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Corrigendum

In July 2015 Defra declared the following amendments to reporting of Features of Conservation
Importance (FOCI) in MPAG reports to reflect changes described within Defra MCZ consultation
and designation material:

AThe habitat FOCI 60 Su bt icahsaderedSoaba ablsquadely pgrotegtedaby its |
component broadscale habitat features, subtidal sand and/or subtidal coarse sediment, and is
no longer included within MCZ designations.

AThe species FOCI HdiGystaslakicud) § eil 4 yredw hreklicgsugo
speciesbé6 for the purpose of MCZ pr o tHaliclysiuso n,
octoradiatus that has not been consistently differentiated within scientific records. The species
are therefore considered jointly as an MCZ feature.

AThe species FOQtrinapéctnata) du sssheolul(d be correctly
(Atrina fragilis) 6 .

AMCZs are no longer considered to be an appropriate tool for the protection of the species FOCI
6 Eur o p eAnguillzamduilla) 6They have been identified as habitat generalists for which it
is particularly difficult to identify unique nursery or foraging grounds due to their wide distribution
across coastal and freshwater zones. Conservation and management of European eels is
considered to be more effectively achieved through the Eel Regulations and Eel Management
Plans.

AThe speci es F ®audinellSitodna)sim alids (been removed f1
Wildlife and Countryside Act. This means that it is no longer a FOCI so has been removed as a
feature for MCZ designation.

In August 2015 Defra declared the following amendments to reporting of Features of Conservation
Importance (FOCI) in MPAG reports to reflect changes described within Defra MCZ consultation
and designation material:

AThe habitat FOCI o6Mud Habitats in Deep Wate
component broadscale habitat features, subtidal mud, and is no longer included within MCZ
designations.

Whilst the agreed changes will be reflected in MCZ Post-survey Site Reports written after the
declaration, those reports produced prior to August 2015 may still contain references to the above
FOCI as they appeared in the original Ecological Network Guidance document (NE & JNCC, 2010).

Inner Bank rMCZ Posturvey Site Report v
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1 Executive Summary: Report Card

This report details the findings of a dedicated seabed survey at the Inner Bank
recommended Marine Conservation Zone (rMCZ). The site is being considered for
inclusion in a network of Marine Protected Areas (MPAs) in UK waters, designed to
meet conservation objectives under the Marine and Coastal Access Act 2009. Prior
to the dedicated survey, the site assessment had been made on the basis of best
available evidence, drawn largely from historical data, modelled habitat maps and
stakeholder knowledge of the area. The purpose of the survey was to provide direct
evidence of the presence and extent of the broadscale habitats (BSH) and habitat
FOCI (Features of Conservation Importance) that had been detailed in the original
Site Assessment Document (SAD) (Balanced Seas, 2011).

This Executive Summary is presented in the form of a Report Card comparing the
characteristics predicted in the original SAD with the updated habitat map and new
sample data that result from the survey of the site conducted by Cefas and Natural
England in January of 2014. The comparison covers broadscale habitats and habitat

FOCI.

1.1 Features proposed in the SAD for inclusion within the MCZ

designation
Extent Extent according Accordance between

according to to updated SAD and updated habitat
Feature SAD habitat map map
Broadscale Habitats Presence Extent
A3.2 Moderate energy infralittoral
rock 19.80 km? N/A @) N/A
A4.2 Moderate energy circalittoral
rock 96.45 km? 7 Records o] 7 Records
Ab5.1 Subtidal coarse sediment 2.96 km? 33.00 km? P +30.04 km?
A5.2 Subtidal sand 79.78 km? 101.04 km? P +21.26 km?
Habitat FOCI
Native Oyster (Ostrea edulis)
Beds 1 record N/A @) N/A
Species FOCI
Native Oyster (Ostrea edulis) 1 record N/A @) N/A

1.2 Features present but not proposed in the SAD for inclusion
within the rMCZ designation

Extent Extent according Accordance between
according to to updated SAD and updated habitat

Feature SAD habitat map map

Broadscale Habitats Presence Extent

A5.3 Subtidal mud N/A 0.70 km? 0] +0.70 km?

A5.4 Subtidal mixed sediments N/A 63.37 km?2 0] +63.37 km?

Habitat FOCI

None observed N/A N/A N/A N/A

Species FOCI

None observed N/A N/A N/A N/A
Inner Bank rMCZ Pagstrvey Site Report 1




1.3 Evidence of human activities occurring within the MCZ

Litter was found in approximately 10% of video samples and consisted of plastics,
glass, material (sack/cloth), metal and fishing paraphernalia (net/ropes).

There is evidence from the multibeam echosounder bathymetry image of several
wrecks present within the boundaries of the rMCZ (Appendices 2 and 3).

Inner Bank rMCZ Pagstrvey Site Report



2 Introduction

In accordance with the Marine and Coastal Access Act 2009, the UK is committed to
the development and implementation of a network of Marine Protected Areas
(MPAs). The network will incorporate existing designated sites (e.g. Special Areas
of Conservation and Special Protection Areas) along with a number of newly
designated sites which, within the English territorial waters and offshore waters of
England, Wales and Northern Ireland, will be termed Marine Conservation Zones
(MCZs).

In support of this initiative, four regional projects were set up to select sites that could
contribute to this network because they contain one or more features specified in the
Ecological Network Guidance (ENG; Natural England and the JNCC, 2010). The
regional projects proposed a total of 127 recommended MCZs (rMCZs) and
compiled a Site Assessment Document (SAD) for each site. The SAD summarises
what evidence was available for the presence and extent of the various habitat,
species and geological features specified in the ENG, and for which the site was
being recommended.

Due to the scarcity of survey-derived seabed habitat maps in UK waters, these
assessments were necessarily made using best available evidence, which included
historical data, modelled habitat maps and stakeholder knowledge of the areas
concerned.

It became apparent that the best available evidence on features for which some sites
had been recommended as MCZs was of variable quality. Consequently, Defra
initiated a number of measures aimed at improving the evidence base, one of which
took the form of a dedicated survey programme, implemented and co-ordinated by
Cefas, to collect and interpret new survey data at selected rMCZ sites. This report
provides an interpretation of the survey data collected by Cefas and Natural England
personnel at the Inner Bank MCZ site during January 2014. The Civil Hydrography
Programme (CHP) has collected multibeam echosounder (MBES) data for the area
because of its location in the Dover Strait shipping channel. The bathymetric
component of these data was utilised in the creation of the Defra Digital Elevation
Model (DEM), which was used to inform the sampling design of the groundtruthing
survey carried out on the RV Cefas Endeavour (cruise code CENDO0114) (Callaway
and Nicolaus, 2014).

2.1 Location of the MCZ

The Inner Bank rMCZ is located in the English Channel shipping lane, due south of
Dungeness Point inside the Bullock Bank (Figure 1).

Inner Bank rMCZ Pagstrvey Site Report 3



Location of the Inner Bank rMCZ
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Figure 1. Location of the Inner Bank rMCZ. Bathymetry is from the Defra DEM (Astrium, 2011).

