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Foreword  

Marine Conservation Zones (MCZs) are designated under the Marine and Coastal Access 

Act (2009). Section 124 of this act sets a requirement for the Department for Environment, 

Farming and Rural Affairs (Defra) is required to provide a report to Parliament every six 

years that includes an assessment of the degree to which the conservation objectives set 

for MCZs are being achieved.     

In order to fulfil its obligations, Defra has directed the Statutory Nature Conservation 

Bodies (SNCBs) to carry out a programme of MPA monitoring to support reporting under 

section 124 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 is the Statutory Nature Conservation Body (SNCB) responsible for 

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

England utilise 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. 
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Executive summary  

Under the UK Marine & Coastal Access Act (2009), the Department for Environment, Food 

and Rural Affairs (Defra) is required to provide a report to Parliament every six years that 

includes an assessment of the degree to which the conservation objectives set for Marine 

Conservations Zones (MCZs) are being achieved. To fulfil its obligations, Defra has 

directed the Statutory Nature Conservation Bodies (SNCBs) to carry out a programme of 

Marine Protected Areas (MPA) monitoring.  

This report explores environmental and ecological sample data acquired from the 2018 

survey of the Whitsand and Looe Bay MCZ, intended to serve as the first point in a 

monitoring time series. It also includes recommendations to inform continual improvement 

and development of sample acquisition, analysis and data interpretation for future survey 

and reporting.  

Whitsand and Looe Bay MCZ is an inshore site located on the south coast of Cornwall 

within the óWestern Channel and Celtic Seaô Charting Progress 2 (CP2) sea area. Multiple 

Features of Conservation Importance (FOCI), including both habitats and species, are 

designated for protection within Whitsand and Looe Bay MCZ. This report provides a 

characterisation of a selection of Broadscale Habitat (BSH) (A4.2 Moderate energy 

circalittoral rock, A5.1 Subtidal coarse sediment, A5.2 Subtidal sand) and species FOCI 

(Sea-fan anemone Amphianthus dohrnii and Pink Sea-Fan (Eunicella verrucosa) Eunicella 

verrucosa) features designated within the MCZ. 

The report presents the results of an imagery survey designed to provide targeted 

information on the extent, distribution, structural, and functional attributes of E. verrucosa 

including information on the characteristics of the supporting habitat and physio-chemical 

properties within the MCZ. The extent and distribution of A. dohrnii is described in a limited 

capacity. Quantitative species FOCI data acquisition and subsequent interpretation was 

limited due to difficulties acquiring images of sufficient quality during the 2018 Whitsand 

and Looe Bay MCZ survey. Information relating to additional designated and undesignated 

species FOCI and anthropogenic pressures was also acquired. Collection of the 

information coincided with the introduction of the 2018 Whitsand and Looe Bay MCZ 

Byelaw (Cornwall Inshore Fisheries Conservation Authority [CIFCA], 2018) limiting bottom-

trawling and will provide a baseline in evaluating its effects.   

E. verrucosa was widespread both inside and outside the MCZ. The designated species 

FOCI was primarily recorded on rock BSH types, occurring more frequently in deeper 

waters and in eastern and southern locations (corresponding to sites outside the MCZ). 

Indicators of recruitment and reproductive capability also varied according to location and 

habitat characteristics. The supporting habitat for E. verrucosa was widespread at the 

survey locations and physio-chemical properties were in the range likely suitable to 

support recovery of the population to favourable condition. 

The report makes a number of recommendations for future monitoring of the Whitsand and 

Looe Bay MCZ. Natural England commissions a range of reports from external contractors 
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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. 
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1. Introduction  

Whitsand and Looe Bay Marine Conservation Zone (MCZ) is part of a network of sites 

designed to meet conservation objectives under the Marine and Coastal Access Act 

(2009). These sites will also contribute to an ecologically coherent network of Marine 

Protected Areas (MPAs) across the Northeast Atlantic, as agreed under the Oslo and 

Paris Convention (OSPAR) for the protection of the marine environment of the Northeast 

Atlantic and other international commitments to which the UK is a signatory. 

Under the Marine and Coastal Access Act (2009), the Department for Environment, Food 

and Rural Affairs (Defra) is required to provide a report to Parliament every six years that 

includes an assessment of the degree to which the conservation objectives set for MCZs 

are being achieved. To fulfil its obligations, Defra has directed the Statutory Nature 

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

responsible for nature conservation inshore (between 0 nm and 12 nm from the coast) is 

Natural England (NE) and the SNCB responsible for nature conservation offshore 

(between 12 nm and 200 nm from the baseline) is the Joint Nature Conservation 

Committee (JNCC).  

This monitoring report primarily explores data acquired from the first dedicated monitoring 

survey of Whitsand and Looe Bay MCZ, which will form the initial point in a monitoring time 

series against which feature condition can be assessed in the future. 

This report does not aim to provide an assessment of the condition of the designated 

features. SNCBs use evidence from MPA monitoring reports in conjunction with other 

available evidence (e.g. activities, pressures, historical data, survey data collected from 

other organisations or collected to address different drivers) to make assessments on the 

condition of designated features within an MPA. 

1.1. Site overview  

Whitsand and Looe Bay MCZ is an inshore site, covering a 52 km2 area, situated on the 

southern coast of Cornwall (Figure 1). Whitsand and Looe Bay MCZ was recommended as 

a MCZ by the óFinding Sanctuaryô regional stakeholder group project and designated in 

November 2013. The site partially overlaps the Plymouth Sound and Estuaries Special 

Area of Conservation (SAC). The site is neighboured by the Eglarooze Cliff Site of Special 

Scientific Interest (SSSI), Rame Head and Whitsand Bay SSSI, Tamar Estuaries Complex 

Special Protection Area (SPA) and the Tamar Estuary Sites MCZ ( 

Figure 2). It is located in the jurisdictional area of the Cornwall Inshore Fisheries 

Conservation Authority (CIFCA) and falls within the wider óCharting Progress 2ô (CP2) area 

óWestern Channel and Celtic Seaô. It sits within the Plymouth Coast and St Austell Water 

Framework Directive (WFD) Waterbodies. There is a single sampling station within the site 
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for EuroHABS (European initiative on harmful algal blooms) and seven Bathing Waters 

sampling stations. Three WFD sampling stations are located outside the site within 

Plymouth Sound. 

 

Figure 1. Location of the Whitsand and Looe Bay MCZ in the context of other MCZs 
off the south -west of England.  Marine protected area boundaries are taken from the 
Natural England Marine Evidence database (© Natural England 202 1) and water body 
boundaries are subject to Environment Agency copyright and/or database rights 
2021. Basemap from © British Crown and OceanWise Copyright. All rights reserved. 
License No. EK001 -20121201. 

The Whitsand and Looe Bay Marine Conservation Zone (Fishing Restrictions) Byelaw 

2018 (CIFCA, 2018) prohibits the use of bottom towed gear in a marine area located within 

the Whitsand and Looe Bay MCZ. This protects features of the MCZ by prohibiting the use 

of bottom towed gear such as dredges and some trawls in the majority of the site. Further 

details of CIFCA byelaws can be found at https://www.cornwall-

ifca.gov.uk/Byelaws_Regulations. 

The Dockyard Port of Plymouth is under the statutory control of the Queenôs Harbour 

Master for Plymouth, along with all waterborne traffic in Plymouth Sound. The majority of 

the traffic in the port is either military or military support. In addition to ships of the Royal 

Navy, large commercial vessels, including ferries use Plymouth Sound, along with smaller 

fishing vessels and pleasure craft. Due to the proximity of the site to the entrance to 

Plymouth Sound, the eastern end of the MCZ is subject to high levels of maritime traffic 

https://www.cornwall-ifca.gov.uk/Byelaws_Regulations
https://www.cornwall-ifca.gov.uk/Byelaws_Regulations
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over or close to the site. Current activities identified at this site which could potentially 

affect the ecology within the MCZ include ports and harbour operations and commercial 

fisheries. The dredging and disposal of material from the River Tamar and surrounding 

areas has historically been disposed of to the Rame Head South disposal site, located to 

the east of the MCZ. The Marine Management Organisation (MMO) are working with users 

of the site in leading a disposal site characterisation study to identify an optimal, 

sustainable alternative site for long term dredged material disposal operations (Griffith et 

al., 2016).  

Whitsand and Looe Bay MCZ, ranges from the intertidal (including that of Looe Island) to a 

water depth of 25 metres below sea level (chart datum). The site was designated due to 

the presence of high-quality reef features and a number of associated species of 

conservation interest1. The subtidal sediments found within the MCZ provide a habitat for 

commercially important fish and shellfish as well as supporting populations of bivalve 

molluscs and marine worms. The intertidal rocky habitats support a high diversity of 

seaweeds and invertebrates and are characterised by sponges, sea squirts and the rare 

giant goby, Gobius cobitis (Natural England, 2019). 

Nursery grounds for commercially and ecologically important species such as cuttlefish are 

likely supported by the seagrass beds found within the shallower waters of the MCZ 

(Natural England, 2019). 

The MCZ offers specific protection for Pink Sea-Fans (Eunicella verrucosa), a slow-

growing soft coral which attaches to rocky reefs or other hard substrates like shipwrecks 

present in the site (Defra, 2013). Sea-fan anemones (Amphianthus dohrnii) which live on 

or around Pink Sea-Fans (Eunicella verrucosa) are also protected within the site (Defra, 

2013). Both species are particularly vulnerable to physical damage. Stalked jellyfish, are 

small cnidarians which attach to seaweed or seagrass, are also designated features of the 

site, along with the ocean quahog (Arctica islandica), a very slow growing bivalve, which 

has been recorded within sediment habitats in the site (Defra, 2013).  

