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1 Introduction

1.1 Cromer Shoal Chalk Beds Marine Conservation Zone

Cromer Shoal Chalk Beds Marine Conservation Zone (MCZ) was designhated in
January 2016. The site lies 200 metres off the North Norfolk Coast between
Weybourne and Happisborough and extends around 10 km out to sea. The site was
designated to protect habitat and geological features, including subtidal chalk and peat
and clay exposures, which provide structural complexity, and in turn, stable surfaces
for seaweeds and static animals to settle on as well as nursery areas. At the time of
designation, the site was also recognised as supporting traditional crab and lobster
fisheries and it was assessed that the designation would not have any financial impact
on the local fishery because of the general understanding that potting fisheries did not
cause significant lasting impacts to rocky habitats.

However, since designation, new evidence came to light in 2018 comprising photos of
damaged chalk features, some with potting gear in situ and others the cause of
damage unknown (Seasearch, 2018). This evidence led to concern around potting
gear interactions with chalk and the development of further research led by Natural
England to better understand the interaction, scale of impact and potential hindrance
to the achievement of the sites Conservation Objectives (Tibbitt et al., 2020).
Subsequent to this, and based on the findings from their further research (Tibbitt et
al., 2020), updated conservation advice was provided by Natural England in August
2020. This formal advice stated that potting could be hindering the achievement of the
s i t Gorsarvation Objectives because of the cumulative effects of damage to raised,
outcropping chalk features which provide structural complexity to habitat. Natural
England also advised that an Adaptive Risk Management (ARM) approach would be
an appropriate alternative to an immediate precautionary ban on potting.

1.2 Potting assessment

In line with the requirements under the Marine and Coastal Access Act 2009, Eastern
Inshore Fisheries and Conservation Authority (IFCA) have updated their assessment
of potting activities within the MCZ, taking into account this new advice provided by
Natural England?®. This assessment concluded that the risk of the potting fishery
hindering the achievement of the MCZ6 €onservation Objectives could not be ruled
out in the long term, due to the potential for cumulative effects of interactions between
active and lost potting gear with rugged chalk features to have significant impacts over
a long period of time. To mitigate this risk, the Authority has adopted an Adaptive Risk
Management (ARM) approach to management of the fishery.

1.3 Adaptive Risk Management

Adaptive management is Olearning by doingo
(JNCC, 2019). Such an approach provides a framework for managing ecosystems

lEastern | FCAG6s Marine Conservation Zone Assessment f
Pots/creels (crustacea/gastropods) V. 5.0. Draft: April 2022 (Not yet published).
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where there are multiple sources of uncertainty (Williams and Brown, 2018) and allows
evidence based, proportionate and participatory management to be developed
through an iterative process, where monitoring and research inform management in a
feedback loop (JNCC, 2019).

To implement this approach Eastern IFCA have established several collaborative
groups to lead on and develop management and research workstreams which aim to
address uncertainties and mitigate risks to the site. These groups are the:

1 Project Board

1 Management Task and Finish Group (T&FG)

1 Research and Development Task & Finish Group (R&D T&FG)
1 Stakeholder Group

More information about how these groups contribute to ARM can be found on our
website? in our ARM plan which sets how Eastern IFCA aim to apply ARM by providing
a long-term plan for management and monitoring of the fishery (EIFCA, 2023).

The Management T&FG have so far led on the development and implementation of
management, proportionate, and adequately precautionary, to the identified risk, and
the ongoing process of monitoring, evaluation and refinement. More detailed

informationont hi s can be found i n _.EhisIhteimmepdrtF CAO6 s

focuses on the work overseen by the Research and Development T&FG.

1.4 Research and Development Task & Finish Group

Eastern | FCA6s assessment of potting acti
meant that precaution was needed when drawing conclusions. The Research and
Development T&FG was established to develop research which would address these
uncertainties so that the mitigation developed can be informed by evidence and overly
precautionary measures can be avoided. The collaborative group is made up of
members from Eastern IFCA, fishing industry, Natural England, the University of
Essex, Cefas and the North Sea Wildlife Trust (Image 1).