2.2 Rationale for site position and designation

The Inner Bank rMCZ was included in the proposed network because of its
contribution to Ecological Network Guidance (ENG) criteria to broadscale habitats,
and its added ecological importance. For a detailed site description see Balanced

";‘T*-ﬂf © Crown Copyright 2015

Seas Marine Conservation Zone Project: Final Recommendationsé ( Bal anced Sea
2011)and6 The Marine Conservation Zone PbHboject:
(Natural England and the JNCC, 2010).

2.2.1 Broadscale habitats proposed for designation

Four broadscale habitats were included in the recommendations for designation at

this site, namely: 6 A3. 2 Moder ate energy infralittoral
circalittornalSuboecki@&| @&ABrse sedi(Tadetd) 6, OA5. 2

See Annex 1 for full list of broadscale habitat features listed in the ENG.

Table 1. Broadscale habitats for which this rMCZ was proposed for designation.

EUNIS code & Broadscale Habitat Spatial extent according to the SAD
A3.2 Moderate energy infralittoral rock 19.80 km?
A4.2 Moderate energy circalittoral rock 96.45 km?
A5.1 Subtidal coarse sediment 2.96 km?
A5.2 Subtidal sand 79.78 km?

Inner Bank rMCZ Paostirvey Site Report 4



2.2.2 Habitat FOCI proposed for designation

Th e habi tNative BySQet (Ostréa edulis) Bedsbéwas included in the
recommendations for designation (Table 2). A spatial extent for this habitat FOCI
was not determined in the SAD, and the presence of the habitat was determined
based on one record. Annex 2 presents the habitat FOCI listed in the ENG.

Table 2. Habitat FOCI for which this MCZ was proposed for designation.

Habitat FOCI Records
Native Oyster (Ostrea edulis) Beds 1 record

2.2.3 Species FOCI proposed for designation

A single d.ow or limited mobility species§ namel y; 6 Native angster
no ddighly mobile specieséFOCI were included in the recommendations for

designation of this MCZ (Table 3). This individual was collected by Cefas during a

survey of the eastern English Channel in 1999. The full list of these species FOCI is
presented in Annexes 3 and 4.

Table 3. Species FOCI for which this rMCZ was proposed for designation.

Species FOCI Records
Low or limited mobility species FOCI

Native Oyster (Ostrea edulis) 1 record
Highly mobile species FOCI

None observed N/A

2.3 Rationale for prioritising this rMCZ for additional evidence
collection

Prioritisation of rMCZ sites for further evidence collection was informed by a gap
analysis and evidence assessment. The prime objective was to elevate the
confidence status for as many rMCZs as feasible to support designation in terms of
the amount and quality of evidence for the presence and extent of broadscale habitat
features and habitat FOCI and, where possible, species FOCI. The confidence
status was originally assessed in the SADs according Technical Protocol E (Natural
England and the JNCC, 2012).

The confidence score for the presence and extent of broad scale habitats and habitat
FOCI reported for the Inner Bank rMCZ was Low/Moderate (JNCC and Natural
England, 2012). This site was therefore prioritised for additional evidence collection.

2.4 Survey aims and objectives

Primary Objectives
1 To collect groundtruthing data to allow the production of an updated map

which could be used to inform the presence of broadscale habitats and habitat
FOCI, and allow estimates to be made of their spatial extent within the rMCZ.

Inner Bank rMCZ Pagstrvey Site Report 5



Secondary Objectives

1 To provide evidence, where possible, of the presence of species FOCI listed
within the ENG (Annexes 3 and 4) within the MCZ.

1 To report evidence of human activity occurring within the MCZ found during
the course of the survey.

It should be emphasised that surveys were not primarily designed to address the
secondary objectives under the current programme of work.

Whilst the newly collected data will be utilised for the purposes of reporting against
the primary objectives of the current programme of work (given above), it is
recognised that these data will be valuable for informing the assessment and
monitoring of condition of given habitat features in the future.

Inner Bank rMCZ Pagstrvey Site Report



3 Methods

3.1 Acoustic data acquisition

Existing MBES bathymetry data were used to assist in the planning of the 2014
survey and subsequent generation of broadscale habitat maps. No new acoustic
data was collected during the 2014 survey within this rMCZ. The MBES data were
collected between September 2006 and July 2007 by the consultancy Fugro OSAE
as part of the UK's CHP, managed by the Maritime and Coastguard Agency (MCA).
The data are archived by the United Kingdom Hydrographic Office (UKHO) and were
provided to Cefas as fully processed and cleaned bathymetry data, as well as raw
data files for further backscatter processing. The bathymetric data were collected
and processed in accordance with the International Hydrographic Organisation (IHO)
Standards for Hydrographic Surveys - Order 1 (Special Publication 44, Edition 4).
Further details on the acquisition and processing of MBES bathymetry data can be
found in the HI1159 Report of Survey (Civil Hydrographic Programme, 2007).
Despite the original MBES acoustic data coverage incorporating the entire rMCZ,
only two sections of the backscatter data are held by the UKHO, covering 31% of the
rMCZ. The software package QPS FM Geocoder Toolkit (FMGT) was used to
produce fully compensated and corrected backscatter mosaics, which were exported
as Floating Point Geotiff images for further analysis. Bathymetry was gridded at

10 m resolution and backscatter was gridded at 1 m resolution for analysis (see
Appendix 2 for images derived from acoustic data).

3.2 Ground truth sample acquisition

A ground truth survey of the Inner Bank rMCZ was carried out in January 2014 on
the RV Cefas Endeavour cruise CEND 01/14. Ground truth samples were collected
from 73 stations which were positioned within the rMCZ using a triangular lattice grid
overlaid on the existing MBES bathymetry data. Stations were adjusted to coincide
with notable bathymetric features. A benthic grab was deployed successfully at 67
stations to collect sediments and infauna samples. An underwater camera system
was deployed successfully at 72 stations to collect video and still images of the
seabed (Figure 2; Appendix 1).

Inner Bank rMCZ Pagstrvey Site Report 7



Groundtruthing Sample Locations
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Figure 2. Location of ground truth sampling sites in the Inner Bank rMCZ. Bathymetry displayed is from
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Sampling equipment comprised a 0.1 m? mini Hamon grab. On recovery, the

contents of the grab were emptied into a large plastic bin and a representative sub-

sample of sediment (approx. 0.5 litres) was taken for subsequent Particle Size
distribution Analysis (PSA). The remaining sample was photographed and sieved
over a 1 mm mesh sieve to collect the benthic fauna. Fauna were preserved in
buffered 4% formaldehyde for later processing ashore.

Seabed imagery was acquired using a frame-mounted drop camera towed at c.
0.5 knots (c. 0.25 ms?t)acrossal00m O6bul |l ringd

centredAon
minimum tow duration of two minutes was carried out per deployment. Drop camera
tows at stations which were not successfully sampled by the grab were extended to

a minimum of 10 min. Extended duration tows were also conducted at

approximately one third of ground truth sampling sites located to coincide with each

of the acoustically distinct facies observed in the bathymetry.