 

 

1 https://www.legislation.gov.uk/ukmo/2019/51/contents/created 

https://www.legislation.gov.uk/ukmo/2019/51/contents/created
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Owing to the presence of high-quality habitats, the Whitsand and Looe Bay site was 

designated as an MCZ in 2013. The Whitsand and Looe Bay MCZ Designation Order 

protects several Broadscale Habitats (BSH), habitat Features of Conservation Importance 

(FOCI) and species FOCI (Table 1). Four additional features were added to the site in May 

2019: one BSH (A4.2 Moderate energy circalittoral rock) and three species FOCI (Giant 

goby Gobius cobitis, and two species of Stalked jellyfish Calvadosia campanulata and 

Calvadosia cruxmelitensis). 

Figure 2. Location of the Whitsand and Looe Bay MCZ in the context of Marine 
Protected Areas and management jurisdictions proximal to the site . Basemap from © 
British Crown and OceanWise Copyright. All rights reserved. License No. EK001 -
20121201. Marine protected area boundaries are taken from the Natural England 
Marine Evidence database (© Natural England 202 1) and water body boundaries and 
monitoring locations are subject to Environment Agency copyright and/or database 
rights 2021.  Fishing restriction byelaw boundaries subject to IFCA copyright ( © 
Copyright 2021 Cornwall Inshore Fisheries and Conservation Authority ).
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Table 1. Whitsand and Looe Bay MCZ site overview.  

Features Present  Designated  

A1.1 High energy intertidal rock* Yes 

A1.2 Moderate energy intertidal rock* Yes 

A1.3 Low energy intertidal rock* Yes 

A2.1 Intertidal coarse sediment* Yes 

A2.2 Intertidal sand and muddy sand* Yes 

A4.2 Moderate energy circalittoral rock Yes 

A5.1 Subtidal coarse sediment Yes 

A5.2 Subtidal sand Yes 

Seagrass Beds Yes 

Sea-fan anemone (Amphianthus dohrnii) Yes 

Giant goby (Gobius cobitis)** Yes 

Ocean quahog (Arctica islandica)** Yes 

Pink Sea-Fan (Eunicella verrucosa) Yes 

Stalked Jellyfish (Haliclystus species)** 

 

Yes 

Stalked jellyfish (Calvadosia campanulata)** Yes 

Stalked jellyfish (Calvadosia cruxmelitensis)** Yes 

  

Charting Progress 2 Region 2 Western Channel and Celtic Sea 

Spatial Area (km 2) 52 km2 

Water Depth Range (m)  0-25 m 

* The monitoring survey reported here did not extend into the intertidal. 

**The monitoring survey was not specifically designed to target this species FOCI. 

 

 

 

 

2http://webarchive.nationalarchives.gov.uk/20141203170558tf_/http://chartingprogress.defra.gov.uk/ [accessed 

31/03/2021] 

http://webarchive.nationalarchives.gov.uk/20141203170558tf_/http:/chartingprogress.defra.gov.uk/
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1.2. Existing data and habitat maps  

The Whitsand and Looe Bay MCZ verification survey was undertaken in 2013 within the 

MCZ using 0.1 m2 Mini-Hamon Grab and camera (Jenkins and Curtis, 2015). An updated 

habitat map was produced using existing acoustic data, video and still images and grab 

data. Video and stills images were taken at 72 ground truthing stations. Grab sampling for 

infauna was successful at 23 out of 72 stations, with samples for particle size analysis 

(PSA) collected at 36 stations. Coarse material prevented the collection of viable sediment 

samples at many of the ground truthing stations. Pink Sea-Fans (Eunicella verrucosa) 

were observed 89 times at 15 ground truthing locations. 

In addition to the 89 records of Pink Sea-Fan (Eunicella verrucosa) from the 2013 

verification survey (Jenkins and Curtis, 2015), further records within the MCZ were 

obtained from the SeaSearch datasets extracted from the National Biodiversity Network 

database (NBN, 2018). The SeaSearch dive survey records showed that Pink Sea-Fans 

(Eunicella verrucosa) have been frequently recorded in the óCircalittoral rockô habitat within 

the eastern section of the MCZ. The species has also been recorded outside the MCZ 

boundary, especially near wrecks. 

The Whitsand and Looe Bay MCZ baseline survey was undertaken in 2015 (Green and 

Godsell, 2016). The objectives were to provide baseline information on the macrobenthic 

infaunal communities and environmental information (sediment characteristics and 

contaminants) for two designated sedimentary BSHs both inside and outside the MCZ. A 

total of 50 samples were collected by 0.1 m2 Day Grab for infaunal and sediment analysis. 

Sediment contaminants were measured at 13 stations where sediment types were 

considered suitable for contaminant analysis (fine sand/mud habitats). Incidental records 

of the species FOCI Arctica islandica were also reported. Presence of E. verrucosa was 

recorded at two locations outside of the MCZ. Habitat mapping was not undertaken. 

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, ófavourable conditionô. 

As detailed in Whitsand and Looe Bay MCZ designation order1, the conservation 

objectives for the site are that the designated features: 

a) So far as already in favourable condition, remain in such condition; and 

b) So far as not already in favourable condition, be brought into such condition, and 

remain in such condition. 



 

Page 19 of 106 Whitsand and Looe Bay MCZ Monitoring Report 2018. NECR727 

The General Management Approach (GMA) for the species FOCI E. verrucosa and A. 

dohrnii in the Whitsand and Looe Bay MCZ is recover to favourable condition. 

1.3.2. Definition of favourable condition  

Favourable condition, with respect to a habitat feature, means that, subject to natural 

change: 

a) Its extent and distribution is stable or increasing; 

b) 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 

c) 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 sediment habitat types 

(Elliott et al., 1998). The distribution of a habitat feature influences the component 

communities present and can contribute to the condition and resilience of the feature 

(JNCC, 2004). 

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

influential species present. Physical structure refers to topography, sediment 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 (Elliott et al. 

1998). The function of habitat features includes processes such as: sediment reworking 

(e.g. through bioturbation), habitat modification, primary and secondary production and 

recruitment dynamics. Habitat features rely on a range of supporting processes (e.g. 

hydrodynamic regime, water quality and sediment quality) which act to support their 

functioning as well as their resilience (e.g. the ability to recover following impact). 

For species features, favourable condition means that: 

a) The quality and quantity of its habitat are such as to ensure that the population is 

maintained in numbers which enable it to thrive; 

b) The composition of its population in terms of number, age and sex ratio are such as 

to ensure that the population is maintained in numbers which enable it to thrive; and 

c) Its natural supporting processes are unimpeded. 
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1.3.3. Report aims and objectives  

The primary aim of this monitoring report is to explore and describe the attributes of the 

designated species FOCI feature within Whitsand and Looe Bay MCZ, to enable future 

assessment and monitoring of feature condition. The results presented will be used to 

develop recommendations for future monitoring, including the operational testing of 

specific metrics which may indicate whether the condition of the feature has been 

maintained, is improving or is in decline. 

The broad objectives of this monitoring report are provided below: 

1) Provide a description of the extent 3, distribution, structural  and functional  

attributes of the designated species FOCI feature within the site (see Table 2 for more 

detail), to enable subsequent condition monitoring and assessment; 

2) Present any available evidence on the supporting processes of the designated 

features of the site; 

3) Note observations of any habitat or species FOCI not covered by Designation Order 

as features of the site; 

4) Present evidence relating to non-indigenous species (Descriptor 2) and marine litter 

(Descriptor 10), to satisfy requirements of the MSFD; 

5) Record any anthropogenic activities or pressures encountered during the dedicated 

monitoring survey; 

6) Provide practical recommendations for appropriate future monitoring approaches for 

the designated features (e.g., metric selection, survey design, data collection approaches) 

with a discussion of their requirements. 

1.3.4. Reporting sub -objectives (Objective 1)  

To achieve report objective 1, multiple reporting sub-objectives will be addressed to 

provide evidence for Feature Attributes and supporting processes (as defined in 

Supplementary Advice on Conservation Objectives (SACOs) developed by Natural 

England for Whitsand and Looe Bay MCZ 4). It was not possible to address all Feature 

Attributes in the survey, given the comprehensive nature of the attribute lists for each 

 

 

3 Note that where current habitat maps are not available, extent will be described within the limits of available 

data. 

4 Whitsand and Looe Bay MCZ ï SACO.  

https://designatedsites.naturalengland.org.uk/ConservationAdvice/SupplementaryAdvice.aspx?SiteCode=UKMCZ0021&SiteName=whitsand&SiteNameDisplay=Whitsand+and+Looe+Bay+MCZ&countyCode=&responsiblePerson=&SeaArea=&IFCAArea=&NumMarineSeasonality=0
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feature. The Feature Attributes were therefore rationalised according to SNCB priorities, 

resulting in a smaller subset. 

The list of reporting sub-objectives for selected Feature Attributes (and supporting 

processes) of the designated features is presented in Table 2, alongside the generated 

outputs for each. 

Table 2. Reporting sub -objectives addressed to achieve report objective 1, for 

Feature Attributes of Whitsand and Looe Bay MCZ.  

Reporting Sub -objective  Feature Attribute*  Features  

Map species FOCI abundance/density 
across the MCZ.  

 

Compare abundance/density to 
historical records, inside and outside 
MCZ and areas with management 
measures and areas without. 

Population: population 
size  

Pink Sea-Fan (Eunicella verrucosa) 

Describe proxy indicators (e.g. 
colour/necrosis, branching category) for 
overall size and age-structure of the 
population. 

 

Describe colony fouling and associated 
epifauna inc. presence of the Sea-fan 
anemone (Amphianthus dohrnii). 

 

Compare areas with management 
measures and areas without. 

Population: recruitment 
and reproductive 
capability 

Pink Sea-Fan (Eunicella verrucosa) 

Conduct multivariate analysis of video 
and stills data to describe variance in 
species FOCI structure within and 
between BSH and depth. 

 

Compare areas with management 
measures and areas without, inside and 
outside MCZ. 

Presence and spatial 
distribution of the 
species 

Pink Sea-Fan (Eunicella verrucosa) 

Map the location and abundance of non-
indigenous species, as listed by the 
Great Britain Non-native Species 
Secretariat and under MSFD Descriptor 
2 (Annex 6) 

Structure: Non-native 
species and pathogens 

Pink Sea-Fan (Eunicella verrucosa) 

Describe the extent of supporting 
habitats of the Pink Sea-Fan (Eunicella 
verrucosa) from the site habitat map. 

