediment broad scale habitats (BSHs) using a modified version of the classification model produced during the MESH project (Long, 2006). Sediment data were visualised using ternary plots generated using the R package ‘Ternary’ (Smith, 2017). 
	Sediment Chemistry 
	Samples were analysed after being homogenised, jaw crushed and sieved to < 63μm (NLS, 2016). Sediment dry weight contaminant concentrations were normalised to 5 % aluminium (for heavy metals) and 2.5 % total organic carbon content (for organics) to take account of the variation between sediment types (OSPAR Commission, 2008; OSPAR Commission 2014) for comparison.  
	Heavy metals, Polycyclic-Aromatic Hydrocarbons (PAHs), and Polychlorinated Biphenyls (PCBs) results were compared against OSPAR sediment contaminant assessment criteria (OSPAR, 2025). The Background Assessment Concentrations (BAC) defines background or ‘pristine’ contaminant thresholds, and Environmental Assessment Criteria/Effects Range Low (EAC/ERL) define concentrations above which may chronically impact marine fauna. 
	Benthic data 
	Prior to analysis, taxonomic data were checked against information in the World Register of Marine Species (WoRMS, 2024) to ensure that taxonomic nomenclature was up to date and that there were no taxon synonyms in the data, which might artificially inflate apparent taxon abundances. 
	Prior to statistical analyses of assemblages within the Essex Estuaries SAC, truncation and preparation of the data was undertaken. Methods for truncation are provided in Appendix 2. Data truncation is necessary to minimise the inconsistencies in the resolution of laboratory analyses and serves to standardise the data. This increases the confidence we have in our interpretation of the data. 
	2.3.2 Statistical analyses 
	Infaunal assemblages 
	To assess changes in infaunal assemblages over time, univariate and multivariate approaches to data analysis were taken. As was done in the previous report (Miller, Pryor & Lord, 2019), infaunal data were divided by WER water body and broadscale habitat prior to analysis. Analyses were conducted on these subsets of data. This is because there is the potential for geographic differences in infaunal assemblages to confound any temporal trends in the data (Figure 5). However, only infaunal data for A5.3 Subtid
	 
	Figure
	Figure 5. Non-metric multidimensional scaling plot of invertebrate assemblages across 3 surveys (2012, 2017, and 2023) within four broadscale habitats and within four water bodies. This shows that investigation of changes over time could potentially be confounded by inherent differences in assemblages between water bodies. (© Natural England 2025). 
	Univariate analyses 
	The taxon richness (S) values recorded within each BSH were compared between years using negative binomial generalised linear mixed effects models (GLMMs) using the glmer.nb function in the R package lme4 (Bates et al., 2015; R Core Team, 2024). A negative binomial distribution was selected to account for the overdispersion inherent in ecological count data (i.e., where variance exceeds the mean). The negative binomial distribution accommodates this extra variability and provides more reliable model estimat
	Logged total faunal abundance values (N) were compared between years using the lmer function in lme4. Again, the water body was modelled as a random effect to account for differences between water bodies. P values were estimated by Satterthwaite’s method in the R package lmerTest (Kuznetsova, 2017). 
	Multivariate analyses 
	Prior to analysis, ‘presence only’ data were converted to abundances equal to 1 and the data were divided by BSH to be analysed separately. Assemblages in each BSH were compared between years using multivariate generalised linear models. These were conducted using the manyglm function in the mvabund package (Wang et al., 2022) for R. Multivariate taxon abundance data were modelled as a function of survey year. Given the prevalence of zero values, counts were modelled using the negative binomial distribution
	Where a significant relationship was recorded (α = 0.05), separate univariate tests were run on individual taxa. To determine which taxa were driving statistically significant differences in assemblages between years, the anova.manyglm() function within the mvabund package was used. Here, the P values for individual taxa are adjusted for multiple comparisons using a step-down resampling procedure. This approach provides a similar function to the similarity percentages (SIMPER) method (Clarke, 1993) but allo
	2.4 Non-Native Species 
	The taxa recorded in the grab data were cross-referenced against lists of non-indigenous species selected for the assessment of Good Environmental Status in GB waters under MSFD Descriptor 2, Ecological Status assessment for WER Water Bodies (coastal and estuarine) and identified as significant by the GB Non-Native Species Secretariat 
	(Appendix 1). Taxa were also cross-referenced with species listed in the JNCC ‘Non-native marine species in British waters: a review and directory’ report by Eno et al., (1997). These taxa are listed in Appendix 1.  

	3. Results 
	3.1 Sublittoral sediments 
	3.1.1 Particle Size Analysis (PSA) 
	The Essex Estuaries SAC survey identified four sediment BSHs from the 57 samples analysed in 2023 (Table 4 and Figure 6). The depths recorded across the survey ranged from 1.19 m to 25.22 m (mean ± SD = 7.71 ± 5.43 m). 
	Table 4. Number of grab samples assigned to broadscale habitats (BSHs) for the 2023 Essex Estuaries SAC survey. (© Natural England 2025). 
	Broadscale Habitat 
	Broadscale Habitat 
	Broadscale Habitat 
	Broadscale Habitat 
	Broadscale Habitat 

	Number of grabs 
	Number of grabs 

	Percent of grabs (%) 
	Percent of grabs (%) 



	A5.1 – Subtidal coarse sediment 
	A5.1 – Subtidal coarse sediment 
	A5.1 – Subtidal coarse sediment 
	A5.1 – Subtidal coarse sediment 

	1 
	1 

	1.75 
	1.75 


	A5.2 – Subtidal sand 
	A5.2 – Subtidal sand 
	A5.2 – Subtidal sand 

	4 
	4 

	7.02 
	7.02 


	A5.3 – Subtidal mud 
	A5.3 – Subtidal mud 
	A5.3 – Subtidal mud 

	29 
	29 

	50.88 
	50.88 


	A5.4 – Subtidal mixed sediments 
	A5.4 – Subtidal mixed sediments 
	A5.4 – Subtidal mixed sediments 

	23 
	23 

	40.35 
	40.35 




	The most commonly recorded BSH in 2023 was A5.3 Subtidal mud, which was assigned to 50.88% of the samples analysed. The second most recorded BSH was A5.4 Subtidal mixed sediments, which was assigned to 40.35% of samples analysed. Both BSHs were widespread throughout the SAC (Figure 5). Subtidal mud was recorded in depths ranging from 1.19 m to 18.19 m (mean ± SD = 6.61 ± 4.23 m) and was mostly assigned to the Folk description sandy mud (19 samples). Subtidal mixed sediments were recorded in depths ranging f
	Only 4 (7.02%) of the samples analysed were assigned to the BSH A5.2 Subtidal sand. This BSH was recorded to the south of Buxey Sand, in Whitaker Channel, and adjacent Foulness sands and Maplin Sands (Figure 5). Subtidal sand was recorded in depths ranging from 4.97 m to 19.25 m (mean ± SD = 10.59 ± 6.18 m) and consisted of the Folk descriptions sand, muddy sand, and slightly gravelly sand (Table 5). 
	The BSH A5.1 Subtidal coarse sediment accounted for only 1 sample, which was recorded at a depth of 18.09 m. This BSH was recorded adjacent to Maplin Sands. 
	  
	Table 5. Mean ± standard deviation depth and % substratum type for the four sediment BSHs assigned to grab samples during the 2023 Essex Estuaries SAC monitoring survey. (© Natural England 2025). 
	Physical characteristic 
	Physical characteristic 
	Physical characteristic 
	Physical characteristic 
	Physical characteristic 

	A5.1 Subtidal coarse sediment (n = 1) 
	A5.1 Subtidal coarse sediment (n = 1) 

	A5.2 Subtidal sand (n = 4) 
	A5.2 Subtidal sand (n = 4) 

	A5.3 Subtidal mud (n = 29) 
	A5.3 Subtidal mud (n = 29) 

	A5.4 Subtidal mixed sediments (n = 23) 
	A5.4 Subtidal mixed sediments (n = 23) 



	Depth (m) 
	Depth (m) 
	Depth (m) 
	Depth (m) 

	18.09 
	18.09 

	10.59 ± 6.18 
	10.59 ± 6.18 

	6.61 ± 4.23 
	6.61 ± 4.23 

	8.16 ± 6.26 
	8.16 ± 6.26 


	Silt/clay % 
	Silt/clay % 
	Silt/clay % 

	1.51 
	1.51 

	8.21 ± 7.1 
	8.21 ± 7.1 

	60.9 ± 17.27 
	60.9 ± 17.27 

	46 ± 21.29 
	46 ± 21.29 


	Sand % 
	Sand % 
	Sand % 

	71.92 
	71.92 

	91.24 ± 6.64 
	91.24 ± 6.64 

	38.66 ± 17.52 
	38.66 ± 17.52 

	32.66 ± 18.41 
	32.66 ± 18.41 


	Gravel % 
	Gravel % 
	Gravel % 

	27.26 
	27.26 

	0.84 ± 1.2 
	0.84 ± 1.2 

	0.53 ± 0.89 
	0.53 ± 0.89 

	21.52 ± 17.86 
	21.52 ± 17.86 




	 
	Figure
	Figure 6. Three maps showing the distribution of day grab stations and the BSHs assigned to each station during the Essex Estuaries SAC surveys conducted in 2012 (top left), 2017 (top right), and 2023 (bottom left) (© Natural England 2025). Basemap contains OS data © Crown copyright and database rights 2025. OS AC0000851168.  
	3.1.2 Sediment chemistry analysis 
	Four samples from the 2023 Essex Estuaries SAC survey were analysed for sediment chemistry. Of those samples, 2 could be matched and compared with historic sediment chemistry sample locations from 2012. No samples that were analysed from the 2023 survey could be matched with the locations of sediment chemistry samples analysed for the 2017 survey. The distribution of sediment chemistry samples taken in each year can be seen in Figure 7. 
	 