The camera images helped to characterise the surficial sediments and associated

epifaunal communities through collection of both video and still images. Still images

were captured at regular one minute intervals and opportunistically if specific

features of interest were encountered. A four-point laser scaling device was used to

provide a reference scale in the video and stills images and imagery was geo-
referenced using a High Precision Acoustic Positioning system. Set-up and

operation
under water

f ol
Vi

| owe d
deo
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hard drive. A video overlay was used to provide station metadata, time and GPS
position (of the vessel) in the recorded video image.

Video and still images were analysed following an established protocol developed
and used by Cefas (Coggan and Howell, 2005; JNCC, in prep.; see Annex 5).

For further detail on ground truth sample collection see the dnner Bank rMCZ Survey
R e p o Callavay @nd Nicolaus, 2014).

3.3 Production of the updated habitat map

All new maps and their derivatives have been based on a WGS84 datum. A new
habitat map for the site was produced by analysing and interpreting the available
acoustic data (as detailed above) and the ground truth data collected by the
dedicated survey of this site. The process is a combination of two approaches,
statistical modelling and image analysis, as described below.

The object-based image analysis (OBIA) is a two-step approach consisting of
segmentation and classification (Blaschke, 2010), implemented in the software
package eCognition v9.1. The backscatter and bathymetry images (Appendix 2) are
segmented into objects (sections of the image with homogeneous backscatter and
bathymetry characteristics). For each of these objects, mean values of the primary
acoustic data layers and their derivatives were calculated and used in a Random
Forest (RF) model with ground truth data, to predict substrate type. Each stage in
the process is numbered and described in detail below.

Stage 1. Data Preparation

Prior to analysis, the bathymetry and backscatter data were re-sampled to align pixel
boundaries at 10 m resolution for bathymetry and 1 m resolution for backscatter.
Due to limited backscatter data coverage, two separate BSH maps were generated
for this site. A BSH map was produced for the entire site using the bathymetry data
and available derivatives. However, this map was only utilised to inform habitat
boundaries in the region where backscatter data were not available. Where
backscatter data were available, a second habitat map was produced, using these
data in conjunction with bathymetry and the available derivatives to more precisely
define BSH boundaries.

Stage 2. Derivatives calculated

From the two primary acoustic datasets, bathymetry and backscatter, a range of
derivatives were calculated, however, only those detailed in Table 4 were used
during the mapping process.

Table 4. Description of derivatives calculated for bathymetry (where specified).

Derivative Description

BPI Bathymetric position index (Lundblad et al., 2006); radii of 3, 5, 9,
25 cells.

Slope The slope in degrees using the maximum change in elevation of
each cell and its 8 neighbours (Wilson et al., 2007).

Maximum Curvature The steepest curve of either planar or profile convexity through
the neighbouring cells (Schmidt et al., 2003).

Inner Bank rMCZ Pagstrvey Site Report 9



Stage 3. Segmentation

The goal of segmentation is to divide the image into meaningful objects that
represent areas of homogeneous values in the map image, based on their spectral
and spatial characteristics. The resulting objects can be characterised by their
various features, such as layer values (mean, standard deviation, skewness, etc.),
geometry (extent, shape, etc.), texture, and many others. The input layers used
were the primary acoustic data layers (bathymetry and backscatter strength) and the
derivative slope, mentioned above.

Segmentation was carried out using the multi-resolution segmentation algorithm in

eCognition. This is an optimisation procedure that starts with an individual pixel and
consecutively merges it with neighbouring pixels based on the relative homogeneity

criterion. Theprocesscont i nues until a threshold value
determining the variability allowed in the objects is reached. The threshold is

determined by the operator.

For a fixed value of the scale parameter, a homogeneous area of seabed will have
larger objects than a heterogeneous area. Likewise, for a fixed seabed
heterogeneity, larger values of the scale parameter produce larger objects than
smaller values.

Where both acoustic datasets were available, the final segmentation was carried out
at a pixel level using bathymetry, backscatter, BPI at 25 cells, and maximum
curvature with the scale parameter setat 100. A | ar ge amo utypicallyof O noi s
caused by environmental conditions during data acquisition, was evident in the
backscatter data. This resulted in the segmentation algorithm producing some
image object boundaries around backscatter features that were not related to
seafloor conditions. To produce more meaningful object boundaries, objects were
merged using the multiple objects difference condition-based fusion algorithm, which
fuses similar existing image objects based on user-defined rules. Objects were
merged if they had a similar length:thickness ratio (< 0.1 difference) and they shared
a common border (< 40%). This had the effect of merging image objects that were
caused by noise with the neighbouring objects. A second multiple objects difference
condition-based fusion algorithm was performed to merge objects with similar mean
backscatter (< 0.5 dB difference) and standard deviation of bathymetry (< 0.5 m
difference) with a common border of 10%.

The segmentation process was repeated for the site in the absence of backscatter
data. The final segmentation was carried out at a pixel level using bathymetry, BPI
at 25 cells, and maximum curvature with the scale parameter set at 40.

For each of the objects created, mean and standard deviation values of the primary
acoustic data layers and their derivatives were calculated (e.g., the mean
backscatter value for the grid cells lying within the object) for further statistical
analysis.

Stage 4. Classification

A classification algorithm within eCognition was trained to predict the distribution of

three BSH types as defined by Long (2006). These BSHswere6 A5. 1 Subti dal
coarse sediment o, a®mAS5 AS5SUbtSiudbdli dadndnd xed se
Sediment BSHs were informed by PSA samples only, as these produce a more

Inner Bank rMCZ Pagstrvey Site Report 10



accurate estimation of sediment type than video/stills imagery. One PSA sample
indicated the prAs.eh cRu tiand dhitewadBaBptiéd as a
classification for the image object where this sample was located. However, with
only one sample within the rMCZ, there was insufficient data to incorporate this BSH

classification into the classification algorithm. Similarly, t he BSH 06 A4.
energy circal i tt ornathe transectbrithe wides/stilts mageny.v e
The video/stills imagery suggestedt hat t he extent of the
circalit t or al hobgkhkbywpatchy within an area
coarse sedi ment 0. As the rock ouavalablep
acoustic data, it was not possible to
circal i ttdtlernmade objectavikede these stills were located.

Using the segmentation derived in the absence of backscatter data, a training
dataset was generated by assigning a BSH classification to those objects created in
the segmentation process which contained a PSA ground truth sample. The
bathymetry data indicates the presence of a large sedimentary channel through the
rMCZ with sand waves present in the channel. PSA samples suggest that this is
predominantly made up of the BdBedotheAS5 . 2
limitations of the acoustic data and sampling density for this site, it was necessary to
create additional training samples prior to applying the classification algorithm.
Objects with a mean maximum curvature greater than 0.02, or less than -0.02 were
classified as 0a&n8use& astnaibingisainplés bystree classification
algorithm. These thresholds for maximum curvature were informed by statistical
analysis. Each training sample contained a label for sediment type and values for
the acoustic variables. This training set informed the classification algorithm which in
turn was used to assign a BSH type to the rest of the objects based on their acoustic
values.

The RF algorithm (Breiman, 2001) was selected to predict the distribution of the
three selected BSH types. This algorithm has been shown to perform well in
predicting marine sediment types (Lucieer et al., 2013; Stephens and Diesing, 2014).
The resulting BSH map was derived by applying the RF algorithm to all unclassified
image objects to predict the most probable habitat class for each object, based on its
mean bathymetry and the standard deviation of slope within that object.