Supporting habitat: 
extent and distribution 

Pink Sea-Fan (Eunicella verrucosa) 

Discuss the physio-chemical data 
(salinity and temperature) across the 
MCZ 

Supporting processes: 
physio-chemical 
properties 

Pink Sea-Fan (Eunicella verrucosa) 

Discuss the dissolved oxygen data 
across the MCZ 

Supporting processes: 
water quality - dissolved 
oxygen 

Pink Sea-Fan (Eunicella verrucosa) 
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Reporting Sub -objective  Feature Attribute*  Features  

Discuss the turbidity data across the 
MCZ 

Supporting processes: 
water quality - turbidity 

Pink Sea-Fan (Eunicella verrucosa) 

* As defined in Supplementary Advice on Conservation Objectives (SACO) for the Whitsand and Looe Bay MCZ [link] 

[accessed 31/03/2021] 

2. Methods  

2.1. Survey design  

In July 2018 a dedicated monitoring survey was conducted at the Whitsand and Looe Bay 

MCZ onboard the RV Solent Guardian. 

Fifteen  fixed-position, 300 x 300 m survey boxes were selected for the survey: 

Ten boxes  (1-10) were drawn around the historical records of Pink Sea-Fan (Eunicella 

verrucosa) within the MCZ boundary, in order to resample areas where Pink Sea-Fans 

(Eunicella verrucosa) had been previously recorded and to provide baseline data on this 

MCZ feature. 

Five boxes  (11-15) were placed outside the MCZ boundary, with two boxes drawn around 

historical records (boxes 11 and 15) and the remaining three boxes placed on a suitable 

habitat as indicated by the BSH map. When resampled in the future, the fixed boxes 

outside the MCZ boundary will provide an opportunity for a Before-After-Control-Impact 

study. 

No survey boxes were placed around historical Pink Sea-Fan (Eunicella verrucosa) 

records that were older than 10 years.  

Marine specialists from the Environment Agency and Natural England reviewed the plan. 

The following hazards were identified from the UK Hydrographic Office (UKHO) Admiralty 

Charts: underwater cables, shallow water depths and underwater obstructions. Sampling 

stations and boxes were relocated to avoid these hazards as far as possible.  

A óNotification of an exempt activity formô was submitted to the MMO prior to the survey 

being carried out. 

An overview of the survey area including the location of the survey boxes and 2013 habitat 

data is presented in Figure 3.

https://designatedsites.naturalengland.org.uk/Marine/SupAdvice.aspx?SiteCode=UKMCZ0021&SiteName=whitsand&SiteNameDisplay=Whitsand+and+Looe+Bay+MCZ&countyCode=&responsiblePerson=&SeaArea=&IFCAArea=&NumMarineSeasonality=
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Figure 3. Location of survey boxes monitored in the 2018 Whitsand and Looe Bay 
MCZ survey overlaid onto 2013 habitat map (survey boxes 1 - 10) and 2010 
UKSeamap data (survey boxes 11 - 15).  Marine protected area boundaries and 
broadscale habitats are taken from the Natural England Marine Evidence database 
(© Natural England and Others, 2021) and water body boundaries are subject to 
Environment Agency copyright and/or database rights 2021.  Basemap from © 
British Crown and OceanWise Copyright. All rights reserved. License No. EK001 -
20121201. 
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2.2. Data acquisition and processing  

2.2.1. Seabed imagery  

Drop video camera equipment was deployed in accordance with the MESH órecommended 

operating guidelines (ROG) for underwater video and photographic imaging techniquesô 

(Coggan et al., 2007). The Subsea Technology and Rentals (STR) SeaSpyder camera 

system was deployed from the stern of the survey vessel, as shown in Figure 4. Real-time 

navigation data acquisition and manual position fixing when the gear contacted the seabed 

was captured via Trimble® HYDROproÊ software and logged by the survey officer. The 

mid-point of the vesselôs stern gantry was used as the default offset for position fixing. 

Video files and digital still images were transmitted via the sea cable and saved directly to 

a computer in the survey cabin. The video footage was annotated with time and position 

using a GPS (SIMRAD MX512 DGPS) referenced video overlay (uncorrected position 

data).  

The procedure for surveying Pink Sea-Fans (Eunicella verrucosa) involved completing five 

randomly distributed video tows within a 300 m x 300 m fixed position pre-selected survey 

boxes. The video tows were undertaken across the survey box, with a minimum tow length 

of 150 m (as per MESH guidance). The video tows did not cross one another. Video was 

recorded for the duration of the tow, with images taken every 5 seconds. The camera 

system was towed at a maximum speed of 1.5 knots and hovered at a maximum height of 

50 cm above the seabed. The drop frame depth was controlled by a winch operator 

receiving instructions from the survey cabin.  

During each drop camera deployment, a member of the survey team continuously 

monitored the real-time video feed, recording general station notes, underwater visibility, 

habitat information and fauna observations. 

Full details on the equipment and methodologies used are available in the Whitsand and 

Looe Bay MCZ 2018 Survey Report (Fraser et al., 2019). 

2.2.2. Additional environmental data  

Salinity (Practical Salinity Units, PSU), dissolved oxygen (DO as % and parts per million), 

temperature (°C) and turbidity (Formazin Turbidity Units, FTU) were measured in each 

survey box using an Idronaut probe. Measurements were taken at the approximate water 

column midpoint. 
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2.3. Data preparation and analysis  

2.3.1. Epifaunal data preparation  

Imagery was analysed to enumerate E. verrucosa colonies and to assess colour/tissue 

necrosis, colony fouling, critical damage and assign source of damage criteria. Recording 

of associated species was carried out where image quality was sufficient. 

The suitability of still images and video segments for analysis were based on image quality 

and the suitability of BSH type for presence of E. verrucosa. Habitat information, quality of 

imagery and the substrate to which any Eunicella colonies were observed to be attached 

to were recorded against video segments and still images. 

Data were derived from still images and/or video dependant on availability and quality of 

the imagery. Image analysis was undertaken in line with a protocol developed specifically 

for this task by Cefas with interpretation being undertaken in accordance with Northeast 

Atlantic Marine Biological Analytical Quality Control (NMBAQC) digital imagery 

interpretation guidelines for epibiota (Turner et al., 2016). In line with the NMBAQC 

epibiota interpretation guidance, images categorised as óPoorô were analysed as 

qualitative data only (presence/absence) with habitat assessment limited to EUNIS level 3 

(Broadscale Habitat). Images categorised as óVery poorô were excluded from the analyses 

in line with the guidance. 

Individual Eunicella colonies were recorded by line annotations drawn across the greatest 

ówidthô dimension providing both enumeration (where appropriate) and a rudimentary 

relative size measurement which can be examined alongside the branching categories 

assigned. Additional parameters were measured to inform on the condition of this species 

FOCI. These were based on guidance provided by Cefas (Bullimore et al., 2019): 

¶ Substrata to which the Pink Sea-Fan (Eunicella verrucosa) colony was attached. 

This provides information on the likely distribution of this species throughout the 

MCZ. 

¶ Degree of branching of sea-fan colonies. This provides information of the 

heterogeneity of habitats within the MCZ. Branching categories have been assigned 

in order to classify colonies into broad ósizeô groupings as quantified measurements 

/ sizes could not be recorded. These categories are not considered to represent age 

classes; size does not accurately reflect age of colonies in species such as E. 

verrucosa (Linares et al., 2007 and Munro and Munro, 2003) but provides an 

indication of colony complexity, with high levels of branching being considered 

reflective of undamaged colonies. 

¶ Degree of tissue necrosis. This provides information on the health of Pink Sea-Fan 

(Eunicella verrucosa) populations within the MCZ. Necrosis is identified from 

instances of blackening/tissue loss and assessed on a five-point scale based on 

estimated percentage cover (1: >80% cover, 2: 50 ï 80% cover, 3: 20 ï 50% cover, 
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4: 5 ï 20% cover, 5: pristine or <5% cover). óCritical Damageô is recorded in 

instances of extensive damage where risk to the survival of the colony is perceived. 

¶ Degree of fouling on or damage to sea-fan colonies. These are indicative of the 

health of the Pink Sea-Fan (Eunicella verrucosa) population and provide insight into 

the amount of physical damage sustained by sea-fan colonies. Fouling is assessed 

on a five-point scale based on estimated percentage cover by epibiota (1: >80% 

cover, 2: 50 ï 80% cover, 3: 20 ï 50% cover, 4: 5 ï 20% cover, 5: pristine or <5% 

cover). The type of fouling material is recorded if possible. 

2.3.2. Non-indigenous species (NIS)  

The epifaunal taxon lists generated from the seabed imagery data were cross-referenced 

against lists of non-indigenous target species which have been selected for assessment of 

Good Environmental Status in GB waters under MSFD Descriptor 2 and identified as 

significant by the GB Non-Native Species Secretariat. These taxa are listed in Annex 4. 

The list includes two categories; species which are already known to be present within the 

assessment area (present) and species which are not yet thought to be present but have a 

perceived risk of introduction and impact (horizon).  An additional list of taxa, which were 

identified as invasive in the óNon-native marine species in British waters: a review and 

directoryô (Eno et al., 1997) was also used to cross-reference against all taxa observed 

(Annex 4). 

2.3.3. Numerical and statistical analyses  

Statistical testing was undertaken as part of the reporting sub-objective to describe the 

variance in the presence of E. verrucosa within the survey area under the feature attribute 

presence and spatial distribution of the species. Variance in branching was also 

investigated. The extent to which the variance in these attributes correlates to the following 

factors were tested: eastings/northings, inside/outside MCZ, BSH type, seabed relief and 

depth. Due to the analysis using data from a single survey event, water quality variables 

(temperature, salinity, dissolved oxygen and turbidity) with potential temporal variations 

were excluded from the analysis. 

For data from images where quality is categorised as óPoorô, analysis is undertaken on 

qualitative records only. Counts of E. verrucosa abundance, necrosis, fouling and 

branching category are transformed to binary presence/absence data in such cases. 