	Figure
	Figure 7. Three maps showing the distribution of day grab stations where sediment chemistry samples were taken during the Essex Estuaries SAC surveys conducted in 2012 (bottom left), 2017 (top right), and 2023 (top left) (© Natural England 2025). WER waterbody boundary layers subject to Environment Agency copyright and database rights (© Environment Agency 2025). Basemap contains OS data © Crown copyright and database rights 2025. OS AC0000851168. 
	The results from the 2023 sediment chemistry analysis are shown in Table 6 below. Where matching historic samples were available, they have been included next to the corresponding 2023 result and highlighted grey.  
	Table 6. Sediment chemistry results, including Heavy metal, organotin (HF Digest: Dry Weight (mg per kg)) and poly-aromatic hydrocarbon (μg per kg surface sediment: Dry Weight), from the 2023 Essex Estuaries SAC survey. For OSPAR thresholds -  Blue and *: Below BAC threshold, considered at background levels, Below MRV: Equivalent to blue, below minimum recordable value of the machine, Green and ~: Above BAC but below EAC/ERL threshold - elevated levels in marine environment, Red and #: Above EAC/ERL thresho
	Analyte 
	Analyte 
	Analyte 
	Analyte 
	Analyte 

	2023 
	2023 
	ESX23V 

	2012 
	2012 
	ESX NE 36 

	2023 
	2023 
	ESX23L 

	2023 
	2023 
	ESX23M 

	2012 
	2012 
	ESX NE 2 

	2023 
	2023 
	COL23C 


	Analyte 
	Analyte 
	Analyte 

	2023 
	2023 
	ESX23V 

	2012 
	2012 
	ESX NE 36 

	2023 
	2023 
	ESX23L 

	2023 
	2023 
	ESX23M 

	2012 
	2012 
	ESX NE 2 

	2023 
	2023 
	COL23C 


	Analyte 
	Analyte 
	Analyte 

	2023 
	2023 
	ESX23V 

	2012 
	2012 
	ESX NE 36 

	2023 
	2023 
	ESX23L 

	2023 
	2023 
	ESX23M 

	2012 
	2012 
	ESX NE 2 

	2023 
	2023 
	COL23C 


	Analyte 
	Analyte 
	Analyte 

	2023 
	2023 
	ESX23V 

	2012 
	2012 
	ESX NE 36 

	2023 
	2023 
	ESX23L 

	2023 
	2023 
	ESX23M 

	2012 
	2012 
	ESX NE 2 

	2023 
	2023 
	COL23C 



	2,2,4,4,5,5-Hexabromodiphenyl ether [ug/kg] 
	2,2,4,4,5,5-Hexabromodiphenyl ether [ug/kg] 
	2,2,4,4,5,5-Hexabromodiphenyl ether [ug/kg] 
	2,2,4,4,5,5-Hexabromodiphenyl ether [ug/kg] 

	0.02 
	0.02 

	<0.1 
	<0.1 

	0.02 
	0.02 

	0.02 
	0.02 

	<0.1 
	<0.1 

	0.03 
	0.03 


	2,2,4,4,5,6-Hexabromodiphenyl ether [ug/kg] 
	2,2,4,4,5,6-Hexabromodiphenyl ether [ug/kg] 
	2,2,4,4,5,6-Hexabromodiphenyl ether [ug/kg] 

	0.03 
	0.03 

	<0.1 
	<0.1 

	0.02 
	0.02 

	0.03 
	0.03 

	<0.1 
	<0.1 

	0.028 
	0.028 


	2,2,4,4,5-Pentabromodiphenyl ether [ug/kg] 
	2,2,4,4,5-Pentabromodiphenyl ether [ug/kg] 
	2,2,4,4,5-Pentabromodiphenyl ether [ug/kg] 

	0.067 
	0.067 

	<0.1 
	<0.1 

	0.05 
	0.05 

	0.11 
	0.11 

	0.208 
	0.208 

	0.12 
	0.12 


	2,2,4,4,6-Pentabromodiphenyl ether [ug/kg] 
	2,2,4,4,6-Pentabromodiphenyl ether [ug/kg] 
	2,2,4,4,6-Pentabromodiphenyl ether [ug/kg] 

	0.02 
	0.02 

	<0.1 
	<0.1 

	0.02 
	0.02 

	0.02 
	0.02 

	0.105 
	0.105 

	0.032 
	0.032 


	2,2,4,4-Tetrabromodiphenyl ether [ug/kg] 
	2,2,4,4-Tetrabromodiphenyl ether [ug/kg] 
	2,2,4,4-Tetrabromodiphenyl ether [ug/kg] 

	0.1 
	0.1 

	<0.1 
	<0.1 

	0.07 
	0.07 

	0.12 
	0.12 

	0.201 
	0.201 

	0.13 
	0.13 


	2,4,4-TriBromoDiphenylEther [ug/kg] 
	2,4,4-TriBromoDiphenylEther [ug/kg] 
	2,4,4-TriBromoDiphenylEther [ug/kg] 

	0.02 
	0.02 

	<0.1 
	<0.1 

	0.02 
	0.02 

	0.02 
	0.02 

	<0.1 
	<0.1 

	0.02 
	0.02 


	TR
	TH
	P
	Aluminium: HF Digest [mg/kg] 


	56000 
	56000 

	46400 
	46400 

	37000 
	37000 

	64000 
	64000 

	62100 
	62100 

	69000 
	69000 


	Anthracene [ug/kg] 
	Anthracene [ug/kg] 
	Anthracene [ug/kg] 

	8.8~ 
	8.8~ 

	22.5~ 
	22.5~ 

	17~ 
	17~ 

	11~ 
	11~ 

	38~ 
	38~ 

	23~ 
	23~ 


	Arsenic [mg/kg] 
	Arsenic [mg/kg] 
	Arsenic [mg/kg] 

	19 8* 
	19 8* 

	11.9* 
	11.9* 

	12* 
	12* 

	19* 
	19* 

	17.2* 
	17.2* 

	18* 
	18* 


	Benzo(a)Anthracene [ug/kg] 
	Benzo(a)Anthracene [ug/kg] 
	Benzo(a)Anthracene [ug/kg] 

	34~ 
	34~ 

	35.2~ 
	35.2~ 

	57~ 
	57~ 

	38~ 
	38~ 

	190~ 
	190~ 

	100~ 
	100~ 


	Benzo(a)Pyrene [ug/kg] 
	Benzo(a)Pyrene [ug/kg] 
	Benzo(a)Pyrene [ug/kg] 

	36~ 
	36~ 

	37.3~ 
	37.3~ 

	52~ 
	52~ 

	42~ 
	42~ 

	225~ 
	225~ 

	140~ 
	140~ 


	Benzo(g,h,i)Perylene [ug/kg] 
	Benzo(g,h,i)Perylene [ug/kg] 
	Benzo(g,h,i)Perylene [ug/kg] 

	43* 
	43* 

	30.4* 
	30.4* 

	40* 
	40* 

	53* 
	53* 

	222^ 
	222^ 

	150^ 
	150^ 


	Cadmium [mg/kg] 
	Cadmium [mg/kg] 
	Cadmium [mg/kg] 

	0.08 * 
	0.08 * 

	0.082* 
	0.082* 

	0.099* 
	0.099* 

	0.094* 
	0.094* 

	0.19* 
	0.19* 

	0.19* 
	0.19* 


	Carbon, Organic [%] 
	Carbon, Organic [%] 
	Carbon, Organic [%] 

	1.1 
	1.1 

	n/a 
	n/a 

	0.17 
	0.17 

	1.1 
	1.1 

	n/a 
	n/a 

	2 
	2 


	Chromium [mg/kg] 
	Chromium [mg/kg] 
	Chromium [mg/kg] 

	82# 
	82# 

	87.3# 
	87.3# 

	80* 
	80* 

	86# 
	86# 

	114# 
	114# 

	90# 
	90# 


	Chrysene + Triphenylene [ug/kg] 
	Chrysene + Triphenylene [ug/kg] 
	Chrysene + Triphenylene [ug/kg] 

	43~ 
	43~ 

	42.8~ 
	42.8~ 

	60~ 
	60~ 

	48~ 
	48~ 

	214~ 
	214~ 

	110~ 
	110~ 


	Copper [mg/kg] 
	Copper [mg/kg] 
	Copper [mg/kg] 

	18* 
	18* 

	25.1* 
	25.1* 

	11* 
	11* 

	21* 
	21* 

	50.8# 
	50.8# 

	32~ 
	32~ 


	Dry Solids at 30 C [%] 
	Dry Solids at 30 C [%] 
	Dry Solids at 30 C [%] 

	39 
	39 

	64.1 
	64.1 

	78 
	78 

	43 
	43 

	39.8 
	39.8 

	37 
	37 


	Fluoranthene [ug/kg] 
	Fluoranthene [ug/kg] 
	Fluoranthene [ug/kg] 

	66~ 
	66~ 

	44.7~ 
	44.7~ 

	120~ 
	120~ 

	79~ 
	79~ 

	363~ 
	363~ 

	240~ 
	240~ 


	Hexachlorobenzene [ug/kg] 
	Hexachlorobenzene [ug/kg] 
	Hexachlorobenzene [ug/kg] 