This classification process was then repeated to produce a second habitat map for
areas where backscatter data were also available. A training dataset was generated
by assigning a BSH classification to those objects created in the segmentation
process which contained a PSA ground truth sample. To more accurately classify
the sedimentary channel, objects with a mean BPI at 25 cells greater than 1, or less
than-1 wer e cl assi fiicdcal asbuskdds tralingSaniples. The
RF algorithm was trained using object mean backscatter, mean bathymetry and the
standard deviation of slope as predictors. This RF model was then applied to all
unclassified objects to predict the most probable habitat class based on their
acoustic values.

Finally, the two BSH maps were merged together, with the map derived from
bathymetry data and derivatives only retained in those areas without backscatter
data. The resulting BSH map was then exported from eCognition as shapefiles for
further analysis in ArcGIS 10.1.
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3.4 Quality of the updated map

The technical quality of the updated habitat map was assessed using the MESH
6Confi dence A slsoagnalymewelopéd by andnternational consortium
of marine scientists working on the MESH (Mapping European Seabed Habitats)
project. This tool considers the provenance of the data used to make a
biotope/habitat map, including the techniques and technology used to characterise
the physical and biological environment and the expertise of the people who made
the map. In its original implementation, it was used to make an auditable judgement
of the confidence that could be placed in a range of existing, local biotope maps that
had been developed using different techniques and data inputs, but were to be used
in compiling a full coverage map for north-west Europe. Where two of the original
maps overlapped, that with the highest MESH confidence score would take
precedence in the compiled map.

Subsequent to the MESH project, the confidence assessment tool has been applied
to provide a benchmark score that reflects the technical quality of newly developed
habitat/biotope maps. Both physical and biological survey data are required to
achieve the top mark of 100 but, as the current rMCZ exercise requires the mapping
of broadscale physical habitats not biotopes, it excludes the need for biological data.
In the absence of biological data, the maximum score attainable for a purely physical
map is 88.

In applying the tool to the current work, none of the weighting options were altered,;
that is, the tool was applied in its standard form, as downloaded from the internet.

1 http://emodnet-seabedhabitats.eu/confidence/confidenceAssessment.html [Accessed 30/07/2015]
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4 Results

The list of benthic taxa found in the grab and video samples is presented in
Appendix 4, a total of 318 infaunal and 58 epifaunal taxa were recorded.

A summary of the PSA of the grab samples is given in Appendix 5. Of the 67
stations where a sample was obtained, coarse sediment was recorded at 16
stations, sand at 37 stations, mud at one station and mixed sediment at 13 stations.

The analysis of the seabed video and stills is summarised in Appendix 6. Example
images taken during the survey of the BSHs and habitat FOCI recorded in the video
analysis are given in Appendices 7 and 8 respectively.

4.1 Site Assessment Document (SAD) habitat map

The SAD habitat map (Figure 3) was produced using modelled data from the
UKSeaMap (McBreen et al., 2011). For further detail see Balanced Seas (2011).

Site Assessment Document Habitat Map
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SAD Habitat Map
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s

50°50'N

A3.2 Moderate energy infralittoral rock
A4.2 Moderate energy circalittoral rock
A5.2 Subtidal sand
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o
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Figure 3. Habitat map from the SAD (Balanced Seas, 2011).

4.2 Updated habitat map based on new survey data

The updated habitat map resulting from an integrated analysis of the 2014 dedicated
survey data is presented in Figure 4.
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Figure 4. Updated map of broadscale habitats based on newly acquired survey data.
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4.3 Quality of the updated habitat map

Based on the MESH Confidence Assessment Tool, the updated habitat map attained
a score of 70 in areas where full acoustic data were available and 64 in areas where
only bathymetry data were available (Figure 5). This score is considered

reasonable, given that the maximum possible score for a map based on purely

physical data is 88.

MESH Confidence Score
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Figure 5. Overall MESH confidence score for the updated broadscale habitat map.
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It should be noted that some features that might be interpreted as rock subcrops, or
potentially outcrops of rock, do appear to be present in the acoustic data.
Bathymetric features, that appear to be folding and faulting of bedrock, may indicate
the presence of rocky habitat. However, using currently available data, there is no
way of determining the depth of the sediment layer overlying these potential areas of
rock. Only one of the 72 video transects observed the presence of rock habitat in
seven still images. The features are consequently mapped as sedimentary habitats.

Table 5. Broadscale habitats identified in this rMCZ.

Broadscale Habitat Type Spatial extent according to | Spatial extent according to
(EUNIS Level 3) the SAD the updated habitat map
A3.2 Moderate energy infralittoral rock 19.80 km? N/A

A4.2 Moderate energy circalittoral rock 96.45 km? 7 Records

A5.1 Subtidal coarse sediment 2.96 km? 33.00 km?

Ab5.2 Subtidal sand 79.78 km? 101.04 km?

A5.3 Subtidal mud N/A 0.70 km?2

A5.4 Subtidal mixed sediments N/A 63.37 km?

45 Habitat FOCI identified

TheSADnot es the presence of t héOstreaddulid) at
Bedsowithin the rMCZ. This habitat FOCI was not encountered during the 2014
survey. Analysis of ground truth samples from the 2014 dedicated survey did not
record any of the species FOCI listed in the ENG (Natural England and JNCC, 2010)
(Table 6).

Table 6. Habitat FOCI identified in this rMCZ.

FOCI

Spatial extent according

Habitat FOCI

Spatial extent according
to the SAD

to the updated habitat
map

None observed

N/A

N/A

4.6 Species FOCI identified

Analysis of ground truth samples from the 2014 dedicated survey did not record any
of the species FOCI listed in the ENG (Natural England and JNCC, 2010) (Table 7).
Taxa recorded in the grab samples and video and still images are listed in

Appendix 4.

Table 7. Species FOCI identified in this rMCZ.

Previously recorded within

Identified during
evidence gathering

Species FOCI rMCZz survey
Low or Limited Mobility Species FOCI

Native Oyster (Ostrea edulis) 1 record None recorded
Highly Mobile Species FOCI

None observed N/A N/A
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4.7 Quality Assurance and Quality Control

4.7.1 Acoustic data

The acoustic data utilised for production of the updated habitat map were collected
under the CHP. Therefore, acquisition and processing of the bathymetry data
complied with the International Hydrographic Organisation (IHO) Standards for
Hydrographic Surveys-Order 1 (Special Publication 44, Edition 4). The
accompanying MBES backscatter data were reviewed and processed by specialist
Cefas staff to ensure these data were suitable for use in the subsequent
interpretations and production of the updated habitat map.

4.7.2 Particle Size Analysis of sediments

PSA was carried out by Cefas staff following standard laboratory practice and the
results checked internally following the recommendations of the National Marine
Biological Analytical Quality Control (NMBAQC) scheme (Mason, 2011).

4.7.3 Infaunal samples from grabs

Infaunal samples were processed by Thompson Unicomarine Ltd following standard
laboratory practices and results checked following the recommendations of the
NMBAQC scheme (Worsfold et al., 2010).