Binary Logistic Regression (BLR) analysis is then used to test for significant correlations 

between the binary E. verrucosa variables and in-combination environmental variables. 

Due to the low number of observations of sedimentary BSH types in fully analysed images, 

BSH types were grouped into either ósedimentaryô or órockô categories for the BLR analysis. 

The BLR adopted the stepwise approach to select the most useful subset of variables to 

be included in the regression model. Variables excluded from the resulting models are 

therefore not included in the BLR results. 
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The location of sites either inside or outside the MCZ corresponded highly with northing, 

i.e. in general, northern sites were those inside the MCZ and southern sites were those 

outside of the MCZ. There was some overlap in northings in survey boxes 10 (inside the 

MCZ) and 12 (outside the MCZ). Whilst both variables have been included as predictors in 

the BLR, they should be considered largely interchangeable where correlations have been 

identified between E. verrucosa characteristics and either parameter. 

Statistical testing was undertaken using Minitab® 18.1 software. A significance level of 

0.05 was selected a priori as the threshold for determining statistical significance in all 

cases. 

3. Results  

3.1. Image quality  

The majority of images (1,527 of the 1,536 or 99.4%) analysed for Eunicella verrucosa 

abundance and associated branching and condition parameters were categorised as 

óPoorô (1,456) or óVery poorô (71 images) and were therefore analysed as 

presence/absence data only (óPoorô) or excluded from analyses (óVery poorô) in line with 

the NMBAQC epibiota interpretation guidance (Turner et al., 2016). Habitats were 

assigned level 3 EUNIS category for the óPoorô quality video imagery and excluded for 

images categorised as óVery poorô. Biotope assessments were not possible. The number 

of óGoodô quality images (9 images or 0.6% of the total) that could potentially provide 

quantitative data was insufficient to undertake statistical analysis. 

The limitations of this aspect on the individual E. verrucosa parameters assessed in the 

study are detailed in the corresponding section. 

3.2. Environmental overview  

The Whitsand and Looe Bay MCZ 2018 monitoring survey was completed between the 

23rd and 25th July 2018. The survey targeted the species FOCI Pink Sea-Fans (Eunicella 

verrucosa) based on the 2013 verification survey and SeaSearch datasets extracted from 

the National Biodiversity Network database (NBN, 2018). Video footage and digital still 

photographs of the seabed were captured to assess the presence, population structure, 

condition and spatial distribution of Pink Sea-Fans (Eunicella verrucosa) along 50 tow 

lengths within the Whitsand and Looe Bay MCZ boundary and 25 tow lengths outside of 

the MCZ boundary. Acquisition of information on the Sea-fan anemone (Amphianthus 

dohrnii) species FOCI from video and still images was considered extremely difficult so 

incidental information only was collected in relation to this species FOCI. EUNIS Level 3 

BSH classifications and species identifications were assigned to each tow following 

detailed independent analysis of the usable video footage and stills. 
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Physio-chemical properties and water quality (dissolved oxygen, salinity, turbidity and 

temperature), important for supporting E. verrucosa, were recorded to fulfil Objective 2:  

¶ Present any available evidence on the supporting processes of the 

designated features of the site   

Along with the Objective 1 sub-objective: 

¶ Supporting processes: physio -chemical properties:  Discuss the physio-

chemical data (salinity and temperature) across the MCZ 

A summary of the supporting physio-chemistry and water quality measurements is 

provided in Table 3. 
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Table 3. Results summary of supporting physio -chemical measurements by survey 

box from the 2018 Whitsand and Looe Bay survey  (© Natural England 2021).  

Inside/ 
Outside 
MCZ 

Survey 
Box  

Temperature 
(°C) 

Salinity 
(PSU) 

Dissolved 
oxygen (%)  

Dissolved 
oxygen 
(ppm)  

Turbidity 
(FTU) 

Inside  WLOB01 16.083 35.123 102.3 8.13 0.3 

Inside  WLOB02 16.109 35.111 104.3 8.28 0.2 

Inside  WLOB03 16.441 35.155 106.8 8.42 0.3 

Inside  WLOB04 16.315 35.133 104.1 8.23 0.2 

Inside  WLOB05 16.662 35.128 108.4 8.51 0.3 

Inside  WLOB06 16.165 35.135 106.4 8.44 0.4 

Inside  WLOB07 15.895 35.133 102.9 8.2 0.2 

Inside  WLOB08 15.945 35.11 103.9 8.28 0.4 

Inside  WLOB09 16.58 35.105 104.3 8.2 0.5 

Inside  WLOB10 16.453 35.125 103.6 8.17 0.3 

Outside  WLOB11 15.935 35.126 99.6 7.93 0.2 

Outside  WLOB12 15.951 35.129 102.7 8.18 0.1 

Outside  WLOB13 16.811 35.091 105.4 8.26 0.4 

Outside  WLOB14 16.567 35.105 101.3 7.97 0.4 

Outside  WLOB15 15.796 35.126 100.9 8.06 0.4 

Mean 

 

16.25 35.12 103.79 8.22 0.31 

Standard 
Deviation  

 

0.31 0.02 2.26 0.16 0.11 

Salinity within the survey areas was fully saline, with an average (±SD) value of 35.12 PSU 

(±0.015) and consistent throughout the survey area, ranging from 35.09 to 35.14 PSU. 

This range is typical for the location and time of year (~35.25 PSU) (Uncles and Stephens, 

2007). 

Dissolved oxygen had an average (±SD) recording of 103.8% (±2.26%) (8.22 mg l-1), 

ranging from 99.6% (7.93 mg l-1) to 108.4% (8.51 mg l-1). 

Turbidity was low, with an average (±SD) of 0.3 FTU (±0.106) and ranging from 0.1 to 0.5 

FTU. 

Average (±SD) near-seabed water temperature was 16.2 °C (±0.3) being fairly constant 

across the survey area, ranging from 15.9 °C to 16.8 °C. This is typical of July sea 
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temperatures in the location5 which have an average of 16.3 °C and range between 14 °C 

and 18.7 °C. 

3.3. Broadscale Habitats (BSH)  

This section presents and describes the information required to fulfil the following 

attributes and reporting Objective 1 sub-objectives: 

¶ Supporting habitat: extent and distribution:  Describe the extent of supporting 

habitats of the Pink Sea-Fan (Eunicella verrucosa) from the site habitat map. 

Subtidal Broadscale Habitats (BSH) were recorded from video images at all stations within 

the 2018 Whitsand and Looe Bay MCZ survey to determine their extent and distribution 

and for comparison to the information from the 2013 Whitsand and Looe Bay MCZ habitat 

mapping survey ( 

Figure 4, Figure 5 and Figure 6). 

 

 

5 www.seatemperature.org [accessed 13/04/2021] 

http://www.seatemperature.org/
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Figure 4. Location of the BSH types recorded in survey boxes 1 ï 5 (inside MCZ) of 
the 2018 Whitsand and Looe Bay MCZ survey (still image towlines) and 2013 habitat 
information (underlying BSH layer).   Marine protected area boundaries and 
broadscale habitats are taken from the Natural England Marine Evidence database (© 
Natural England  and Others,  2021). Basemap from © Crown Copyright and database 
rights 2021. Ordnance Survey AC0000851168.  Contains United Kingdom 
Hydrographic Office data © Crown copyright and database right s. 
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Figure 5. Location of the BSH types recorded in survey boxes 6 ï 10 (inside MCZ) of 
the 2018 Whitsand and Looe Bay MCZ survey (still image towlines) and 2013 habitat 
information (underlying BSH layer).  Marine protected area boundaries and 
broadscale habitats are taken from the Natural England Marine Evidence database (© 
Natural England and Others, 2021). Basemap from © Crown Copyright and database 
rights 2021. Ordnance Survey AC0000851168.  Contains United Kingdom 
Hydrographic Office data © Crown copyright and database right s. 
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Figure 6. Location of the BSH types recorded in survey boxes 11 ï 15 (outside MCZ) 
of the 2018 Whitsand and Looe Bay MCZ survey (still image towlines) and 2010 
UKSeamap information (underlying BSH layer).  Note: BSH unable to be assigned to 
majority of images within Survey Box 12, towline 69 due to óVery poorô image quality.   
Marine protected area boundaries and broadscale habitats are taken from the Natural 
England Marine Evidence database (© Natural England  and Others,  2021). Basemap 
from © Crown Copyright and database rights 2021. Ordnance Survey AC0000851168.  
Contains United Kingdom Hydrographic Office data © Crown copyright and database 
right s.
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The 2018 survey was not designed to provide updated habitat maps. As such, this should 

not be interpreted as an absence of designated BSHs from the site. The number of images 

assigned to each BSH for the different survey boxes and for stations inside and outside 

the MCZ is provided in Table 4. 