	0.1* 
	0.1* 

	<1^ 
	<1^ 

	0.1* 
	0.1* 

	0.2^ 
	0.2^ 

	<1^ 
	<1^ 

	0.1* 
	0.1* 


	Hexachlorobutadiene [ug/kg] 
	Hexachlorobutadiene [ug/kg] 
	Hexachlorobutadiene [ug/kg] 

	0.1 
	0.1 

	<1 
	<1 

	0.1 
	0.1 

	0.2 
	0.2 

	<1 
	<1 

	0.1 
	0.1 


	Indeno(1,2,3-cd)pyrene [ug/kg] 
	Indeno(1,2,3-cd)pyrene [ug/kg] 
	Indeno(1,2,3-cd)pyrene [ug/kg] 

	39* 
	39* 

	24.9* 
	24.9* 

	38* 
	38* 

	47^ 
	47^ 

	193^ 
	193^ 

	150^ 
	150^ 


	Iron [mg/kg] 
	Iron [mg/kg] 
	Iron [mg/kg] 

	32000 
	32000 

	27500 
	27500 

	22000 
	22000 

	36000 
	36000 

	43000 
	43000 

	40000 
	40000 


	Lead [mg/kg] 
	Lead [mg/kg] 
	Lead [mg/kg] 

	26* 
	26* 

	26.3* 
	26.3* 

	19* 
	19* 

	29* 
	29* 

	50.5# 
	50.5# 

	41~ 
	41~ 


	Lithium [mg/kg] 
	Lithium [mg/kg] 
	Lithium [mg/kg] 

	49 
	49 

	35.4 
	35.4 

	30 
	30 

	57 
	57 

	63.2 
	63.2 

	71 
	71 


	Manganese [mg/kg] 
	Manganese [mg/kg] 
	Manganese [mg/kg] 

	420 
	420 

	405 
	405 

	340 
	340 

	380 
	380 

	492 
	492 

	380 
	380 


	Mercury [mg/kg] 
	Mercury [mg/kg] 
	Mercury [mg/kg] 

	0.064* 
	0.064* 

	0.051* 
	0.051* 

	0.04* 
	0.04* 

	0.078~ 
	0.078~ 

	0.132~ 
	0.132~ 

	0.14~ 
	0.14~ 


	Naphthalene [ug/kg] 
	Naphthalene [ug/kg] 
	Naphthalene [ug/kg] 

	35~ 
	35~ 

	31.9~ 
	31.9~ 

	14~ 
	14~ 

	42~ 
	42~ 

	99.8~ 
	99.8~ 

	51~ 
	51~ 


	Nickel [mg/kg] 
	Nickel [mg/kg] 
	Nickel [mg/kg] 

	27* 
	27* 

	34.9* 
	34.9* 

	17* 
	17* 

	32* 
	32* 

	53.9^ 
	53.9^ 

	37^ 
	37^ 


	Nitrogen [mg/kg] 
	Nitrogen [mg/kg] 
	Nitrogen [mg/kg] 

	1700 
	1700 

	n/a 
	n/a 

	950 
	950 

	1700 
	1700 

	n/a 
	n/a 

	2500 
	2500 


	PCB - 028 [ug/kg] 
	PCB - 028 [ug/kg] 
	PCB - 028 [ug/kg] 

	0.1* 
	0.1* 

	<0.1* 
	<0.1* 

	0.1* 
	0.1* 

	0.1* 
	0.1* 

	<0.4~ 
	<0.4~ 

	0.21* 
	0.21* 


	PCB - 052 [ug/kg] 
	PCB - 052 [ug/kg] 
	PCB - 052 [ug/kg] 

	0.1* 
	0.1* 

	<0.1* 
	<0.1* 

	0.1* 
	0.1* 

	0.1* 
	0.1* 

	<0.2~ 
	<0.2~ 

	0.15~ 
	0.15~ 


	PCB - 101 [ug/kg] 
	PCB - 101 [ug/kg] 
	PCB - 101 [ug/kg] 

	0.1* 
	0.1* 

	<0.1* 
	<0.1* 

	0.1* 
	0.1* 

	0.11* 
	0.11* 

	0.4~ 
	0.4~ 

	0.29~ 
	0.29~ 


	PCB - 118 [ug/kg] 
	PCB - 118 [ug/kg] 
	PCB - 118 [ug/kg] 

	0.1* 
	0.1* 

	<0.1* 
	<0.1* 

	0.1* 
	0.1* 

	0.1* 
	0.1* 

	<0.2~ 
	<0.2~ 

	0.32~ 
	0.32~ 


	PCB - 138 [ug/kg] 
	PCB - 138 [ug/kg] 
	PCB - 138 [ug/kg] 

	0.1* 
	0.1* 

	<0.1* 
	<0.1* 

	0.1* 
	0.1* 

	0.12* 
	0.12* 

	<0.2~ 
	<0.2~ 

	0.1* 
	0.1* 


	PCB - 153 [ug/kg] 
	PCB - 153 [ug/kg] 
	PCB - 153 [ug/kg] 

	0.11* 
	0.11* 

	<0.1* 
	<0.1* 

	0.1* 
	0.1* 

	0.14* 
	0.14* 

	0.36~ 
	0.36~ 

	0.4~ 
	0.4~ 


	PCB - 180 [ug/kg] 
	PCB - 180 [ug/kg] 
	PCB - 180 [ug/kg] 

	0.1* 
	0.1* 

	<0.1* 
	<0.1* 

	0.1* 
	0.1* 

	0.1* 
	0.1* 

	<0.1* 
	<0.1* 

	0.19~ 
	0.19~ 


	Phenanthrene [ug/kg] 
	Phenanthrene [ug/kg] 
	Phenanthrene [ug/kg] 

	58~ 
	58~ 

	37.8~ 
	37.8~ 

	81~ 
	81~ 

	66~ 
	66~ 

	190~ 
	190~ 

	120~ 
	120~ 


	Pyrene [ug/kg] 
	Pyrene [ug/kg] 
	Pyrene [ug/kg] 

	53~ 
	53~ 

	48.3~ 
	48.3~ 

	97~ 
	97~ 

	62~ 
	62~ 

	344~ 
	344~ 

	210~ 
	210~ 


	Tributyl Tin [ug/kg] 
	Tributyl Tin [ug/kg] 
	Tributyl Tin [ug/kg] 

	1.3 
	1.3 

	<3 
	<3 

	1 
	1 

	1.1 
	1.1 

	<5 
	<5 

	4.1 
	4.1 


	Zinc [mg/kg] 
	Zinc [mg/kg] 
	Zinc [mg/kg] 

	72* 
	72* 

	76.5* 
	76.5* 

	47* 
	47* 

	83* 
	83* 

	157# 
	157# 

	130~ 
	130~ 




	 
	3.2 Infaunal communities 
	In total, 405 taxa were identified from the samples collected in 2023. However, no native oysters (Ostrea edulis) were found. Species richness ranged from 7 to 95 taxa per grab. Mean species richness was highest in A5.4 Subtidal mixed sediments and lowest in A5.2 Subtidal sand (Table 7). This aligns with the mean species richness values for BSHs recorded in the 2017 survey. 
	Table 7. Number of infaunal samples analysed for each sediment BSH during the 2017 and 2023 Essex Estuaries SAC surveys, along with mean ± standard error values for taxa richness and abundance. (© Natural England 2025).  
	BSH 
	BSH 
	BSH 
	BSH 
	BSH 

	Year 
	Year 

	Number of samples 
	Number of samples 

	Taxa richness 
	Taxa richness 

	Abundance 
	Abundance 



	A5.1 Subtidal coarse sediment 
	A5.1 Subtidal coarse sediment 
	A5.1 Subtidal coarse sediment 
	A5.1 Subtidal coarse sediment 

	2017 
	2017 

	0 
	0 

	- 
	- 

	- 
	- 


	TR
	2023 
	2023 

	1 
	1 

	23 
	23 

	75 
	75 


	A5.2 Subtidal sand 
	A5.2 Subtidal sand 
	A5.2 Subtidal sand 

	2017 
	2017 

	10 
	10 

	13.10 ± 1.62 
	13.10 ± 1.62 

	68.9 ± 16.9 
	68.9 ± 16.9 


	TR
	2023 
	2023 

	6 
	6 

	17.5 ± 0.92 
	17.5 ± 0.92 

	444.33 ± 176.35 
	444.33 ± 176.35 


	A5.3 Subtidal mud 
	A5.3 Subtidal mud 
	A5.3 Subtidal mud 

	2017 
	2017 

	18 
	18 

	23.06 ± 2.53 
	23.06 ± 2.53 

	238.3 ± 45.4 
	238.3 ± 45.4 


	TR
	2023 
	2023 

	45 
	45 

	31.51 ± 3.09 
	31.51 ± 3.09 

	479.42 ± 77.73 
	479.42 ± 77.73 


	A5.4 Subtidal mixed sediments 
	A5.4 Subtidal mixed sediments 
	A5.4 Subtidal mixed sediments 

	2017 
	2017 

	25 
	25 

	49.08 ± 3.23 
	49.08 ± 3.23 

	677.2 ± 80.6 
	677.2 ± 80.6 


	TR
	2023 
	2023 

	36 
	36 

	62.31 ± 4.64 
	62.31 ± 4.64 

	1440.22 ± 295.59 
	1440.22 ± 295.59 




	To aid further interpretation of results, the SAC was split into five geographic areas for statistical analysis: Colne Estuary, Blackwater Estuary, Outer Blackwater, Crouch Estuary and Essex Coastal. Data were compared between 2017 and 2023 in all areas except for the Colne Estuary. The Colne Estuary was not surveyed in 2017, so data from 2023 were compared with data collected in 2012 for this area. Mean species richness was highest in the Blackwater and Crouch estuaries (61 ± 8.05 and 57.94 ± 6.47). The Co
	3.2.1 A5.1 Subtidal coarse sediment 
	Only 1 sample was assigned to the BSH A5.1 Subtidal coarse sediment in 2023. A total of 23 unique taxa were recorded in this sample. This BSH was not recorded in the 2017 
	infaunal survey. As such, no univariate or multivariate statistical comparisons of assemblages within this BSH between the 2017 and 2023 could be conducted. 