4.7.4 Video and still images and analysis

Video and photographic stills were processed by Marine Ecological Solutions Ltd in
accordance with the guidance documents developed by Cefas and the JNCC for the
acquisition and processing of video and stills data (Coggan and Howell, 2005; JNCC,
in prep.; summarised in Annex 5).

4.8 Data limitations and adequacy of the updated habitat map

The quality of the derived habitat map is assessed to be deasonable6(MESH
confidence assessment tool). However, the limited number of sediment ground truth
samples prevented a thorough external accuracy assessment of the updated habitat
map, which would have been a more reliable indicator of the quality of the map.
Underwater stills provide a highly subjective and imprecise estimate of sediment
type, and the agreement between the updated habitat map and the underwater stills
was poor, with 58.8% agreement. A source of potential misclassification of habitats
arises from the location of groundtruthing samples in relation to habitat types.

There are limitations to the mapping of BSHs without the availability of backscatter
data. Differences in sediment reflectivity regularly provide one of the most reliable
means of differentiating between habitats. Due to the limited backscatter coverage
and coarse resolution of bathymetry data, the fine scale changes that regularly
delineate habitat boundaries may have been missed. Therefore, during
segmentation, a large scale parameter was selected to segment the image based on
the more obvious bathymetric features. This produced considerably larger objects
that in areas where backscatter coverage was available. As the video/stills suggest,
the benthic habitat may be more heterogeneous than is indicated in the updated
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map, and the BSH map could be considered as a representation of the dominant
sediment type within each polygon.

The precise location of the boundaries between the BSHs depicted on the map
should be regarded as indicative, not definitive. In nature, such boundaries are
rarely abrupt. Rather, it is typical for one BSH to grade into another across a
transitional boundary. Within this rMCZ, where backscatter data are available, the
acoustic signature for different sediment types is very similar, and the precise
boundary between habitat types is typically imprecise. In contrast, the mapped
boundaries are abrupt and have been placed using best professional judgment. This
may have implications when calculating the overall extent of each of the mapped
habitats or FOCI. For example, small changes to the habitat model, such as during
segmentation or feature selection produced equally plausible yet differing maps. In
particular,t he abil ity to distinguish between O6A5.
0A5. 4 Subti dal waslimitedin regodsiwitheul graurd truth samples.

The survey has provided substantial, robust evidence for the presence of the

mapped habitats. However, as it is impractical (and undesirable) to sample the

entire area of the site with grabs and video, there is a chance that a BSH or FOCI

may exist within the site but has not been recorded, especially if it was limited in

extent. Forexample, 6 A5. 3 Subtidal mudoé and 6A4. 2 Mode
rocké were identified only howewrheymaylehe gr oun
more widely distributed within the rMCZ.

4.9 Observations of human impacts on the seabed

Litter was found in approximately 10% of video samples and consisted of plastics,
glass, material (sack/cloth), metal and fishing paraphernalia (net/ropes). However,
digital photographs taken during the survey did not capture evidence of these litter

types.

There are fourteen previously identified and charted wrecks that are known to occur
within or on the boundary of the Inner Bank rMCZ. However, CHP data utilised in
this report provides evidence for only eight of these wrecks, as shown in Appendix 3.
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5 Conclusions

5.1 Presence and extent of broadscale habitats

5.1.1 Presence

1 The 2014 dedicated survey has confirmed the presence of the BSH
0A4dMo2d er at e ener gy @&b5iliSubadhl coarsesedmmentéand ¢ k
@A5.2 Subtidal sandéthat were included in the recommendations made by the
SAD for designating this site as an MCZ.

1 The 2014 dedicated survey has not confirmed the presence of the BSH
A32Moder at e ener gy thatwdsinadudedinthe r a | rock
recommendations made by the SAD for designating this site as an MCZ.

1 The 2014 dedicated survey has confirmed the presence of BSHs
A5.3 Subtidal mudbéand ®A5.4 Subtidal mixed sedimentsd These BSHs were
not included in the recommendations made by the SAD for designating this
site as an MCZ.

5.1.2 Extent

1 The BSH &4.2 Moderate energy circalittoral rockdwas observed in seven
locations, however the spatial extent of this BSH could not be determined.
This is 96.45 km? less than its extent in the SAD habitat map.

1 The spatial extent of the BSH @\5.1 Subtidal coarse sedimentdon the updated
habitat map is 33.00 km?. This is 30.04 km? more than its spatial extent in the
SAD habitat map.

1 The spatial extent of the BSH @5.2 Subtidal sandéon the updated habitat map
is 101.04 km?. This is 21.26 km? more than its spatial extent in the SAD
habitat map.

1 The spatial extent of the BSH &5.3 Subtidal mudbon the updated habitat map
is 0.70 km2. This was not identified in the SAD habitat map.

9 The spatial extent of the BSH &5.4 Subtidal mixed sedimentsdon the updated
habitat map is 63.37 km?. This was not identified in the SAD habitat map.

1 There is no spatial extent of the BSH #A3.2 Moderate energy infralittoral rocké
on the updated habitat map. This is 19.80 km? less than its extent in the SAD
habitat map.

5.2 Presence and extent of habitat FOCI

5.2.1 Presence

1 The 2014 dedicated survey has not confirmed the presence of the habitat
FOCI dNative Oyster (Ostrea edulis) B etwtsvas included in the
recommendations made by the SAD for designating this site as an MCZ.
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5.3 Presence and distribution of species FOCI

5.3.1 Low or limited mobility species

1 No low or limited mobility species FOCI were recorded at this site by the 2014
dedicated survey.

5.3.2 Highly mobile species FOCI

1 No highly mobile species FOCI were recorded at this site by the 2014
dedicated survey. This observation is consistent with the evidence presented
in the SAD.

5.4 Evidence of human activities impacting the seabed

Litter was found in approximately 10% of video samples and consisted of plastics,
glass, material (sack/cloth), metal and fishing paraphernalia (net/ropes).

There is no evidence from the MBES bathymetry or backscatter image of any human
activity, other than the presence of eight previously charted wrecks (Appendix 3).
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Annexes

Annex 1. Broadscale habitat features listed in the ENG.

Broadscale Habitat Type EUNIS Level 3 Code
High energy intertidal rock Al.l
Moderate energy intertidal rock Al.2
Low energy intertidal rock Al.3
Intertidal coarse sediment A2.1
Intertidal sand and muddy sand A2.2
Intertidal mud A2.3
Intertidal mixed sediments A2.4
Coastal saltmarshes and saline reed beds A2.5
Intertidal sediments dominated by aquatic angiosperms A2.6
Intertidal biogenic reefs A2.7
High energy infralittoral rock* A3.1
Moderate energy infralittoral rock* A3.2
Low energy infralittoral rock* A3.3
High energy circalittoral rock** A4.1
Moderate energy circalittoral rock** A4.2
Low energy circalittoral rock** A4.3
Subtidal coarse sediment A5.1
Subtidal sand A5.2
Subtidal mud A5.3
Subtidal mixed sediments A5.4
Subtidal macrophyte-dominated sediment A5.5
Subtidal biogenic reefs A5.6
Deep-sea bed*** A6

* Infralittoral rock includes habitats of bedrock, boulders and cobble which occur in the
shallow subtidal zone and typically support seaweed communities

** Circalittoral rock is characterised by animal dominated communities, rather than seaweed
dominated communities

*** The deep-sea bed broadscale habitat encompasses several different habitat sub-types, all
of which should be protected within the MPA network. The broadscale habitat deep-sea bed
habitat is found only in the south-west of the MCZ project area and MCZs identified for this
broadscale habitat should seek to protect the variety of sub-types known to occur in the
region.
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Annex 2. Habitat FOCI listed in the ENG.