Table 4. Depth statistics of samples recorded from each Broadscale Habitat (BSH) 

and percent occurrence categorised according to i) survey box, ii) inside/outside 

MCZ and iii) total. * = designated MCZ BSH.  (© Natural England 2021).  
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Depth (m)  Average   27.2 18.4 27.3 26.7 25.4 28.5 26.5 

Depth (m)  StDev 

 

3.2 1.2 2.5 4.9 1.4 1.6 2.0 

Depth (m)  Minimum 

 

19.9 15.3 18.1 16.2 20.8 24.8 24.0 

Depth (m)  Maximum   33.5 20.2 34.7 34.9 34.0 29.7 29.9 

Occurrence  WLOB01 (Inside 
MCZ) 

370     76.5% 23.5%       

Occurrence  WLOB02 (Inside 
MCZ) 

374 

  

66.3% 33.4% 

 

0.3% 

 

Occurrence  WLOB03 (Inside 
MCZ) 

358 

  

79.1% 12.8% 

 

0.6% 7.5% 

Occurrence  WLOB04 (Inside 
MCZ) 

357 0.3% 

 

95.2% 2.8% 

  

1.7% 

Occurrence  WLOB05 (Inside 
MCZ) 

361 0.6% 

 

34.1% 31.9% 12.5% 11.4% 9.7% 

Occurrence  WLOB06 (Inside 
MCZ) 

350 0.9% 

 

36.3% 10.3% 44.6% 7.1% 0.9% 

Occurrence  WLOB07 (Inside 
MCZ) 

372 1.6% 

 

18.5% 0.8% 

 

78.8% 0.3% 

Occurrence  WLOB08 (Inside 
MCZ) 

353 0.3% 

 

92.9% 5.9% 0.8% 

  

Occurrence  WLOB09 (Inside 
MCZ) 

394 0.3% 

 

74.1% 15.5% 8.6% 

 

1.5% 

Occurrence  WLOB10 (Inside 
MCZ) 

387 

  

13.2% 12.4% 73.6% 

 

0.8% 
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Parameter  Descriptor  
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Occurrence  WLOB11 
(Outside MCZ) 

378 0.3% 

 

36.5% 63.0% 0.3% 

  

Occurrence  WLOB12 
(Outside MCZ) 

314 0.3% 

 

87.6% 12.1% 

   

Occurrence  WLOB13 
(Outside MCZ) 

333 

  

82.6% 15.0% 2.4% 

  

Occurrence  WLOB14 
(Outside MCZ) 

348 0.3% 33.6% 

 

66.1% 

   

Occurrence  WLOB15 
(Outside MCZ) 

301     72.4% 26.9% 0.7%     

          

Occurrence  Inside MCZ 3741 0.5%   59.9% 15.0% 14.2% 9.9% 2.2% 

Occurrence  Outside MCZ 1674 0.2% 7.0% 54.1% 38.1% 0.7%     
          

Occurrence  Total 5415 0.4% 2.2% 58.1% 22.2% 10.0% 6.8% 1.5% 

All survey boxes had multiple BSH types, with both rock and sedimentary BSH types being 

represented in all cases. In 30 of the 76 tows only a single BSH was recorded. Multiple 

BSHs recorded within the remaining 46 tows, with 2 different BSH types being recorded in 

41 tows, 3 BSH types recorded in 4 tows and 4 BSH types recorded in a single tow. These 

aspects indicate a mosaic of habitat types within the survey area, with variations in BSH 

type occurring typically over the 100 ï 1000 m order of magnitude. 

3.3.1. A3.2 Moderate energy infralittoral rock  

A3.2 Moderate energy infralittoral rock (Figure 7) is described as follows: 

Predominantly moderately wave-exposed bedrock and boulders, subject to moderately 

strong to weak tidal streams. On the bedrock and stable boulders there is typically a 

narrow band of kelp Laminaria digitata in the Subtidal fringe which lies above a Laminaria 

hyperborea forest and park. Associated with the kelp are communities of seaweeds, 

predominantly reds and including a greater variety of more delicate filamentous types than 

found on more exposed coasts (Connor et al., 2004). 
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The BSH type A3.2 - Moderate energy infralittoral rock is not a designated feature of the 

Whitsand and Looe Bay MCZ. The BSH type accounted for approximately 10.77% of the 

total subtidal area of the MCZ in the 2013 habitat map data (Jenkins and Curtis, 2015). 

The BSH type A3.2 - Moderate energy infralittoral rock was identified within 2.2% of the 

video images from the 2018 survey. The BSH was recorded in only 1 of the 15 survey 

boxes, being the least frequently recorded habitat within the survey. The BSH was the 

shallowest type recorded, occurring at an average (±SD) depth of 18.4 m (± 1.2 m) and 

ranging between 15.3 m and 20.3 m. Records of A3.2 - Moderate energy infralittoral rock 

within the survey area were exclusively located outside the MCZ east of longitude 240000, 

largely corresponding to the 2013 BSH data. 

 

Figure 7. Example image of A3.2 Moderate energy infralittoral rock BSH from the 
Whitsand and Looe Bay MCZ 2018 survey (survey box 14, tow 8).  (© Natural England 
2026). 

3.3.2. A4.2 Moderate energy circalittoral rock  

A4.2 Moderate energy circalittoral rock (Figure 8) is described as follows: 

Mainly occurs on exposed to moderately wave-exposed circalittoral bedrock and boulders, 

subject to moderately strong and weak tidal streams. This habitat type contains a broad 

range of biological subtypes, from echinoderms and crustose communities (A4.21) to 

Sabellaria reefs (A4.22) and circalittoral mussel beds (A4.24) (Connor et al., 2004). 
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BSH type A4.2 - Moderate energy circalittoral rock is a designated feature of the Whitsand 

and Looe Bay MCZ, accounting for approximately 7.83% of the overall subtidal area of the 

MCZ in the 2013 habitat map data (Jenkins and Curtis, 2015). BSH type A4.2 - Moderate 

energy circalittoral rock was the most frequently recorded BSH identified within the 2018 

survey, being identified in 58.1% of the video images. The BSH was recorded in 14 of the 

15 survey boxes. The average (±SD) depth recorded for the BSH type was 27.3 m (± 2.5 

m) and ranged between 18.1 m and 34.7 m. Most records of this BSH occurred inside the 

MCZ. However, distribution of this BSH was generally evenly spread over the survey area. 

The occurrence of A4.2 - Moderate energy circalittoral rock within the 2018 data largely 

corresponds to the 2013 BSH data. Variations in locations categorised as A4.2 - Moderate 

energy circalittoral rock between 2013 and 2018 are potentially attributable to differences 

in methodologies used to determine shear bed stress (therefore BSH type) for the two 

datasets. 

 

Figure 8. Example image of A4.2 Moderate energy circalittoral rock BSH from the 
Whitsand and Looe Bay MCZ 2018 survey (survey box 1, tow 76).  (© Natural England 
2026). 

3.3.3. A5.1 Subtidal coarse sediment  

A5.1 Subtidal coarse sediment (Figure 9) is described as follows: 

Coarse sediments including coarse sand, gravel, pebbles, shingle and cobbles which are 

often unstable due to tidal currents and/or wave action. These habitats are generally found 

on the open coast or in tide-swept channels of marine inlets. They typically have a low silt 
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content and a lack of a significant seaweed component. They are characterised by a 

robust fauna including venerid bivalves (Connor et al., 2004). 

BSH type A5.1 - Subtidal coarse sediment is a designated feature of the Whitsand and 

Looe Bay MCZ and accounted for approximately 30.5% of the total subtidal area of the 

MCZ in the 2013 habitat map data (Jenkins and Curtis, 2015). The BSH type was 

identified within 22.2% of the video images from the 2018 survey and largely corresponds 

to the 2013 BSH data. A5.1 - Subtidal coarse sediment was generally evenly spread 

throughout the survey area as the only BSH type recorded in all 15 survey boxes. The two 

survey boxes (boxes 11 and 14) where BSH type A5.1 - Subtidal coarse sediment was the 

most prevalent BSH type (>50% of BSH types recorded) occurred outside the MCZ. The 

BSH type was recorded at an average (±SD) depth of 26.7 m (± 4.9 m) and had the largest 

range in depths of all BSH types recorded, occurring between 16.2 m and 34.9 m. 

 

Figure 9. Example image of A5.1 Subtidal coarse sediment BSH from the Whitsand 
and Looe Bay MCZ 2018 survey (survey box 3, tow 51).  (© Natural England 202 6). 

3.3.4. A5.2 Subtidal sand  

A5.2 Subtidal sand (Figure 10) is described as follows: 

Clean medium to fine sands or non-cohesive slightly muddy sands on open coasts, 

offshore or in estuaries and marine inlets. Such habitats are often subject to a degree of 

wave action or tidal currents which restrict the silt and clay content to less than 15%. This 

habitat is characterised by a range of taxa including polychaetes, bivalve molluscs and 

amphipod crustacea (Connor et al., 2004). 
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BSH type A5.2 - Subtidal sand is a designated feature of the Whitsand and Looe Bay MCZ 

and accounted for approximately 45.58% of the overall subtidal area of the MCZ in the 

2013 habitat map data (Jenkins and Curtis, 2015). This BSH type was identified within 

10.0% of the combined video and stills images from the 2018 survey. The BSH was 

recorded in 9 of the 15 survey boxes. The average (±SD) depth recorded for this BSH type 

was 25.4 m (± 1.4 m), ranging between 20.8 m and 34.0 m. BSH type A5.2 - Subtidal sand 

occurred mainly inside the MCZ (14.2% and 0.7% of BSH types recorded inside and 

outside the MCZ respectively) being most prevalent within the most eastern survey box 

(10) within the MCZ. The occurrence of A5.2 - Subtidal sand closely corresponds to the 

2013 BSH data. 

 

Figure 10. Example image of A5.2 Subtidal sand BSH from the Whitsand and Looe 
Bay MCZ 2018 survey (survey box 6, tow 32).  (© Natural England 202 6). 

3.3.5. A5.3 Subtidal mud  

A5.3 Subtidal mud (Figure 11) is described as follows: 

Subtidal mud and cohesive sandy mud extending from the extreme lower shore to 

offshore, circalittoral habitats. This biotope is predominantly found in sheltered harbours, 

sealochs, bays, marine inlets and estuaries and stable deeper/offshore areas where the 

reduced influence of wave action and/or tidal streams allow fine sediments to settle. Such 

habitats are often by dominated by polychaetes and echinoderms, in particular brittlestars 

such as Amphiura spp. Seapens such as Virgularia mirabilis and burrowing megafauna 

including Nephrops norvegicus are common in deeper muds. Estuarine muds tend to be 

characterised by infaunal polychaetes and oligochaetes (Connor et al., 2004). 
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The BSH type A5.3 - Subtidal mud is not a designated feature of the Whitsand and Looe 

Bay MCZ and accounted for approximately 3.75% of the total subtidal area of the MCZ in 

the 2013 habitat map data (Jenkins and Curtis, 2015). 

The BSH was recorded in 5 of the 15 survey boxes and identified within 6.8% of the video 

images from the 2018 survey. The BSH was the deepest type recorded with an average 

(±SD) depth of 28.5 m (± 1.6 m) and ranging between 24.8 m and 29.6 m. Records of the 

BSH were exclusively located inside the MCZ and focused in the northern central boxes 

within the survey area (boxes 5, 6 and 7) with the occurrence of A5.3 - Subtidal mud 

largely corresponding to the 2013 BSH data. 