	3.2.2 A5.2 Subtidal sand 
	A total of 111 unique taxa were recorded in the A5.2 BSH across the two survey years. 88 taxa were recorded in 2017, and 57 taxa were recorded in 2023. Controlling for water body, taxon richness did not show a statistically clear difference between survey years. However, total faunal abundance did show a statistically clear difference, with total abundances typically higher in 2023. 
	Table 8. Negative binomial generalised linear mixed model summary of taxon richness over time in A5.2. Estimates are on the log scale, with 2023 as the reference (intercept). Year coefficients indicate the direction and magnitude of change in richness relative to 2023. Standard errors and z values describe the uncertainty and strength of these estimates, and P values indicate statistical significance. The intercept row is included for model completeness but has no explicit ecological interpretation (© Natur
	Model term 
	Model term 
	Model term 
	Model term 
	Model term 

	Estimate 
	Estimate 

	Standard Error 
	Standard Error 

	z value 
	z value 

	P value 
	P value 



	Intercept (2023) 
	Intercept (2023) 
	Intercept (2023) 
	Intercept (2023) 

	2.918 
	2.918 

	0.108 
	0.108 

	26.94 
	26.94 

	<.001 
	<.001 


	2017 
	2017 
	2017 

	0.122 
	0.122 

	0.135 
	0.135 

	0.905 
	0.905 

	0.365 
	0.365 




	Table 9. Linear mixed effects model summary of log faunal abundances over time in A5.2. Estimates are on the log scale, with 2023 as the reference (intercept). Year coefficients indicate the direction and magnitude of change in richness relative to 2023. Standard errors and t values describe the uncertainty and strength of these estimates, and P values indicate statistical significance. The intercept row is included for model completeness but has no explicit ecological interpretation  (© Natural England 202
	 
	 
	 
	 
	 

	Estimate 
	Estimate 

	Standard Error 
	Standard Error 

	t value 
	t value 

	P value 
	P value 



	Intercept (2023) 
	Intercept (2023) 
	Intercept (2023) 
	Intercept (2023) 

	5.492 
	5.492 

	0.363 
	0.363 

	15.14 
	15.14 

	<.001 
	<.001 


	2017 
	2017 
	2017 

	-1.091 
	-1.091 

	0.459 
	0.459 

	-2.38 
	-2.38 

	0.032 
	0.032 




	Significant differences in assemblage structures were apparent between survey years (Wald = 7.79, P = 0.005). 
	 
	Figure
	Figure 8. Multidimensional scaling of benthic infauna data gathered from subtidal sand in 2017 and 2023. Different years are indicated by different coloured station label, which represent locations of individual samples in the ordination space. Based on Bray Curtis similarities of log(n+1) transformed abundances. (© Natural England 2025). 
	Examination of the taxa driving the significant differences between years showed that this difference was driven by 1 taxon: Pseudocuma (Pseudocoma) longicorne. This species was more abundant in 2023 than in 2017 (Figure 9). 
	  
	 
	Figure
	Figure 9. Relative abundances of taxa recorded in subtidal sand in 2017 and 2023 during benthic surveys. Displayed taxa are the taxa which showed significantly clear differences in abundances between years. Taxon abundances across all years are presented in each facet, with abundances for a given year displayed by larger, coloured icons. (© Natural England 2025). 
	3.2.3 A5.3 Subtidal mud 
	A total of 350 unique taxa were recorded in the A5.3 BSH across the three survey years. 70 taxa were recorded in the Colne in 2012, 182 taxa were recorded in 2017, and 276 taxa were recorded in 2023. There was insufficient evidence to identify a clear statistical difference in taxon richness values or log total faunal abundances between years. 
	Table 10. Negative binomial generalised linear mixed model summary of taxon richness over time in A5.3. 2023 data are modelled as the reference (Intercept) term. (© Natural England 2025). 
	 
	 
	 
	 
	 

	Estimate 
	Estimate 

	Standard Error 
	Standard Error 

	z value 
	z value 

	P value 
	P value 



	(Intercept 2023) 
	(Intercept 2023) 
	(Intercept 2023) 
	(Intercept 2023) 

	3.384 
	3.384 

	0.150 
	0.150 

	22.52 
	22.52 

	<.001 
	<.001 


	year2012 
	year2012 
	year2012 

	-0.400 
	-0.400 

	0.216 
	0.216 

	-1.85 
	-1.85 

	.064 
	.064 


	year2017 
	year2017 
	year2017 

	-0.164 
	-0.164 

	0.150 
	0.150 

	-1.09 
	-1.09 

	.274 
	.274 




	  
	Table 11. Linear mixed effects model summary of log faunal abundances over time in A5.3. 2023 data are modelled as the reference (Intercept) term. (© Natural England 2025). 
	 
	 
	 
	 
	 

	Estimate 
	Estimate 

	Standard Error 
	Standard Error 

	t value 
	t value 

	P value 
	P value 



	(Intercept 2023) 
	(Intercept 2023) 
	(Intercept 2023) 
	(Intercept 2023) 

	5.378 
	5.378 

	0.353 
	0.353 

	15.24 
	15.24 

	<.001 
	<.001 


	year2012 
	year2012 
	year2012 

	0.578 
	0.578 

	0.526 
	0.526 

	1.10 
	1.10 

	.276 
	.276 


	year2017 
	year2017 
	year2017 

	-0.313 
	-0.313 

	0.366 
	0.366 

	-0.86 
	-0.86 

	.395 
	.395 




	Individual multivariate data analyses within the A5.3 BSH were conducted for each water body to compare assemblages between years. Data from the Blackwater water body were excluded from the statistical comparison as only a single sample was assigned to this BSH in the 2017 data. Clear statistical differences in assemblages were apparent in the four remaining water bodies. 
	Table 12. Summary of multivariate generalised linear models of invertebrate assemblage data between years in the A5.3 BSH. Models were fitted using a negative binomial error structure to account for overdispersion typical in ecological count data. Wald statistics and P values represent tests of differences in overall assemblage composition, with 2023 as the reference (intercept). Significant year effects indicate that assemblage composition in that year differs from 2023. Intercept rows are included for mod
	Water body 
	Water body 
	Water body 
	Water body 
	Water body 

	Term 
	Term 

	Wald statistic 
	Wald statistic 

	P value 
	P value 



	Blackwater Outer 
	Blackwater Outer 
	Blackwater Outer 
	Blackwater Outer 

	Intercept (2023) 
	Intercept (2023) 

	8.800 
	8.800 

	.021 
	.021 


	Blackwater Outer 
	Blackwater Outer 
	Blackwater Outer 

	2017 
	2017 

	8.801 
	8.801 

	.021 
	.021 


	Colne 
	Colne 
	Colne 

	Intercept (2023) 
	Intercept (2023) 

	11.69 
	11.69 

	.002 
	.002 


	Colne 
	Colne 
	Colne 

	2012 
	2012 

	11.68 
	11.68 

	.002 
	.002 


	Crouch 
	Crouch 
	Crouch 

	Intercept (2023) 
	Intercept (2023) 

	9.203 
	9.203 

	.047 
	.047 


	Crouch 
	Crouch 
	Crouch 

	2017 
	2017 

	9.207 
	9.207 

	.047 
	.047 


	Essex 
	Essex 
	Essex 

	Intercept (2023) 
	Intercept (2023) 

	10.52 
	10.52 

	.003 
	.003 


	Essex 
	Essex 
	Essex 

	2017 
	2017 

	10.51 
	10.51 

	.003 
	.003 




	The taxa driving these differences are shown in the figures below. 
	Blackwater Outer 
	Although there was evidence of a clear statistical effect of survey year on assemblage structure in Blackwater Outer, there was insufficient evidence to conclude a clear statistical difference in abundances of any individual taxon between 2017 and 2023. 
	 
	Figure
	Figure 10. Multidimensional scaling of benthic infauna data gathered from Blackwater Outer subtidal mud in 2017 and 2023. Different years are indicated by different coloured station label, which represent locations of individual samples in the ordination space. Based on Bray Curtis similarities of log(n+1) transformed abundances. (© Natural England 2025). 
	  
	Colne 
	Six taxa were responsible for the observed difference between 2012 and 2023 (Figure 12). 
	 
	Figure
	Figure 11. Multidimensional scaling of benthic infauna data gathered from Colne subtidal mud in 2012 and 2023. Different years are indicated by different coloured station label, which represent locations of individual samples in the ordination space. Based on Bray Curtis similarities of log(n+1) transformed abundances. (© Natural England 2025). 
	 
	Figure
	Figure 12. Relative abundances of taxa recorded in the Colne subtidal mud in 2012 and 2023 during benthic surveys. Displayed taxa are the taxa which showed significantly clear differences in abundances between years. Taxon abundances across all years are presented in each facet, with abundances for a given year displayed by larger, coloured icons. (© Natural England 2025). 
	  