Habitat Features of Conservation Importance (FOCI)

Blue Mussel Beds (including Intertidal Beds on Mixed and Sandy Sediments)**
Cold-Water Coral Reefs ***

Coral Gardens***

Deep-Sea Sponge Aggregations***

Estuarine Rocky Habitats

File Shell Beds***

Fragile Sponge and Anthozoan Communities on Subtidal Rocky Habitats
Intertidal Underboulder Communities

Littoral Chalk Communities

Maerl Beds

Horse Mussel (Modiolus modiolus) Beds

Mud Habitats in Deep Water****

Sea-Pen and Burrowing Megafauna Communities

Native Oyster (Ostrea edulis) Beds

Peat and Clay Exposures

Honeycomb Worm (Sabellaria alveolata) Reefs

Ross Worm (Sabellaria spinulosa) Reefs

Seagrass Beds

Sheltered Muddy Gravels

Subtidal Chalk

Subtidal Sands and Gravels*****

Tide-Swept Channels

* Habitat FOCI have been identified fromthe § OSPAR Li st of Threatened and/ ol
Species and Habitatsdé6 and the 6UK List of Priority Sgp
*Only includes 6naturald beds on a variety of sedi mer
mussel beds and those which occur on rocks and boulders.

*** @Cold-Water Coral Reefs§ @oral Gardens§ ®eep-Sea Sponge Aggregationsbéand d-ile Shell

Bedsocurrently do not have distributional data which demonstrate their presence within the

MCZ project area.

**MudoHabi tats i arechOrsielgred\dabe adequately protected by its component

habitat features subtidal mud, and is no longer included within MCZ designations.

ik @Subtidal Sands and Gravelsdare considered to be adequately protected by its component

habitat features subtidal sand and/or subtidal coarse sediment, and is no longer included
within MCZ designations.
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Annex 3. Low or limited mobility species FOCI listed in the ENG.

Group Scientific name Common Name
Brown Algae Padina pavonica Peacockods Tail
Red Algae Cruoria cruoriaeformis Burgundy Maerl Paint Weed
Grateloupia montagnei Gr at el o u-lpobes Weed t
Lithothamnion corallioides Coral Maerl
Phymatolithon calcareum Common Maerl
Annelida Alkmaria romijni** Tentacled Lagoon-Worm**
Armandia cirrhosa** Lagoon Sandworm**
Teleostei Gobius cobitis Giant Goby
Gobius couchi Couchds Goby
Hippocampus guttulatus Long Snouted Seahorse
Hippocampus hippocampus Short Snouted Seahorse
Bryozoa Victorella pavida Trembling Sea Mat
Cnidaria Amphianthus dohrnii Sea-Fan Anemone
Eunicella verrucosa Pink Sea-Fan
Haliclystus auricula**** Stalked Jellyfish****
Leptopsammia pruvoti Sunset Cup Coral
Lucernariopsis campanulata Stalked Jellyfish
Lucernariopsis cruxmelitensis Stalked Jellyfish
Nematostella vectensis Starlet Sea Anemone
Crustacea Gammarus insensibilis** Lagoon Sand Shrimp**
Gitanopsis bispinosa Amphipod Shrimp
Pollicipes pollicipes Gooseneck Barnacle
Palinurus elephas Spiny Lobster
Mollusca Arctica islandica Ocean Quahog
Atrina pectinata*** Fan Mussel
Caecum armoricum** Defolindéds Lagoo
Ostrea edulis Native Oyster
Paludinella littorina***** Sea Snailr****
Tenellia adspersa** Lagoon Sea Slug**
* Species FOClhavebeeni dent i fied from the O60OSPAR List of
Species and Habitatsdéd, the 6UK List of Priority

of the Wildlife and Countryside Act.
* Those lagoonal species FOCI may be afforded sufficient protection through coastal lagoons
designated as SACs under the EC Habitats Directive. However, this needs to be assessed by

individual regional projects.

*** Fan mussel should be correctly described as Atrina fragilis.

**** The stalked jellyfish Haliclystus auricula is now referred to as Haliclystus species for the
purpose of MCZ protection to account for potential presence of Haliclystus octoradiatus that
has not been consistently differentiated within scientific records. The species are therefore

considered jointly as an MCZ feature.
***+* The sea snail (Paludinella littorina) has been removed from Schedule 5 of the Wildlife and
Countryside Act. This means that it is no longer a Feature of Conservation Importance (FOCI)
so has been removed as a feature for MCZ designation.
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Annex 4. Highly mobile species FOCI listed in the ENG.

Group Scientific name Common Name
Teleostei Osmerus eperlanus Smelt

Anguilla anguilla** European Eel**
Elasmobranchii Raja undulata Undulate Ray

* Species FOCI have been identifiedf r om t he 6OSPAR List of Threatened
Species and Habitats6, the 6UK List of Priority Speci
of the Wildlife and Countryside Act.

** MCZs are no longer considered to be an appropriate tool for the protection of European

eels. They have been identified as habitat generalists for which it is particularly difficult to

identify unique nursery or foraging grounds due to their wide distribution across coastal and

freshwater zones. Conservation and management of European eels is considered to be more

effectively achieved through the Eel Regulations and Eel Management Plans.
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Annex 5. Video and stills processing protocol.

The purpose of the analysis of the video and still images is to identify which habitats
exist in a video record, provide semi-quantitative data on their physical and biological
characteristics and to note where one habitat changes to another. A minimum of
10% of the videos should be re-analysed for QA purposes.

Video Analysis

1 The video record is initially viewed rapidly (at approximately 4x normal speed)
in order to segment it into sections representing different habitats. The start
and end points of each segment are logged, and each segment subsequently
subject to more detailed analysis. Brief changes in habitat type lasting less
than one minute of the video record are considered as incidental patches and
are not logged.

1 For each segment, note the start and end time and position from the
information on the video overlay. View the segment at normal or slower than
normal speed, noting the physical and biological characteristics, such as
substrate type, seabed character, species and life forms present. For each
taxon record an actual abundance (where feasible) or a semi quantitative
abundance (e.g. SACFOR scale).

1 Record the analyses on the video pro-forma provided (paper and/or
electronic), which is a modified version of the Sublittoral Habitat Recording
Form used in the Marine Nature Conservation Review (MNCR) surveys.

1 When each segment has been analysed, review the information recorded and
assign the segment to one of the broadscale habitat (BSH) types or habitat
FOCI listed in the Ecological Network Guidance (as reproduced in Annexes 1
and 2 above). Note also any species FOCI observed (as per Annex 3 above).