 

Figure 11. Example image of A5.3 Subtidal mud BSH from the Whitsand and Looe Bay 
MCZ 2018 survey (survey box 7, tow 30).  (© Natural England 202 6). 

3.3.6. A5.4 Subtidal mixed sediments  

A5.4 Subtidal mixed sediments (Figure 12) is described as follows: 

Subtidal mixed (heterogeneous) sediments found from the extreme low water mark to 

deep offshore circalittoral habitats. These habitats incorporate a range of sediments 

including heterogeneous muddy gravelly sands and also mosaics of cobbles and pebbles 

embedded in or lying upon sand, gravel or mud. There is a degree of confusion with 

regard nomenclature within this complex as many habitats could be defined as containing 

mixed sediments, in part depending on the scale of the survey and the sampling method 

employed. The British Geological Survey (BGS) trigon can be used to define truly mixed or 

heterogeneous sites with surficial sediments which are a mixture of mud, gravel and sand. 
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However, another 'form' of mixed sediment includes mosaic habitats such as superficial 

waves or ribbons of sand on a gravel bed or areas of lag deposits with cobbles/pebbles 

embedded in sand or mud and these are less well defined and may overlap into other 

habitat or biological subtypes. These habitats may support a wide range of infauna and 

epibiota including polychaetes, bivalves, echinoderms, anemones, hydroids and Bryozoa. 

Mixed sediments with biogenic reefs or macrophyte dominated communities are classified 

separately in A5.6 and A5.5 respectively (Connor et al., 2004). 

BSH type A5.4 Subtidal mixed sediments is not a designated feature of the Whitsand and 

Looe Bay MCZ, and has the lowest coverage of the Subtidal BSH types accounting for 

approximately 1.57% of the total subtidal area from the 2013 habitat map data (Jenkins 

and Curtis, 2015). BSH type A5.4 Subtidal mixed sediments was also the least frequently 

recorded BSH identified within the 2018 survey, being identified in 1.5% of the video 

images. Despite the infrequency of its records, the BSH was fairly well distributed, being 

recorded in 7 of the 15 survey boxes. The BSH type was recorded at an average (±SD) 

depth of 26.5 m (± 2.0 m) and ranged between 24.0 m and 29.9 m. Records of the BSH 

were exclusively located inside the MCZ in the northern centre of the survey area, with the 

occurrence of A5.4 - Subtidal mixed sediment largely corresponding to the 2013 BSH data. 

 

Figure 12. Example image of A5.4 Subtidal mixed sediments BSH from the Whitsand 
and Looe Bay MCZ 2018 survey (survey box 4, tow 77).  (© Natural England 202 6). 
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3.4. Designated s pecies FOCI  

3.4.1. Pink Sea -Fan (Eunicella verrucosa ) 

This section presents and describes the data collected on the designated species FOCI E. 

verrucosa (Figure 13) and associated age and condition indicators (branching, fouling and 

necrosis) derived from the fully analysed images in the 2018 Whitsand and Looe Bay MCZ 

survey. 

 

Figure 13. Example image showing several E. verrucosa  colonies with multiple 
branching on BSH A4.2 - Moderate energy circalittoral rock (survey box 12, tow 68).  
(© Natural England 202 6). 

Presence  

Analysis of the E. verrucosa presence data is undertaken to fulfil the following Objective 1 

attributes and reporting sub-objectives: 

¶ Presence and spatial distribution of the species: Conduct multivariate analysis 

of video and stills data to describe variance in species FOCI structure within and 

between BSH and depth. 

¶ Presence and spatial distribution of the species: Compare areas with 

management measures and areas without, inside and outside MCZ. 

Due to the predominantly óPoorô image quality of the data set, abundance and therefore 

density of E. verrucosa could not be reliably quantified. As a result of using presence data 
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instead of abundance data, the sub-objectives relating to population size could not be 

achieved. 

Pink Sea-Fans (Eunicella verrucosa) were observed within all survey boxes inside and 

outside the Whitsand and Looe Bay MCZ (Figure 14, Figure 15 and Figure 15). 
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Figure 14. Locations indicating E. verrucosa  presence in survey boxes 1 ï 5 (inside 
MCZ) of the 2018 Whitsand and Looe Bay MCZ survey.  Marine protected area 
boundaries and broadscale habitats are taken from the Natural England Marine 
Evidence database (© Natural England  and Others,  2021). Basemap from © Crown 
Copyright and database rights 2021. Ordnance Survey AC0000851168.  Contains 
United Kingdom Hydrographic Office data © Crown copyright and database right s. 
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Figure 15. Locations indicating E. verrucosa  presence in survey boxes 6 ï 10 (inside 
MCZ) of the 2018 Whitsand and Looe Bay MCZ survey.  Marine protected area 
boundaries and broadscale habitats are taken from the Natural England Marine 
Evidence database (© Natural England and Others, 2021). Basemap from Basemap 
from © Crown Copyright and database rights 2021. Ordnance Survey AC0000851168.  
Contains United Kingdom Hydrographic Office data © Crown copyright and database 
right s. 
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Figure 16. Locations indicating E. verrucosa  presence in survey boxes 11 ï 15 
(outside MCZ) of the 2018 Whitsand and Looe Bay MCZ survey.  Marine protected area 
boundaries and broadscale habitats are taken from the Natural England Marine 
Evidence database (© Natural England  and Others,  2021). Basemap from Basemap 
from © Crown Copyright and database rights 2021. Ordnance Survey AC0000851168.  
Contains United Kingdom Hydrographic Office data © Crown copyright and database 
right s.



 

Descriptive statistics of E. verrucosa presence for each i) survey box, ii) location relative to 

the MCZ and iii) BSH type are presented in Table 5. 

Table 5. Presence of E. verrucosa  within each i) survey box, ii) location relative to 

the MCZ and iii) BSH type from the fully analysed images from the 2018 Whitsand 

and Looe Bay MCZ survey.  (© Natural England 2021).  
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Inside MCZ  WLOB01 98 62 63.27 4.87 

Inside MCZ  WLOB02 84 33 39.29 5.33 

Inside MCZ  WLOB03 110 66 60.00 4.67 

Inside MCZ  WLOB04 117 76 64.96 4.41 

Inside MCZ  WLOB05 55 22 40.00 6.61 

Inside MCZ  WLOB06 73 28 38.36 5.69 

Inside MCZ  WLOB07 64 41 64.06 6.00 

Inside MCZ  WLOB08 113 74 65.49 4.47 

Inside MCZ  WLOB09 141 102 72.34 3.77 

Inside MCZ  WLOB10 54 18 33.33 6.42 

Outside MCZ  WLOB11 133 101 75.94 3.71 

Outside MCZ  WLOB12 148 117 79.05 3.34 

Outside MCZ  WLOB13 161 146 90.68 2.29 

Outside MCZ  WLOB14 38 4 10.53 4.98 

Outside MCZ  WLOB15 58 29 50.00 6.57 

Total Inside MCZ  All boxes 909 522 57.43 1.64 

Total Outside MCZ  All boxes 538 397 73.79 1.90 

A3.2 - Moderate energy 
infralittoral rock  

All boxes 4 3 75.00 21.65 

A4.2 - Moderate energy 
circalittoral rock  

All boxes 1178 883 74.96 1.26 

A5.1 - Subtidal coarse sediment  All boxes 177 28 15.82 2.74 

A5.2 - Subtidal sand  All boxes 47 0 0.00 0.00 

A5.3 - Subtidal mud  All boxes 18 2 11.11 7.41 

A5.4 - Subtidal mixed sediment  All boxes 23 3 13.04 7.02 

Grand Total  All boxes 1447 919 63.51 1.27 

There is an overall large range in E. verrucosa presence in the analysed images between 

the survey boxes; from 10.53% in survey box 14 (outside the MCZ) to 90.68% in survey 

box 13 (also outside the MCZ). Occurrences of E. verrucosa do not appear randomly 

distributed within individual survey boxes or along individual tow, but instead commonly 
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cluster along particular stretches of each tow. The mapped instances of E. verrucosa 

presence overlaid onto the 2013 BSH information indicates a correspondence between E. 

verrucosa presence and certain BSH types, most notably, an apparent increase in 

presence with BSH type A4.2 - Moderate energy circalittoral rock and decreased presence 

with type A5.1 Subtidal coarse sediment. The observations from the 2013 data are 

supported by the results of the analysis of the 2018 survey data.  

In the 2018 survey data, E. verrucosa presence was most frequently observed within the 

rock BSH types A3.2 - Moderate energy infralittoral rock (although in a total of only 3 

images) and A4.2 - Moderate energy circalittoral rock (observed in 75% and 74.96% of 

analysed images respectively). The frequency of occurrence of E. verrucosa was 

considerably reduced for sediment BSH types, being present in <16% of the images in 

such cases, with no occurrences in the A5.2 - Subtidal sand BSH type. These 

observations conform to existing information on the habitat preference of E. verrucosa 

which describes the species being most commonly found on upward facing bedrock in 

areas where water movement (wave action or tidal streams) is moderately strong (0.5 ï 

1.5 ms-1) (Readman and Hiscock, 2017). 

The deviance table and odds ratio results from the stepwise BLR analysis between the 

response variable E. verrucosa presence and the recorded environmental variables 

(depth, BSH category) and location variables (easting, northing and inside/outside MCZ) 

are presented in Table 6 and  
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Table 7 respectively. 

Table 6. Deviance table from BLR analysis between E. verrucosa  presence and 

environmental and location variables from the 2018 Whitsand and Looe Bay MCZ 

survey.  *Model terms significant at p<0.05.  (© Natural England 2021).  