	Crouch 
	As with the Blackwater Outer, there was insufficient evidence to conclude a clear statistical difference in the abundances of any taxon in the Crouch between 2017 and 2023, despite there being evidence of a clear statistical effect of survey year on assemblage structure. 
	 
	Figure
	Figure 13. Multidimensional scaling of benthic infauna data gathered from Crouch subtidal mud in 2017 and 2023. Different years are indicated by different coloured station label, which represent locations of individual samples in the ordination space. Based on Bray Curtis similarities of log(n+1) transformed abundances. (© Natural England 2025). 
	  
	Essex 
	Three taxa were responsible for the observed difference between 2017 and 2023 (Figure 15). 
	 
	Figure
	Figure 14. Multidimensional scaling of benthic infauna data gathered from Essex subtidal mud in 2017 and 2023. Different years are indicated by different coloured station label, which represent locations of individual samples in the ordination space. Based on Bray Curtis similarities of log(n+1) transformed abundances. (© Natural England 2025). 
	  
	 
	Figure
	Figure 15. Relative abundances of taxa recorded in the Essex subtidal mud in 2017 and 2023 during benthic surveys. Displayed taxa are the taxa which showed significantly clear differences in abundances between years. Taxon abundances across all years are presented in each facet, with abundances for a given year displayed by larger, coloured icons. (© Natural England 2025). 
	3.2.4 A5.4 Subtidal mixed sediment 
	A total of 438 unique taxa were recorded in the A5.4 BSH across the survey years. 21 taxa were recorded in the Colne in 2012, 305 taxa were recorded in 2017, and 336 taxa were recorded in 2023. Taxon richness values in 2023 were typically higher than those in 2012, but there was insufficient evidence of a statistically clear difference with the values from 2017. There was insufficient evidence of differences in total faunal abundances between years. 
	Table 13. Negative binomial generalised linear mixed model summary of taxon richness over time in A5.4. 2023 data are modelled as the reference (Intercept) term. (© Natural England 2025). 
	 
	 
	 
	 
	 

	Estimate 
	Estimate 

	Standard Error 
	Standard Error 

	z value 
	z value 

	P value 
	P value 



	(Intercept 2023) 
	(Intercept 2023) 
	(Intercept 2023) 
	(Intercept 2023) 

	4.143 
	4.143 

	0.078 
	0.078 

	53.51 
	53.51 

	<.001 
	<.001 


	year2012 
	year2012 
	year2012 

	-1.052 
	-1.052 

	0.501 
	0.501 

	-2.10 
	-2.10 

	.036 
	.036 


	year2017 
	year2017 
	year2017 

	-0.018 
	-0.018 

	0.121 
	0.121 

	-0.15 
	-0.15 

	.881 
	.881 




	 
	 
	 
	 
	 
	Table 14. Linear mixed effects model summary of log faunal abundances over time in A5.4. 2023 data are modelled as the reference (Intercept) term. (© Natural England 2025). 
	 
	 
	 
	 
	 

	Estimate 
	Estimate 

	Standard Error 
	Standard Error 

	z value 
	z value 

	P value 
	P value 



	(Intercept 2023) 
	(Intercept 2023) 
	(Intercept 2023) 
	(Intercept 2023) 

	6.613 
	6.613 

	0.197 
	0.197 

	33.642 
	33.642 

	<.001 
	<.001 


	year2012 
	year2012 
	year2012 

	0.529 
	0.529 

	1.196 
	1.196 

	0.442 
	0.442 

	.660 
	.660 


	year2017 
	year2017 
	year2017 

	-0.008 
	-0.008 

	0.307 
	0.307 

	-0.025 
	-0.025 

	.980 
	.980 




	Significant differences in assemblages were apparent between survey years (Wald = 31.9, P = 0). 
	Individual multivariate data analyses within the A5.4 BSH were conducted for each water body to compare assemblages between years. Data from the Colne water body were excluded from the statistical comparison as only a single sample was assigned to this BSH in each of the 2012 and 2023 survey data. Clear statistical differences in assemblages were apparent in the four remaining water bodies between 2023 and 2017. 
	Table 15. Summary of multivariate generalised linear models of invertebrate assemblage data between years in the A5.4 BSH. (© Natural England 2025). 
	Water body 
	Water body 
	Blackwater 
	Blackwater 
	Blackwater 
	Blackwater 

	Blackwater Outer 
	Blackwater Outer 

	Blackwater Outer 
	Blackwater Outer 

	Crouch 
	Crouch 

	Crouch 
	Crouch 

	Essex 
	Essex 

	Essex 
	Essex 



	  
	The taxa driving these differences are shown in the figures below. 
	Blackwater 
	Four taxa were responsible for the observed difference between 2017 and 2023 (Figure 17). 
	 
	Figure
	Figure 16. Multidimensional scaling of benthic infauna data gathered from Blackwater subtidal mixed sediments in 2017 and 2023. Different years are indicated by different coloured station label, which represent locations of individual samples in the ordination space. Based on Bray Curtis similarities of log(n+1) transformed abundances. (© Natural England 2025). 
	 
	Figure
	Figure 17. Relative abundances of taxa recorded in the Blackwater subtidal mixed sediments in 2017 and 2023 during benthic surveys. Displayed taxa are the taxa which showed significantly clear differences in abundances between years. Taxon abundances across all years are presented in each facet, with abundances for a given year displayed by larger, coloured icons. (© Natural England 2025). 
	  
	Blackwater Outer 
	Seven taxa were responsible for the observed difference between 2017 and 2023 (Figure 19). 
	 
	Figure
	Figure 18. Multidimensional scaling of benthic infauna data gathered from Blackwater Outer subtidal mixed sediments in 2017 and 2023. Different years are indicated by different coloured station label, which represent locations of individual samples in the ordination space. Based on Bray Curtis similarities of log(n+1) transformed abundances. (© Natural England 2025). 
	 
	Figure
	Figure 19. Relative abundances of taxa recorded in the Blackwater Outer subtidal mixed sediments in 2017 and 2023 during benthic surveys. Displayed taxa are the taxa which showed significantly clear differences in abundances between years. Taxon abundances across all years are presented in each facet, with abundances for a given year displayed by larger, coloured icons. (© Natural England 2025). 
	  
	Crouch 
	Four taxa were responsible for the observed difference between 2017 and 2023 (Figure 21). 
	 
	Figure
	Figure 20. Multidimensional scaling of benthic infauna data gathered from Crouch subtidal mixed sediments in 2017 and 2023. Different years are indicated by different coloured station label, which represent locations of individual samples in the ordination space. Based on Bray Curtis similarities of log(n+1) transformed abundances. (© Natural England 2025). 
	 
	Figure
	Figure 21. Relative abundances of taxa recorded in the Crouch subtidal mixed sediments in 2017 and 2023 during benthic surveys. Displayed taxa are the taxa which showed significantly clear differences in abundances between years. Taxon abundances across all years are presented in each facet, with abundances for a given year displayed by larger, coloured icons. (© Natural England 2025). 
	  
	Essex 
	Four taxa were responsible for the observed difference between 2017 and 2023 (Figure 23). 
	 
	Figure
	Figure 22. Multidimensional scaling of benthic infauna data gathered from Essex subtidal mixed sediments in 2017 and 2023. Different years are indicated by different coloured station label, which represent locations of individual samples in the ordination space. Based on Bray Curtis similarities of log(n+1) transformed abundances. (© Natural England 2025). 
	 
	Figure
	Figure 23. Relative abundances of taxa recorded in the Essex subtidal mixed sediments in 2017 and 2023 during benthic surveys. Displayed taxa are the taxa which showed significantly clear differences in abundances between years. Taxon abundances across all years are presented in each facet, with abundances for a given year displayed by larger, coloured icons. (© Natural England 2025). 
	3.2.5 Biotopes 
	All 88 samples were assigned to biotopes in the 2023 Essex Estuaries SAC survey (Table 16 and Figure 24). Out of those samples, 74 were classified to Level 5 or above. Two biotopes dominated the samples, accounting for 63.64% of the samples between them. 
	The most common biotope was SS.SSa.CMuSa.AalbNuc (Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment), which was assigned to 31 samples. This biotope was found in all 5 areas of the SAC, although most commonly in the Essex (12 of 31 samples) and Outer Blackwater (13 of 19 samples) areas. 
	The second most common biotope was CR.HCR.XFa.Mol (Molgula manhattensis with a hydroid and bryozoan turf on tide-swept moderately wave-exposed circalittoral rock), which was assigned to 25 samples. This biotope was found in all areas of the SAC except the Colne. In the Essex coastal area of the SAC, it was located close to the estuary mouths. Whilst this is a rock biotope the substratum can be heterogeneous (JNCC, 2025). Most of the samples assigned to this biotope were analysed as A5.4 Subtidal mixed sedim
	Table 16. Number of samples assigned to each biotope during the 2023 Essex Estuaries SAC survey. (BW = Blackwater, OBW = Outer Blackwater, CRO = Crouch, COL = Colne, ESX = Essex). (© Natural England 2025). 
	EUNIS code 
	EUNIS code 
	A4.138 

	 
	Figure
	Figure 24. Map showing the distribution of day grab stations and the biotopes assigned to each station during the 2023 Essex Estuaries SAC survey (© Natural England 2025). Basemap contains OS data © Crown copyright and database rights 2025. OS AC0000851168.  
	Table 17. Mean ± standard error values for taxa richness and abundance, mean IQI score and IQI status per biotope recorded during the 2023 Essex Estuaries SAC survey. (© Natural England 2025). 
	Biotope 
	Biotope 
	CR.HCR.XFa.Mol 