Stills analysis

1 Still images should be analysed separately, to supplement and validate the
video analysis, and provide more detailed (i.e. higher resolution) information
than can be extracted from a moving video image.

1 For each segment of video, select three still images that are representative of
the BSH or FOCI to which the video segment has been assigned. For each
image, note the time and position it was taken, using information from the
associated video overlay.

1 View the image at normal or greater than normal magnification, noting the
physical and biological characteristics, such as substrate type, seabed
character, species and life forms present. For each taxon record an actual
abundance (where feasible) or a semi quantitative abundance (e.g. SACFOR
scale).

1 Record the analysis on the stills pro-forma provided (paper and/or electronic),
which is a modified version of the Sublittoral Habitat Recording Form used in
the MNCR surveys. Assign each still image to the same BSH or habitat FOCI
as its O6parentd segment in the video.
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Taxon identification

In all analyses, the identification of taxa should be limited to a level that can be

confidently achieved from the available image. Hence, taxon identity could range

fromthed6 1l i f e formd | ev elangmene)gathespeaenlgvel(eghydr oi d
Asterias rubens, Alcyonium digitatum). Avoid the temptation to guess the species

identity if it cannot be determined positively from the image. For example,

Spirobranchus sp. would be acceptable, but Spirobranchus triqueter would not, as

the specific identification normally requires the specimen to be inspected under a

microscope.
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Appendices

Appendix 1. Survey metadata (CENDO0114)

Date Cruise Stn No. | Stn Code Gear Latitude Longitude
19/01/2014 CENDO0114 252 INBKO84 | DC 50.79466 1.00919
19/01/2014 CENDO0114 253 INBKO84 | HG 50.79469 1.00915
19/01/2014 CENDO0114 254 INBKO88 | HG 50.79715 0.99423
19/01/2014 CENDO114 255 INBKO88 | DC 50.79723 0.99430
19/01/2014 CENDO114 256 INBKO77 | DC 50.81132 0.96782
19/01/2014 CENDO114 257 INBKO77 | HG 50.81117 0.96759
19/01/2014 CENDO114 258 INBKO80 | HG 50.79529 0.98096
19/01/2014 CENDO114 259 INBKO80 | DC 50.79503 0.98010
19/01/2014 CENDO114 260 INBKO082 | DC 50.77936 0.99400
19/01/2014 CENDO114 261 INBKO82 | HG 50.77930 0.99384
19/01/2014 CENDO114 262 INBKO89 | HG 50.78780 0.96568
19/01/2014 CENDO114 263 INBKO89 | DC 50.78775 0.96550
19/01/2014 CENDO114 264 INBKO74 | DC 50.79592 0.95258
19/01/2014 CENDO114 265 INBKO74 | HG 50.79574 0.95201
19/01/2014 CENDO114 266 INBKO76 | HG 50.78039 0.96567
19/01/2014 CENDO114 267 INBKO76 | DC 50.78030 0.96552
19/01/2014 CENDO114 268 INBKO73 | DC 50.76862 0.96000
19/01/2014 CENDO0114 269 INBKO73 | HG 50.76856 0.95980
19/01/2014 CENDO114 270 INBKO68 | HG 50.79679 0.92439
19/01/2014 CENDO114 271 INBKO68 | DC 50.79664 0.92352
19/01/2014 CENDO114 272 INBKO71 | DC 50.78093 0.93751
19/01/2014 CENDO114 273 INBKO71 | HG 50.78086 0.93735
19/01/2014 CENDO114 274 INBKO67 | HG 50.76546 0.92245
19/01/2014 CENDO114 275 INBKO67 | DC 50.76553 0.92207
19/01/2014 CENDO114 276 INBKO90 | DC 50.78389 0.89949
19/01/2014 CENDO114 277 INBKO90 | HG 50.78400 0.89969
19/01/2014 CENDO114 278 INBKO62 | HG 50.76627 0.89370
19/01/2014 CENDO0114 279 INBKO62 | DC 50.76614 0.89345
19/01/2014 CENDO114 280 INBKO64 | DC 50.75043 0.90694
19/01/2014 CENDO114 281 INBKO64 | HG 50.75014 0.90666
19/01/2014 CENDO114 282 INBKO91 | HG 50.76434 0.87832
19/01/2014 CENDO114 283 INBKO91 | DC 50.76429 0.87828
19/01/2014 CENDO114 284 INBKO59 | DC 50.76704 0.86569
19/01/2014 CENDO114 285 INBKO59 | HG 50.76697 0.86539
19/01/2014 CENDO114 286 INBKO60 | HG 50.74939 0.87683
19/01/2014 CENDO114 287 INBKO60 | DC 50.74936 0.87649
19/01/2014 CENDO114 288 INBKO57 | DC 50.75173 0.85022
19/01/2014 CENDO114 289 INBKO57 | HG 50.75153 0.84161
19/01/2014 CENDO0114 290 INBKO58 | DC 50.73591 0.86363
19/01/2014 CENDO0114 291 INBKO58 | HG 50.73581 0.86330
19/01/2014 CENDO0114 292 INBKO11 | DC 50.73180 0.85890
20/01/2014 CENDO0114 293 INBKO55 | DC 50.75240 0.82219
20/01/2014 CENDO0114 294 INBKO55 | HG 50.75237 0.82196
20/01/2014 CENDO0114 295 INBK092 | HG 50.74585 0.83046
20/01/2014 CENDO0114 296 INBK092 | DC 50.74579 0.83038