Source  DF Adj Dev  Adj Mean  Chi -Square  P-Value  

Regression  4 462.02 115.504 462.02 <0.001* 

Easting  1 8.7 8.697 8.7 0.003* 

Depth  1 33.95 33.946 33.95 <0.001* 

BSH category  1 343.02 343.021 343.02 <0.001* 

Inside MCZ  1 24.79 24.79 24.79 <0.001* 

Error  1442 1436.97 0.997  n/a n/a  

Total  1446 1898.99 n/a  n/a n/a 
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Table 7. Odds ratios from BLR analysis between E. verrucosa  presence and 

environmental and location variables from the 2018 Whitsand and Looe Bay MCZ 

survey.  Odds ratios are not calculated for predictors that are included in interaction 

terms because  these ratios depend on values of the other predictors in the 

interaction terms. *Odds ratio significant at p<0.05.  (© Natural England 2021).  

Predictor Description  Predictor  (A) Predictor (B)  Odds Ratio  95% CI 

Odds Ratios for Continuous 
Predictors 

Easting n/a 1.0001 (1.0000, 1.0002) 

Depth n/a 1.2071 (1.1314, 1.2878) 

Odds Ratios for Categorical 
Predictors for level A relative 
to level B 

Sediment BSH (Level 
A) 

Rock BSH 
(Level B 

0.0437 (0.0290, 0.0658) 

Inside MCZ (Level A) Outside MCZ 
(Level B) 

0.4557 (0.3322, 0.6251) 

For continuous predictors, odds ratio values >1 corresponds to a positive correlation 

between the predictor and response variable, with values <1 corresponding to a negative 

correlation. For categorical predictors, odds ratio values >1 means the response variable 

is more likely to be observed for the Level A group than Level B, with the opposite 

occurring where odds ratio values are <1. 

The BLR results indicate that E. verrucosa presence has a significant correlation with a 

combination of depth (OR = 1.21, 95% CI= 1.12 ï 1.29, p<0.001), BSH category (OR = 

0.044, 95% CI= 0.029 ï 0.066, p<0.001), easting (OR = 1.0001, 95% CI= 1 ï 1.0002, 

p=0.003) and whether inside or outside the MCZ (OR = 0.456, 95% CI= 0.332 ï 0.625, 

p<0.001). The frequency of E. verrucosa presence was generally higher in deeper 

locations and increased from west to east. Presence of E. verrucosa was approximately 

22.88 times more likely in rock BSH types compared to sedimentary BSH types. E. 

verrucosa was also approximately 2.19 times more likely to be present in images from 

outside the MCZ than inside. Northing did not significantly contribute to the regression 

model when all factors are considered and therefore does not significantly affect the 

likelihood of E. verrucosa being present. 

Branching  

E. verrucosa branching was recorded to fulfil the following Objective 1 attribute and 

reporting sub-objective: 

¶ Population: recruitment and reproductive capability:  Describe proxy indicators 

(e.g. colour/necrosis, branching category) for overall size and age-structure of the 

population. 
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Branching was observed extensively within all survey boxes inside and outside the 

Whitsand and Looe Bay MCZ (Figure 17, Figure 18 and Figure 19). 

Figure 17. Locations indicating presence of E. verrucosa  branching in survey boxes 
1 ï 5 (inside MCZ) of the 2018 Whitsand and Looe Bay MCZ survey.  Marine protected 
area boundaries and broadscale habitats are taken from the Natural England Marine 
Evidence database (© Natural England  and Others,  2021). Basemap from © Crown 
Copyright and database rights 2021. Ordnance Survey AC0000851168.  Contains 
United Kingdom Hydrographic Office data © Crown copyright and database right s. 
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Figure 18. Locations indicating presence of E. verrucosa  branching in survey boxes 
6 ï 10 (inside MCZ) of the 2018 Whitsand and Looe Bay MCZ survey.  Marine protected 
area boundaries and broadscale habitats are taken from the Natural England Marine 
Evidence database (© Natural England  and Others,  2021). Base map from © Crown 
Copyright and database rights 2021. Ordnance Survey AC0000851168.  Contains 
United Kingdom Hydrographic Office data © Crown copyright and database right s. 
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Figure 19. Locations indicating presence of E. verrucosa  branching in survey boxes 
11 ï 15 (outside MCZ) of the 2018 Whitsand and Looe Bay MCZ survey.  Marine 
protected area boundaries and broadscale habitats are taken from the Natural 
England Marine Evidence database (© Natural England  and Others,  2021). Basemap 
from © Crown Copyright and database rights 2021. Ordnance Survey AC0000851168.  
Contains United Kingdom Hydrographic Office data © Crown copyright and database 
right s. 

Descriptive statistics of E. verrucosa branching presence for each i) survey box, ii) location 

relative to the MCZ and iii) BSH type are presented in Table 8. 
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Table 8. Presence of E. verrucosa  branching within each i) survey box, ii) location 

relative to the MCZ and iii) BSH type from the fully analysed images from the 2018 

Whitsand and Looe Bay MCZ survey.  (© Natural England 2021).  
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Inside MCZ  WLOB01 98 62 4 51 87.93 4.28 

Inside MCZ  WLOB02 84 33 1 30 93.75 4.28 

Inside MCZ  WLOB03 110 66 18 39 81.25 5.63 

Inside MCZ  WLOB04 117 76 13 47 74.60 5.48 

Inside MCZ  WLOB05 55 22 2 8 40.00 10.95 

Inside MCZ  WLOB06 73 28 0 7 25.00 8.18 

Inside MCZ  WLOB07 64 41 4 29 78.38 6.77 

Inside MCZ  WLOB08 113 74 6 55 80.88 4.77 

Inside MCZ  WLOB09 141 102 3 65 65.66 4.77 

Inside MCZ  WLOB10 54 18 0 7 38.89 11.49 

Outside MCZ  WLOB11 133 101 0 100 99.01 0.99 

Outside MCZ  WLOB12 148 117 4 111 98.23 1.24 

Outside MCZ  WLOB13 161 146 5 130 92.20 2.26 

Outside MCZ  WLOB14 38 4 0 2 50.00 25.00 

Outside MCZ  WLOB15 58 29 0 22 75.86 7.95 

Total Inside MCZ  All boxes 909 522 51 338 71.76 2.07 

Total Outside MCZ  All boxes 538 397 9 365 94.07 1.20 

A3.2 - Moderate energy 
infralittoral rock  

All boxes 4 3 0 2 66.67 27.22 

A4.2 - Moderate energy 
circalittoral rock  

All boxes 1178 883 57 682 82.57 1.32 

A5.1 - Subtidal coarse 
sediment  

All boxes 177 28 0 18 64.29 9.06 

A5.2 - Subtidal sand  All boxes 47 0 0 - - - 

A5.3 - Subtidal mud  All boxes 18 2 2 - - - 

A5.4 - Subtidal mixed 
sediments  

All boxes 23 3 1 1 50.00 35.36 

Grand Total  All boxes 1447 919 60 703 81.84 1.32 

Branching could not be assessed in 60 (6.5%) of the 919 images where E. verrucosa 

presence was recorded. Where branching could be assessed, branching was present in 

703 of the 859 (81.2%) images where E. verrucosa was recorded and absent in 156 
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(18.8%) of the images. Presence of branching occurred in all survey boxes, ranging from 

25.0% (survey box 6 inside the MCZ) to 99.0% (survey box 11 outside the MCZ). 

Presence of branching inside the MCZ was lower than outside of the MCZ, with branching 

occurring in 71.8% and 94.1% of the images where E. verrucosa was present inside and 

outside the MCZ respectively.  

Presence of E. verrucosa branching was most frequently observed within BSH types A3.2 

- Moderate energy infralittoral rock (although in a total of only 2 images), A4.2 - Moderate 

energy circalittoral rock and A5.1 ï Subtidal coarse sediment (observed in 66.67%, 

77.24% and 64.29% of analysed images respectively). E. verrucosa branching was lower 

for A5.4 - Subtidal mixed sediment, being present in 33.33% of the images, with no 

occurrences of branching in A5.3 - Subtidal mud BSH type. The low numbers of E. 

verrucosa observations in BSH types A3.2 - Moderate energy infralittoral rock, A5.2 - 

Subtidal sand, A5.3 - Subtidal mud and A5.4 - Subtidal mixed sediment lowers the 

reliability of these results. The differences in branching for the different BSH types are not 

significant when analysing for the in-combination effect of other parameters using BLR. 

The deviance table and odds ratio results from the stepwise BLR analysis between the 

response variable E. verrucosa branching presence and the recorded environmental 

variables (depth, BSH category, relief group) and location variables (easting, northing, and 

inside/outside MCZ) are presented in Table 9 and  
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Table 10 respectively. 

Table 9. Deviance table from BLR analysis between E. verrucosa  branching 

presence and environmental and location variables from the 2018 Whitsand and 

Looe Bay MCZ survey.  *Model terms significant at p<0.05.  (© Natural England 2021).  

Source  DF Adj Dev  Adj Mean  Chi -Square  P-Value  

Regression  4 151.14 37.7848 151.14 <0.001* 

Easting  1 36.98 36.9756 36.98 <0.001* 

Northing  1 53.56 53.5635 53.56 <0.001* 

Depth  1 10.13 10.1254 10.13 0.001* 

BSH category  1 12.44 12.4369 12.44 <0.001* 

Error  839 629.46 0.7502 n/a n/a  

Total  843 780.6 n/a n/a n/a 
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Table 10. Odds ratios from BLR analysis between E. verrucosa  branching presence 

and environmental and location variables from the 2018 Whitsand and Looe Bay 

MCZ survey.  *Odds ratio significant at p<0.05.  (© Natural England 2021).  