	3.2.6 Infaunal Quality Index (IQI) 
	IQI values were calculated using the Environment Agency IQI tool (Phillips et al, 2014). The IQI is used to assess the ecological status of macrobenthic infaunal samples. IQI values close to 1 indicate benthic invertebrate communities are close to their natural unimpacted state; those that are near to zero indicate a high level of pollution or disturbance. 
	Overall, most of the samples were classified as “Good” (33 samples) or “High” (31 samples). Twenty-four samples were classified as “Moderate”, and no samples were classified and “Poor” or “Bad” (Table 18). 
	Table 18. WER IQI Ecological statuses, their IQI value ranges and the number and percentage of samples that were classified as each status. (© Natural England 2025). 
	IQI Status 
	IQI Status 
	Bad 

	The Outer Blackwater had the highest IQI with a mean score of 0.73, whilst Essex had the lowest IQI with a mean score of 0.69. All waterbodies had mean scores that indicate a classification of “Good” (Table 19 and Figure 25). 
	Table 19. Mean IQI values and corresponding ecological status of each waterbody assessed during the Essex Estuary SAC 2023 survey. (© Natural England 2025). 
	Waterbody 
	Waterbody 
	Blackwater 

	 
	Figure
	Figure 25. Map showing the ecological status of each sample taken during the 2023 Essex Estuaries SAC survey (© Natural England 2025). Ecological status is classified based on IQI values. Basemap contains OS data © Crown copyright and database rights 2025. OS AC0000851168.  
	  
	Only one sample was assigned to the BSH A5.1 Subtidal coarse sediment during the 2023 survey and it was classified as “Moderate” with a mean IQI score of 0.63.  
	The BSH A5.2 Subtidal sand was only found in samples from in the Essex waterbody. The A5.2 Subtidal sand samples were classified as “Good” ecological status with a mean IQI value of 0.66. However, this value is close to the Good/Moderate boundary of 0.64. Of these samples 2 were classified as “Moderate” ecological status and 4 as “Good” ecological status. IQI ranged from 0.63 in Whitaker Channel to 0.71 at the northernmost sampling point adjacent Maplin Sands. 
	The BSH A5.3 Subtidal mud was found throughout the SAC and samples were classified as “Good” ecological status. The mean IQI value for A5.3 Subtidal mud was 0.71. There was high variability across samples, ranging from “Moderate” (IQI value = 0.44) in the Crouch Estuary to “High” (IQI value = 0.88) in the Outer Blackwater. 
	The BSH A5.4 Subtidal mixed sediments was found throughout the SAC and was classified as “Good” ecological status. This BSH had the highest mean IQI value at 0.72. Although there was also high variability across samples. Ecological status ranged from “Moderate” (IQI value = 0.47) in the Crouch Estuary to “High” (IQI value = 0.95) in the Crouch Estuary. 
	Table 20. Mean IQI values and corresponding ecological status of each BSH assessed during the Essex Estuaries SAC 2023 survey. (© Natural England 2025). 
	BSH 
	BSH 
	A5.1 Subtidal coarse sediment 

	  
	3.3 Non-Native Species 
	Eleven non-native species were recorded during the 2023 survey across all waterbodies of the SAC (Table 21 and Figure 26). The highest numbers of non-native species were found in the Crouch Estuary (660 individuals), followed by the Blackwater Estuary (259 individuals).  
	Table 21. Number of non-native species recorded per waterbody during the 2023 Essex Estuaries SAC survey. (BW = Blackwater, OBW = Outer Blackwater, CRO = Crouch, COL = Colne, ESX = Essex). (© Natural England 2025). 
	Taxon 
	Taxon 
	Ammothea hilgendorfi 

	 
	Figure
	Figure 26. Two maps showing the total abundance of non-native species per grab taken from within the Essex Estuaries SAC in 2023 (left) and 2017 (right) (© Natural England 2025). Basemap contains OS data © Crown copyright and database rights 2025. OS AC0000851168.  
	The most abundant species was the ostracod Eusarsiella zostericola, with a total of 621 individuals. This species was found in all 5 waterbodies of the SAC, but most abundantly in the Blackwater Estuary (243 individuals) and Crouch Estuary (228 individuals). The species was found in 49 out of 88 samples analysed.  
	The second most abundant species was the caprellid amphipod, Paracaprella tenuis, with a total of 261 individuals. This species is not listed on the GB Non-Native Species Portal or in Eno et al (1997). However, it was flagged in the infauna results as non-native and the identification confirmed at audit. This species was only found in the Crouch Estuary at stations CRO23B (1 individual), CRO23C (1 individual), CRO23F (139 individuals), and CRO23G (120 individuals).  
	Another species not listed in either non-native species references, but with high abundance, was the manila clam, Ruditapes philippinarum. This species was found in all waterbodies of the SAC with a total abundance of 233. It was found in 41 out of 88 samples analysed and most abundant in the Crouch Estuary (114 individuals). 
	Other non-native species found include: Ammothea hilgendorfi (17 samples), Austrominius modestus (2 samples), Crepidula fornicata (11 samples), Ensis leei (1 sample), Grandidierella japonica (1 sample), Mercenaria mercenaria (1 sample), Monocorophium sextonae (1 sample), and Styela clava (2 samples). The distribution of all non-native species found during the survey can be seen in Figure 27. 
	 
	Figure
	Figure 27. Two maps showing the distribution of non-native species identified in day grab samples taken from within the Essex Estuaries SAC in 2023 (left) and 2017 (right) (© Natural England 2025). Basemap contains OS data © Crown copyright and database rights 2025. OS AC0000851168.  
	3.4 Features and Species of Conservation Interest 
	No species designated as Features of Conservation Interest (FOCI) within the Essex Estuaries SAC were identified during the 2023 survey. No native oysters (Ostrea edulis) were found during the sample analysis or noted as being seen in samples in the field. 
	The reef forming worm, Sabellaria spinulosa, was found at 25 stations sampled and analysed for infauna (Figure 28). This species was present only in the A5.4 Subtidal mixed sediments BSH. The highest abundances were recorded in the Outer Blackwater waterbody at OBW23P (247 individuals), and Essex waterbody at ESX23Q (170 
	individuals) and ESX23L (145 individuals). At the remaining 22 stations the abundance ranged from 1 to 40 individuals per sample. It was not within the scope of this survey or report to assess the reefiness of Sabellaria spinulosa. Therefore, there is insufficient evidence to determine the presence of Sabellaria spinulosa reef. 

	 
	Figure
	Figure 28. Map showing the distribution and abundance of Sabellaria spinulosa identified in day grab samples taken from within the Essex Estuaries SAC in 2023 (© Natural England 2025). Basemap contains OS data © Crown copyright and database rights 2025. OS AC0000851168.  
	3.5 Marine litter 
	Marine litter was recorded at 79 out of 88 samples analysed for infauna. Litter was found in all waterbodies across the SAC and categorised using OSPAR guidance (Appendix 3). The most frequently occurring litter was plastic fibre (60 samples), followed by plastic fragments (55 samples). Although plastic fragments had a higher total count across all samples (total = 206 pieces) compared to plastic fragments (60 pieces). The total counts of all litter categories found per waterbody are shown in Table 22. 
	  
	Table 22. Number of marine litters recorded per waterbody during the 2023 Essex Estuaries SAC survey. (BW = Blackwater, OBW = Outer Blackwater, CRO = Crouch, COL = Colne, ESX = Essex). (© Natural England 2025). 
	Litter Type 
	Litter Type 
	Glass Piece (D3) 