InnerBank rMCZ Posturvey Site Report

30



Date Cruise Stn No. | Stn Code Gear Latitude Longitude
20/01/2014 CENDO0114 297 INBKOO6 | DC 50.73261 0.84200
20/01/2014 CENDO0114 299 INBKO56 | HG 50.73683 0.83536
20/01/2014 CENDO0114 300 INBKO56 | DC 50.73675 0.83520
20/01/2014 CENDO0114 301 INBKOO3 | DC 50.72324 0.83255
20/01/2014 CENDO0114 302 INBKOO3 | HG 50.72311 0.83240
20/01/2014 CENDO0114 303 INBKOO5 | DC 50.71268 0.84001
20/01/2014 CENDO0114 304 INBKOO5 | HG 50.71308 0.84053
20/01/2014 CENDO0114 305 INBKO52 | HG 50.73714 0.80652
20/01/2014 CENDO0114 306 INBKO52 | DC 50.73699 0.80653
20/01/2014 CENDO0114 307 INBKO54 | DC 50.71963 0.82074
20/01/2014 CENDO114 308 INBKO54 | HG 50.71944 0.82064
20/01/2014 CENDO114 309 INBKOO1 | HG 50.71353 0.82323
20/01/2014 CENDO114 310 INBKOO1 | DC 50.71301 0.82268
20/01/2014 CENDO114 311 INBKO0O2 | DC 50.70338 0.83153
20/01/2014 CENDO114 313 INBKO50 | HG 50.72184 0.79139
20/01/2014 CENDO114 314 INBKO50 | DC 50.72188 0.79151
20/01/2014 CENDO114 315 INBKO51 | DC 50.70713 0.81107
20/01/2014 CENDO114 316 INBKO51 | HG 50.70704 0.81088
20/01/2014 CENDO114 317 INBKO53 | HG 50.69034 0.81861
20/01/2014 CENDO114 319 INBKO48 | DC 50.72288 0.76386
20/01/2014 CENDO114 320 INBKO48 | HG 50.72269 0.76347
20/01/2014 CENDO114 321 INBKO49 | HG 50.70690 0.77706
20/01/2014 CENDO114 322 INBKO49 | DC 50.70674 0.77660
20/01/2014 CENDO114 323 INBKO34 | DC 50.69490 0.78689
20/01/2014 CENDO114 324 INBKO34 | HG 50.69483 0.78659
20/01/2014 CENDO114 325 INBKO36 | HG 50.68526 0.79525
20/01/2014 CENDO0114 326 INBKO36 | DC 50.68518 0.79511
20/01/2014 CENDO0114 327 INBKO38 | DC 50.67453 0.80263
20/01/2014 CENDO114 328 INBKO38 | HG 50.67480 0.80284
20/01/2014 CENDO114 329 INBKO39 | HG 50.66524 0.81193
20/01/2014 CENDO114 330 INBKO39 | DC 50.66506 0.81163
20/01/2014 CENDO114 331 INBKO31 | DC 50.68543 0.77775
20/01/2014 CENDO114 332 INBKO31 | HG 50.68544 0.77745
20/01/2014 CENDO114 333 INBKO33 | HG 50.67564 0.78577
20/01/2014 CENDO114 334 INBKO33 | DC 50.67521 0.78541
20/01/2014 CENDO114 335 INBKO35 | DC 50.66550 0.79369
20/01/2014 CENDO114 336 INBKO35 | HG 50.66555 0.79373
20/01/2014 CENDO114 337 INBKO37 | HG 50.65588 0.80186
20/01/2014 CENDO114 338 INBKO37 | DC 50.65574 0.80184
20/01/2014 CENDO114 339 INBKO30 | DC 50.66605 0.77617
20/01/2014 CENDO114 340 INBKO30 | HG 50.66565 0.77595
20/01/2014 CENDO114 341 INBKO32 | HG 50.65591 0.78432
20/01/2014 CENDO0114 342 INBKO32 | DC 50.65597 0.78444
20/01/2014 CENDO0114 343 INBKO26 | DC 50.66633 0.75811
20/01/2014 CENDO0114 344 INBKO26 | HG 50.66640 0.75828
20/01/2014 CENDO0114 345 INBKO47 | HG 50.71272 0.75205
20/01/2014 CENDO0114 346 INBKO47 | DC 50.71247 0.75117
20/01/2014 CENDO0114 347 INBKO29 | DC 50.69532 0.76923
20/01/2014 CENDO0114 348 INBKO29 | HG 50.69529 0.76912
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Date Cruise Stn No. | Stn Code Gear Latitude Longitude
20/01/2014 CENDO0114 349 INBKO023 | HG 50.70573 0.74336
20/01/2014 CENDO0114 350 INBKO023 | DC 50.70570 0.74329
20/01/2014 CENDO0114 351 INBK0O25 | DC 50.69027 0.81837
20/01/2014 CENDO0114 352 INBKO25 | HG 50.69573 0.75114
21/01/2014 CENDO0114 353 INBKO27 | HG 50.68586 0.75980
21/01/2014 CENDO0114 354 INBKO27 | DC 50.68575 0.75948
21/01/2014 CENDO0114 355 INBK028 | DC 50.67595 0.76802
21/01/2014 CENDO0114 356 INBKO28 | HG 50.67583 0.76768
21/01/2014 CENDO0114 357 INBKO20 | HG 50.70625 0.72588
21/01/2014 CENDO0114 358 INBKO20 | DC 50.70612 0.72514
21/01/2014 CENDO114 359 INBKO21 | DC 50.69631 0.73357
21/01/2014 CENDO114 360 INBKO21 | HG 50.69626 0.73350
21/01/2014 CENDO114 361 INBKO22 | HG 50.68655 0.74202
21/01/2014 CENDO114 362 INBKO22 | DC 50.68653 0.74198
21/02/2014 CENDO114 363 INBKO24 | DC 50.67629 0.74992
21/01/2014 CENDO114 364 INBKO24 | HG 50.67609 0.74971
21/01/2014 CENDO114 365 INBKO86 | HG 50.77870 1.02264
21/01/2014 CENDO114 366 INBKO86 | DC 50.77871 1.02247
21/01/2014 CENDO114 367 INBKO87 | DC 50.76233 1.03510
21/01/2014 CENDO114 368 INBKO87 | HG 50.76268 1.03551
21/01/2014 CENDO114 369 INBKO83 | HG 50.76311 1.00670
21/01/2014 CENDO114 370 INBKO83 | DC 50.76323 1.00687
21/01/2014 CENDO114 371 INBKO85 | DC 50.74718 1.01984
21/01/2014 CENDO114 372 INBKO85 | HG 50.74744 1.02015
21/01/2014 CENDO114 373 INBKO79 | HG 50.76387 0.97819
21/01/2014 CENDO114 374 INBKO79 | DC 50.76391 0.97835
21/01/2014 CENDO0114 375 INBKO81 | DC 50.74823 0.99198
21/01/2014 CENDO0114 376 INBKO81 | HG 50.74821 0.99184
21/01/2014 CENDO114 377 INBKO75 | HG 50.74839 0.97036
21/01/2014 CENDO114 378 INBKO75 | DC 50.74817 0.96960
21/01/2014 CENDO114 379 INBKO70 | DC 50.74976 0.93550
21/01/2014 CENDO114 380 INBKO70 | HG 50.74961 0.93519
21/01/2014 CENDO114 381 INBKO72 | HG 50.73389 0.94896
21/01/2014 CENDO114 382 INBKO72 | DC 50.73368 0.94848
21/01/2014 CENDO114 383 INBKO69 | DC 50.71869 0.93352
21/01/2014 CENDO114 384 INBKO61 | DC 50.73515 0.89184
21/01/2014 CENDO114 385 INBKO61 | HG 50.73500 0.89134
21/01/2014 CENDO114 386 INBKO63 | HG 50.71959 0.90506
21/01/2014 CENDO114 387 INBKO63 | DC 50.71943 0.90480
21/01/2014 CENDO114 388 INBKO18 | DC 50.71173 0.89413
21/01/2014 CENDO114 390 INBKO13 | DC 50.72214 0.86798
21/01/2014 CENDO114 391 INBKO13 | HG 50.72252 0.86813
21/01/2014 CENDO0114 392 INBKO19 | DC 50.70687 0.87256
21/01/2014 CENDO0114 393 INBKO19 | HG 50.70687 0.87259

Key: HG - Mini Hamon Grab, DC - Drop camera.

Note: Sediment samples were not obtained from stations INBK006, 012 and 018. Seabed imagery of

adequate quality for analysis was not achieved from station INBKO053.
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Appendix 2. Outputs from acoustic surveys
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