Predictor Description  Predictor  (A) Predictor (B)  Odds Ratio  95% CI 

Odds Ratios for 
Continuous Predictors 

Easting n/a 0.9996 (0.9995, 0.9998) 

Northing n/a 0.9992 (0.9990, 0.9995) 

Depth n/a 1.1737 (1.0639, 1.2949) 

Odds Ratios for 
Categorical Predictors 
for level A relative to 
level B 

Sediment BSH (Level 
A) 

Rock BSH (Level B)  0.1677 (0.0631, 0.4454) 

The results of the BLR analysis indicate that the likelihood of E. verrucosa branching being 

present significantly correlates to a combination of easting (OR = 0.9996, 95% CI= 0.9995 

ï 0.9998, p<0.001), northing (OR = 0.9992, 95% CI= 0.9990 ï 0.9995, p<0.001), depth 

(OR = 1.174, 95% CI= 1.064 ï 1.295, p=0.001) and BSH category (OR = 1.677, 95% CI= 

0.0631 ï 1.295, p<0.001), with the likelihood of branching being present being higher in 

deeper waters in southern and western locations of the survey area. The presence of 

branching was approximately 5.96 times more likely on rock BSH types than sediment 

types. The likelihood of branching being present had no significant association with 

whether inside or outside the MCZ nor relief once the variation in all other parameters had 

been accounted for. 

Necrosis  

Instances of E. verrucosa necrosis was recorded to fulfil the following attribute and 

reporting sub-objective: 

¶ Population: recruitment and reproductive capability:  Describe proxy indicators 

(e.g. colour/necrosis, branching category) for overall size and age-structure of the 

population. 

Necrosis presence was infrequently recorded throughout the survey location and absent 

from multiple survey boxes both inside and outside the Whitsand and Looe Bay MCZ 

(Figure 20,  

Figure 21 and Figure 22). 

 



 

Page 58 of 106 Whitsand and Looe Bay MCZ Monitoring Report 2018. NECR727 

 

Figure 20. Locations indicating presence of E. verrucosa  necrosis in survey boxes 1 
ï 5 (inside MCZ) of the 2018 Whitsand and Looe Bay MCZ survey.  Marine protected 
area boundaries and broadscale habitats are taken from the Natural England Marine 
Evidence database (© Natural England  and Others,  2021). Basemap from © Crown 
Copyright and database rights 2021. Ordnance Survey AC0000851168.  Contains 
United Kingdom Hydrographic Office data © Crown copyright and database right s. 
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Figure 21. Locations indicating presence of E. verrucosa  necrosis in survey boxes 6 
ï 10 (inside MCZ) of the 2018 Whitsand and Looe Bay MCZ survey.  Marine protected 
area boundaries and broadscale habitats are taken from the Natural England Marine 
Evidence database (© Natural England  and Others,  2021). Basemap from © Crown 
Copyright and database rights 2021.  Ordnance Survey AC0000851168.  Contains 
United Kingdom Hydrographic Office data © Crown copyright and database right s. 
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Figure 22. Locations indicating presence of E. verrucosa  necrosis in survey boxes 11 
ï 15 (outside MCZ) of the 2018 Whitsand and Looe Bay MCZ survey.  Marine protected 
area boundaries and broadscale habitats are taken from the Natural England Marine 
Evidence database (© Natural England  and Others,  2021). Basemap from © Crown 
Copyright and database rights 2021. Ordnance Survey AC0000851168.  Contains 
United Kingdom Hydrographic Office data © Crown copyright and database right s. 

Descriptive statistics of E. verrucosa necrosis presence for each i) survey box, ii) location 

relative to the MCZ and iii) BSH type are presented in Table 11. 
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Table 11. Presence of E. verrucosa  necrosis within each i) survey box, ii) location 

relative to the MCZ and iii) BSH type from the fully analysed images from the 2018 

Whitsand and Looe Bay MCZ survey.  (© Natural England 2021).  
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Inside MCZ  WLOB01 98 62 34 6 21.43 7.75 

Inside MCZ  WLOB02 84 33 25 1 12.50 11.69 

Inside MCZ  WLOB03 110 66 52 2 14.29 9.35 

Inside MCZ  WLOB04 117 76 60 1 6.25 6.05 

Inside MCZ  WLOB05 55 22 14 0 0.00 0.00 

Inside MCZ  WLOB06 73 28 10 1 5.56 5.40 

Inside MCZ  WLOB07 64 41 29 2 16.67 10.76 

Inside MCZ  WLOB08 113 74 51 1 4.35 4.25 

Inside MCZ  WLOB09 141 102 31 4 5.63 2.74 

Inside MCZ  WLOB10 54 18 5 0 0.00 0.00 

Outside MCZ  WLOB11 133 101 54 8 17.02 5.48 

Outside MCZ  WLOB12 148 117 61 5 8.93 3.81 

Outside MCZ  WLOB13 161 146 78 7 10.29 3.69 

Outside MCZ  WLOB14 38 4 0 0 0.00 0.00 

Outside MCZ  WLOB15 58 29 10 0 0.00 0.00 

Total Inside MCZ  All boxes 909 522 311 18 8.53 1.92 

Total Outside MCZ  All boxes 538 397 203 20 10.31 2.18 

A3.2 - Moderate energy 
infralittoral rock  

All boxes 4 3 0 0 0.00 0.00 

A4.2 - Moderate energy 
circalittoral rock  

All boxes 1178 883 501 37 9.69 1.51 

A5.1 - Subtidal coarse 
sediment  

All boxes 177 28 9 1 5.26 5.12 

A5.2 - Subtidal sand  All boxes 47 0 0 

   

A5.3 - Subtidal mud  All boxes 18 2 2 

   

A5.4 - Subtidal mixed 
sediments  

All boxes 23 3 2 0 0.00 0.00 

Grand Total  All boxes 1447 919 514 38 9.38 1.45 

Necrosis could not be assessed in 514 (55.9%) of the 919 images where E. verrucosa 

presence was recorded. Where necrosis could be assessed, necrosis was recorded as 

present in 38 of the 405 (9.4%) images where E. verrucosa was recorded, and absent in 

367 (90.6%) of the images. Necrosis was absent from 4 of the survey boxes (survey box 5 
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and 10 inside the MCZ and survey box 14 and 15 outside the MCZ) with a maximum 

occurrence of 21.4% in survey box 1 inside the MCZ. 

Occurrence of necrosis inside the MCZ was lower than outside of the MCZ, occurring in 

8.53% and 10.31% of the images where E. verrucosa was present respectively. However, 

the BLR results did not identify differences in the frequency of necrosis between sites 

inside and outside the MCZ as significant when other factors are considered. 

Instances of necrosis were recorded only in two of the BSH types; A4.2 - Moderate energy 

circalittoral rock and A5.1 ï Subtidal coarse sediment. Whilst not recorded in other BSH 

types, the low number of observations of E. verrucosa presence limits the ability to 

detecting instances of necrosis for these BSH types. The differences in observed 

presence of necrosis for the different BSH types are not significant when analysing for the 

in-combination effect of other parameters using BLR. 

The deviance table and odds ratio results from the stepwise BLR analysis between the 

response variable E. verrucosa necrosis presence and the recorded environmental 

variables (depth, BSH category, relief group) and location variables (easting, northing, and 

inside/outside MCZ) are presented in Table 12 and Table 13 respectively. 

Table 12. Deviance table from BLR analysis between E. verrucosa  necrosis 

presence and environmental and location variables from the 2018 Whitsand and 

Looe Bay MCZ survey.  *Model terms significant at p<0.05.  (© Natural England 2021).  

Source  DF Adj Dev  Adj Mean  Chi -Square  P-Value  

Regression  1 7.738 7.7385 7.74 0.005* 

Easting  1 7.738 7.7385 7.74 0.005* 

Error  394 242.62 0.6158 

  

Total  395 250.36 

   

Table 13. Odds ratios from BLR analysis between E. verrucosa  necrosis presence and 
environmental and location variables from the 2018 Whitsand and Looe Bay MCZ 
survey.  *Odds ratio significant at p<0.05.  (© Natural England 2021).  

Predictor  Description  Predictor  Odds Ratio  95% CI 

Odds Ratios for 
Continuous Predictors  

Easting  0.9998  (0.9997, 1.0000) 

The results of the BLR analysis indicate that the likelihood of E. verrucosa necrosis being 

present has a significant correlation with easting only (OR = 0.9998, 95% CI= 0.9997 ï 1, 

p=0.005) in the survey data, with the likelihood of necrosis being present being higher in 

western areas of the survey area. Instances of the presence of necrosis had no significant 

association with BSH category, northing, depth, relief and whether inside/outside the MCZ. 

Fouling  

E. verrucosa fouling was recorded to fulfil the following attribute and reporting sub-

objective: 
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¶ Population: recruitment and reproductive capability:  Describe colony fouling 

and associated epifauna including presence of the Sea-fan anemone (Amphianthus 

dohrnii). Compare areas with management measures and areas without. 

Fouling was recorded and categorised by the material recorded into either natural 

biofouling (by epibiota), anthropogenic fouling (by e.g. fishing gear) or indeterminable. 

óCould not be assessedô was recorded where the image quality was insufficient for the 

analyst to reliably confirm the presence or absence of fouling. The five point scale for 

natural fouling was not applied due to the image quality being categorised as óPoorô in all 

cases where fouling occurred, limiting the assessment to qualitative (presence/absence) 

only in accordance with NMBAQC image analysis guidance (Turner et al., 2016). 

Fouling was recorded in all survey boxes inside the Whitsand and Looe Bay MCZ and 

three of the five survey boxes outside of the MCZ (Figure 23, Figure 24 and Figure 25). 

 

Figure 23. Locations indicating presence of E. verrucosa  fouling in survey boxes 1 ï 
5 (inside MCZ) of the 2018 Whitsand and Looe Bay MCZ survey.  Marine protected area 
boundaries and broadscale habitats are taken from the Natural England Marine 
Evidence database (© Natural England  and Others,  2021). Basemap from © Crown 
Copyright and database rights 2021. Ordnance Survey AC0000851168.  Contains 
United Kingdom Hydrographic Office data © Crown copyright and database right s. 
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Figure 24. Locations indicating presence of E. verrucosa  fouling in survey boxes 6 ï 
10 (inside MCZ) of the 2018 Whitsand and Looe Bay MCZ survey.  Marine protected 
area boundaries and broadscale habitats are taken from the Natural England Marine 
Evidence database (© Natural England  and Others,  2021). Basemap from © Crown 
Copyright and database rights 2021. Ordnance Survey AC0000851168.  Contains 
United Kingdom Hydrographic Office data © Crown copyright and database right s. 

 


















































