	4. Discussion 
	4.1 Sublittoral sediments 
	4.1.1 Structure: sediment composition and distribution 
	All four designated sediment BSHs were observed during the 2023 Essex Estuaries SAC survey.  
	The distribution of subtidal sediments in 2023 were generally similar to that observed in 2017. The estuaries were a mixture of A5.3 Subtidal mud and A5.4 Subtidal mixed sediments. Although there were slightly more muddier sediments in 2023 compared to 2017, where mixed sediments were more dominant.  
	In the coastal areas, sediments were a mixture of sand, mud, and mixed sediments, again similar to those observed in 2017. One sample was assigned to A5.1 Coarse sediments in the Essex waterbody, adjacent Maplin Sands. This sample had a high percentage of sand (71.92%). Subtidal coarse sediment was not recorded in samples in 2017; however, it was recorded in the Blackwater (3 samples), Outer Blackwater (1 sample), Essex (2 samples), and Crouch (2 samples) waterbodies in 2012.  
	Appendix 4 shows the changes in PSA and biotopes between stations with matched locations in 2017 and 2023. 
	4.1.2 Supporting processes: sediment contaminants 
	Due to unforeseen closure of the EA’s laboratory in 2023, only 4 (ESX23V, ESX23L, ESX23M and COL23C) of the 9 samples collected for sediment contaminants were analysed. These samples were in the Colne Estuary (1 sample) and the Essex waterbody between Buxey Sand and Lee-over-Sands (3 samples). 
	None of the 2023 samples matched the locations of samples collected in 2017, so no comparisons between 2017 and 2023 could be made. Only 2 (COL23C and ESX23L) of the 4 samples analysed matched sample locations from 2012, meaning limited temporal comparisons of sediment contaminants could be made. In addition, the limited sample size that was analysed may not be fully representative of the overall site. 
	From the 4 samples that were analysed, most of the contaminants were detected at levels below the Environmental Assessment Criteria/Effects Range Low (EAC/ERL) thresholds. Only Chromium exceeded the OSPAR ERL threshold at all stations except ESX23L. Although this station was only just below the ERL and Background Assessment Concentrations (BAC) threshold of 81 mg kg-1. Matched stations in 2012 (ESX NE 36 & ESX NE 2) also exceeded the ERL threshold for chromium, at slightly higher levels than 2023. 
	Several contaminants that were recorded as above the OSPAR ERL threshold in the Colne sample (ESX NE 2) in 2012 were below the ERL threshold in the 2023 sample (COL23C). These included copper, lead, and zinc. However, some contaminants have increased slightly between 2012 and 2023, including aluminium, arsenic, lithium, and PCB – 118. PCBs are included in OSPAR’s List of Chemicals for Priority Action (LCPA) (OSPAR, 2024). 
	More of the contaminants showed increases from 2012 to 2023 in the Essex waterbody sample. These included: Arsenic, Benzo(a)Anthracene, Benzo(a)Pyrene, Benzo(g,h,i)Perylene, Cadmium, Chrysene + Triphenylene, Fluoranthene, Indeno(1,2,3-cd)pyrene, Phenanthrene, and Pyrene. Despite these increases all remained below the ERL thresholds, with Arsenic, Benzo(g,h,i)Perylene, Cadmium, and Indeno(1,2,3-cd)pyrene also remaining below BAC thresholds. All these contaminants, except Cadmium and Arsenic which are metals,
	4.2 Infaunal communities 
	4.2.1 Distribution: presence and spatial distribution of biological communities 
	A range of biotopes were recorded across the SAC, reflecting the different habitats and depth range of samples. In both 2017 and 2023, 2 biotopes were the most common, with other biotopes accounting for much lower numbers of samples each. In 2023, these biotopes were SS.SSa.CMuSa.AalbNuc (31 samples) and CR.HCR.XFa.Mol (25 samples). And in 2017 they were SS.SBR.PoR.SspiMx (14 samples) and SS.SSa.CMuSa.AalbNuc (11 samples).  
	The SS.SSa.CMuSa.AalbNuc biotope was common in both 2017 and 2023 in the Outer Blackwater, and Whitaker Channel in the Essex waterbody. This biotope is characterised by the bivalves Abra alba and Nucula nitidosa. There is no indication of significant change in the presence and distribution of this biotope since 2017. 
	The second most common biotope in 2023, CR.HCR.XFa.Mol, was abundant in the Blackwater, Outer Blackwater, Crouch, and northern part of the Essex waterbody. Where this biotope was present in 2023 in the Outer Blackwater and northern part of the Essex waterbody, it was often recorded as SS.SBR.PoR.SspiMx in 2017. Although CR.HCR.XFa.Mol is a rock biotope, the substratum can be heterogeneous including silted bedrock reefs and cobble, intersperse with patches of clean sand (JNCC, 2025). It is characterised by t
	respectively). In addition, the crustacean order, Myodocopida and sea anemones, Actiniaria, were of the topmost abundant species recorded within the 2 biotopes in 2017 and 2023. Therefore, there are some similarities between these 2 biotopes recorded in 2017 and 2023 in these 2 waterbodies, but the change in biotope suggest a shift from an annelid to a more ascidian dominated community. Whilst assignments to the biotope CR.HCR.XFa.Mol were made based on the presence of ascidians, this classification should 

	In the Blackwater estuary the 2023 samples showed CR.HCR.XFa.Mol dominated the outer estuary, transitioning to SS.SMu.ISaMu and LS.LMu.MEst.NhomMacStr in the inner estuary. In contrast, the biotopes recorded in the Blackwater estuary in 2017 were more varied, including SS.SBR.PoR.SspiMx, LS.LMu.MEst.NhomMacStr, SS.SMu.SMuVS.AphTubi, SS.SMx.SMxVS.AphPol, SS.SMu.SMuVS.NhomTubi and SS.SMx.SMxVS.CreMed. Each accounted for only 1 or 2 samples each. These biotopes are mostly characterised by polychaetes and Tubif
	Interestingly, the sample assigned to the biotope SS.SMx.SMxVS.CreMed in 2017 only contained 5 Crepidula fornicata individuals. The same station in 2023 contained a similar abundance of Crepidula (7 individuals) but was assigned to the biotope CR.HCR.XFa.Mol. Both the 2017 and 2023 sample was analysed as A5.4 Subtidal mixed sediments, but the 2023 sample had a higher abundance of ascidians compared to 2017 which was more dominated by the species Tubificoides amplivasatus.  
	Half of the samples in the Crouch estuary in 2023 were assigned to the biotope CR.HCR.XFa.Mol. However, Sabellaria spinulosa was much less abundant in these samples compared to the Outer Blackwater. The biotope SS.SMx.IMx.SpavSpAn was present in the adjoining River Roach, suggesting dense populations of the peacock worm Sabella pavonina. Similarly to the Blackwater estuary the 2017 samples were more varied, being assigned to those biotopes characterised by polychaetes and Tubificoides spp. Again, this sugge
	In the southern part of the Essex waterbody, adjacent to Maplin Sands, the biotope SS.SSa.CFiSa.ApriBatPo was the most dominant in 2023 (3 out of 5 samples). In 2017, these stations were assigned to the biotopes SS.SSa.IFiSa.NcirBat (2 samples) and SS.SSa.CMuSa (1 sample). In both 2017 and 2023 at station ESX23F, Mytilus edulis beds were recorded. However, slightly different biotopes were recorded in each year with LS.LBR.LMus.Myt.Mx present in 2023 and SS.SBR.SMus.MytSS in 2017. Although, both samples were
	It is important to note that the observed shifts from polychaete-dominated assemblages toward communities characterised by bivalves and ascidians could be a result of seasonal variations reflecting the time of year that each survey was conducted, or changes in environmental conditions or disturbance regimes. These changes do not necessarily indicate deterioration of biological communities, as overall diversity and IQI scores remain stable. 
	4.2.2 Structure: species composition of component communities 
	A5.2 Subtidal sand 
	The BSH A5.2 Subtidal sand was only found in the Essex waterbody in 2023, to the south of Buxey Sand. Within this BSH there was no apparent significant difference in species richness between 2017 and 2023. However, there was clear statistical difference in the species abundance between years due to a higher abundance of the species Pseudocuma (Pseudocoma) longicorne in 2023. Pseudocuma (Pseudocoma) longicorne is in the order Cumacea, which are small, mobile, infaunal crustaceans that feed on micro-organisms
	A5.3 Subtidal mud 
	Statistical differences in infaunal assemblages were apparent within individual waterbodies between survey years for A5.3 Subtidal mud. In the Essex waterbody, differences were due to the species Aricidea minuta, Spiophanes bombyx, and Tubificoides pseudogaster having higher abundances in 2017 than in 2023. The biotopes present in with this BSH and waterbody in 2023 suggests a change from communities characterised by polychaete species to those characterised by bivalve species such as those belonging to the
	In the Colne estuary samples were compared between 2012 and 2023, as this estuary was not surveyed in 2017. Species driving differences within this waterbody included the polychaetes, Ampharete grubei, Aphelochaeta marioni, and the genus Streblospio and the genus of clams, Ensis, which all had significantly higher abundances in 2012 than 2023. Neither Ampharete grubei nor Aphelochaeta marioni was recorded in 2023. The genus Streblospio was recorded in 2023 but in much lower abundances (136 individuals in 20
	Although there was a statistical difference in infaunal assemblages within the other waterbodies, there was insufficient evidence to conclude which species were driving these differences. In the Blackwater and Crouch estuaries, biotope assignment suggested communities have changed from those characterised by polychaetes and Tubificoides spp. to those characterised by bivalves or ascidians. Although only one station was 
	assigned to A5.3 Subtidal mud in the Blackwater estuary in 2017. In the Outer Blackwater, A5.3 Subtidal mud was assigned to the biotope SS.SSa.CMuSa.AalbNuc, characterised by bivalve species, in both years. 

	A5.4 Subtidal mixed sediments 
	Statistical differences in infaunal assemblages were apparent within individual waterbodies between survey years for A5.4 Subtidal mixed sediments. In the Blackwater estuary the species driving these differences were Amphipholis squamata, Ascidiacea, Molgula, and Nucula nucleus which were all more abundant in 2023 than 2017. The evidence suggests a change from communities dominated by Tubificoides spp. to communities characterised by ascidians. 
	In the Outer Blackwater, Achelia echinata, Candidae, Exogone naidina, Glycera tridactyla, Molgula occulta, Nannastacus, and Sphaerosyllis taylori were all more abundant in 2017 than 2023. In 2023, these sediments were dominated by either ascidians or bivalves, again suggesting a shift from the annelid dominated communities.  
	Similar was apparent in the Crouch estuary, where Ammotheidae, Molgula, and Ruditapes philippinarum were all more abundant in 2023 than 2017. The Molgula and other ascidian dominated communities in 2023 differed from the polychaete and Tubificoides spp. dominated communities in 2017. Class Bivalvia was significantly more abundant in 2017 than 2023, but this was because Bivalvia at class level was not recorded in 2023. Higher taxonomic levels of this class were recorded in 2023, as indicated by the significa
	In the Essex waterbody, A5.4 Subtidal mixed sediments were predominantly present to the north of Buxey Sand in both 2017 and 2023. In these samples, Achelia echinata and Dyopedos were more abundant in 2017 than 2023.The sea spider Achelia echinata was not recorded in 2023 but was recorded in multiple samples in 2017. The amphipod genus Dyopedos was also not recorded in A5.4 Subtidal sediments in the Essex waterbody in 2023, however Dyopedos monacanthus, at the species level was. In addition, the family, Amm
	It is important to note that differences in biological communities in each of the waterbodies and BSHs could be a result of seasonal variations reflecting the time of year that each survey was conducted. 
	Infaunal Quality Index 
	The average IQI for each waterbody indicated that the SAC was at “good” ecological status for equivalent WER classifications in 2023. Therefore, the SAC could be considered to be in favourable condition. Looking at each sediment BSH individually, all but A5.1 Subtidal coarse sediment had an average IQI that indicated “good” ecological status. A5.1 Subtidal coarse sediments had an IQI of “moderate” ecological status, however this was based on only one sample. It is also important to note that the IQI was dev
	4.2.3 Structure and function: presence and abundance of key structural and influential species 
	Guidance is still being developed by Natural England on the selection of species that can be described as ‘key structural and influential species. Species present in this study that could be considered under this attribute (based on their abundances (per grab sample), biomass, and ecology), include: 
	•
	•

	4.2.4 Structure: non-native species and pathogens 
	The number and abundance of INNS have generally increased since 2017 in all waterbodies. All species that were recorded in 2017 were also recorded in 2023. In addition, 4 other species were recorded in 2023. These were: Ensis leei, Grandidierella japonica, Monocorophium sextonae, and Paracaprella tenuis. 
	As in 2017, the ostracod, Eusarsiella zostericola, was the most abundant INNS found throughout the SAC. This species was highly abundant in the Crouch estuary with a slight increase in abundance from 2017 to 2023. However, this species showed the highest abundance in the Blackwater estuary in 2023, showing an increase from 37 individuals in 2017 to 243 individuals in 2023. Eusarsiella zostericola is commonly associated with farming of the American oyster Crassostrea virginica and has been known to be presen
	The next most abundant INNS recorded in 2023, Paracaprella tenuis, was not recorded in 2017. This species was only found in the Crouch estuary and most abundantly from 2 samples in the River Roach near Paglesham. Two other individuals were recorded in the River Crouch, close to Bridgemarsh Creek. The documented range of Paracaprella tenuis is the eastern coast of America and Brazil (WoRMS, 2024). There is little information available about this amphipod species in the UK, and it is not listed on either the 
	The slipper limpet, Crepidula fornicata, and sea spider, Ammothea hilgendorfi were recorded in higher abundances in 2023 than 2017. Ammothea hilgendorfi was only found in 3 samples in 2017: 2 in the Crouch estuary and 1 in the Outer Blackwater. In 2023, this species was found in 4 samples in the Crouch estuary (although in the same locations as 2017), 3 samples in the Outer Blackwater, and 3 in the northern part of the Essex waterbody, near the mouth of the Blackwater estuary. This suggests the species may 
	Crepidula fornicata was found in 1 sample in the Blackwater in both 2017 and 2023, in the same location. It was also found in the Outer Blackwater in 2017 but was absent here in 2023. In the Crouch estuary, Crepidula fornicata was found in 1 sample in 2017, but was widespread throughout the estuary and into the Essex waterbody in 2023, suggesting the species has increased its range in this area. Crepidula fornicata is considered to have “high” impact in the WFD UKTAG impact list (WFD UKTAG, 2025). They comp
	The manila clam, Ruditapes philippinarum, was also abundant throughout the Essex Estuaries SAC. This species was only recorded in the Crouch and Essex waterbodies (2 individuals each) in 2017. The abundance and range of this species has increased in 2023, now occurring in all waterbodies of the SAC and a total of 233 individuals. This species is not listed on either the GB Non-Native Species Portal or in Eno et al (1997) and is considered to have “low” impact in the Water Framework Directive (WFD) UK Techni
	Austrominius modestus, Mercenaria mercenaria, and Styela clava all remained low in abundance between 2017 and 2023. Austrominius modestus was found in the Crouch and 
	Essex waterbodies in 2023 (2 and 3 individuals respectively). This is a change from 2017 where it was only found in the Crouch Estuary (7 individuals). This barnacle is a fouling organism, introduced through transport on ships’ hulls (Eno et al., 1997). Although it competes with native species, it is considered to have “low” impacts in the WFD UKTAG impact list (WFD UKTAG, 2025). Similarly, the leathery sea squirt, Styela clava, was found in the Crouch and Blackwater estuaries (1 and 2 individuals respectiv

	The American jack knife clam, Ensis leei, the amphipod, Grandidierella japonica, and the mudshrimp, Monocorophium sextonae were all recorded in 2023 but not in 2017. Ensis leei and Grandidierella japonica were only recorded in the Colne estuary (1 individual each) and Monocorophium sextonae was only recorded in the Outer Blackwater (2 individuals). All 3 species are included in the GB Non-Native Species Portal. No substantial evidence has been found to suggest these species have a significant negative impac
	4.3 Marine Litter 
	The range of litter categories recorded during the 2023 survey was higher than 2017. Additional categories recorded in 2023 included: metal (B8), glass (D3), sanitary towels/tampons (A13), plastic sheets (A2), and rubber (C5). Plastic fragments (A14) remained the most abundant litter category recorded. However, in contrast to 2017, where litter was more abundant in the Blackwater and Crouch estuaries and absent or minimal in the coastal waterbodies, litter was abundant across the SAC in 2023. In addition, t
	4.4 Survey and Reporting Limitations 
	Due to the unforeseen closure of the EA’s laboratory in 2023, 5 samples that were collected for PSA and 5 samples that were collected for sediment chemistry were unable to be analysed. This limited the sediment chemistry data comparisons to just 2 samples that matched in 2023 and 2012.  
	The survey completed in 2017 was conducted in between 6th and 8th of March, whereas the 2023 survey was conducted in June (4th to 8th) and July (11th to 13th). Completing surveys at different times of the year could lead to seasonal variations in species 
	composition of communities. This could inflate the statistical differences observed between survey years. 

	The survey was undertaken in 2023, but publication of this report occurred following completion of laboratory analyses, quality assurance, data interpretation and report preparation activities. As a result, there is a gap between the timing of the survey and publication of this report. The findings presented remain the best available evidence from the 2023 monitoring programme and are considered suitable for informing assessments of condition within the Essex Estuaries SAC. 
	4.5 Recommendations for future monitoring 
	Based on the evidence presented in this report, subtidal sediment habitats within the Essex Estuaries SAC are considered to be in broadly favourable condition, with stable extent, consistent sediment distribution, and “Good” ecological status as indicated by IQI metrics. However, confidence in this assessment is moderated by limitations in contaminant data, targeted INNS monitoring, and temporal variability between surveys. 
	Importantly, the increasing abundance and spread of non-native species, alongside rising levels of marine litter, represent emerging pressures which may compromise future condition if not addressed. Consequently, while overall condition may be considered favourable, there is evidence of increasing ecological pressure and potential early signs of change, highlighting the need for continued and expanded monitoring. Below is a summary of recommendations for future monitoring: 
	•
	•

	5. Preliminary condition assessment 
	Table 23. Summary of preliminary condition assessment of Essex Estuaries SAC. This should not be taken as a formal condition assessment of the designated features. NE should use the evidence provided from this report and other sources to make assessments on the condition of designated features within an MPA. 
	Feature/ Sub feature 
	Feature/ Sub feature 
	Subtidal coarse sediment; 
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	Appendix 1: Non-Native Species 
	Priority taxa listed as non-indigenous species (present and horizon) which have been selected for assessment of Good Environmental Status in GB waters under UKMS (formerly MSFD) Descriptor 2 (GB Non-Native Species Secretariat, 2021). 
	Species 
	Species 
	Acartia tonsa 

	 
	  
	Additional taxa listed as NIS in the JNCC ‘Non-native marine species in British waters: a review and directory’ report by Eno et al., (1997) which have not been selected for assessment of GES in GB waters under MSFD. 
	Species name (1997) 
	Species name (1997) 
	Agardhiella subulata 

	 
	  
	Appendix 2: Infaunal Data Truncation 
	Raw taxon abundance and biomass matrices can often contain entries that include the same taxa recorded differently, erroneously or differentiated according to unorthodox, subjective criteria. Therefore, ahead of analysis, data should be checked and truncated to ensure that each row represents a legitimate taxon, and they are consistently recorded within the dataset. An artificially inflated taxon list (i.e., one that has not had spurious entries removed) risks distorting the interpretation of the pattern co
	It is often the case that some taxa must be merged to a level in the taxonomic hierarchy that is higher than the level at which they were identified. In such situations, a compromise must be reached between the level of information lost by discarding recorded detail on a taxon’s identity and the potential for error in analyses, results, and interpretation if that detail is retained. 
	Details of the data preparation and truncation protocols applied to the infaunal datasets acquired at Essex Estuaries SAC ahead of the analyses reported here are provided below: 
	•
	•

	Overview of truncations made to infaunal data 
	Change 
	Change 
	Removal of ‘litter’ 

	Appendix 3: Marine Litter Categories 
	Categories and sub-categories of litter items for Seafloor from the OSPAR/ICES/IBTS for North East Atlantic and Baltic. Guidance on Monitoring of Marine Litter in European Seas, a guidance document within the Common Implementation Strategy for the Marine Strategy Framework Directive, MSFD Technical Subgroup on Marine Litter, 2013. 
	Category 
	Category 
	A: Plastic 

	Related size categories 
	Size Code 
	Size Code 
	A 

	 
	  
	Appendix 4: PSA and Biotope changes 
	Differences in PSA and biotope assignments at stations surveyed in 2017 and 2023. (© Natural England 2025). 
	Site ID 
	Site ID 
	BLK23A 
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