Image 1 RD T&F Group site visit to West Runton to look at chalk exposed at low water (left) and
presenting research work developed so far at the December 2022 stakeholder group meeting (right).

2 https://www.eastern-ifca.gov.uk/draft-page-implementing-arm-in-the-mcz/
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The aims and objectives of the group are summarised in Table 1 and the uncertainties
and workstreams identified to address them are presented in Figure 1. The group
published a Project Plan in 2022 summarising the work they planned to develop at the
startofthe ARM processwhi ch i s avail abl e o(EIFER222r n | FC

Table 1 Purpose, aims and objectives of the Research and Development Task and Finish Group

Responsible for providing the scientific evidence required by the Project Board to inform
Adaptive Risk Management, including the development of management measures. This
group brings together scientists, fishermen, and other key advisors to draw on their
scientific, fisheries and site knowledge, determine what information is required, to develop
appropriate methodologies, and then to deliver the research.
Overall Aim:
1) To ensure that the information required to implement an effective Adaptive Risk
Management approach of the impacts from potting fishing activity on the rock
(chalk) seabed of the Cromer Shoal MCZ is available.
2) To identify if impacts are within an acceptable range, in respect of the conservation
objectives of the site.
3) To identify viable alternatives to existing fishing methods (practices and/or gear)
through an Adaptive Risk Management Approach.

Objective 1 Objective 2 Objective 3 Objective 4
Determination of the Characterisation of Determination of the Identifying if
locations of the chalk potting fishing effect of potting on the | there are
feature which is sensitive | activity within the sensitive chalk feature | viable

to damage from potting - MCZ i where, when, | a) Determination and | alternative

a) Definition / Description | how (methods, guantification of ways

of what character of equipment) and how effects from (equipment,
Afchal ko r e n| much. Where potting, and how techniques,
susceptible to effects feasible, identify the this varies within methods,

from potting.
b) Determination of the

drivers for particular
approaches to

the range of
potting activities

locations) of
potting that

range of sensitivities of | potting. conducted in will have an
chalk to different types Cromer Shoal effect within
(characteristics T MCZ and the the
equipment and varying faccep
methods) of potting. sensitivities of range.

c) Determination of the chalk.

effects that changes in a) b) Determination of
the physical structure the fRnacce
of the chalk due to level of impact to
potting have on the be consistent with
species and ecology. the conservation

d) Determination of the objectives of the
location of Chalk of site.
varying sensitivities.

This following chapters aim to provide an update on the research work developed by
the group since the ARM approach was adopted in 2021, present any progress and/or
findings made so far and summarise the key areas of focus for the next three years.



The scale of potting impacts
across the MCZ, the potential
for long term risk to CO's and
the significance against a
background of natural
erosion

The location of sensitive
features across the MCZ

The location, scale and
seasonal variation of potting
activties

Alternative practices that
could mitigate risk

Importance of rugged chalk to
the potting industry and the
fishery to wider society

Assessing impacts of
potting

Mapping sensitive
features

Mapping fishing activities

Trialling alternative
fishing practices

Determing the value of the
rugged chalk

Determine current impacts
against targets

Inform potential effort
limitation mitigation

What makes chalk sentitive?

Inform spatial mitigation

Assess level of impact across
the MCZ

Inform spatial and potential
effort limitation mitigation

Determine current impacts
against targets

Inform gear or technological
mitigation

Inform impact assessment

Figure 1 workstreams developed bythe Resear ch and Devel opment Task and Fi

potting activities v5.0

Approach

Literature review
In situ ROV gear surveys
Long term disturbance study

Reanalysis of existing
imagery and acoustic data

ROV habitat surveys

Extend coverage of acoustic
data

Distribution of trackers
amongst fleet

Pot buoy counts (from shore
or using drones)

Beach clean data

Adaptive gear trials

Economic assessment (on vs.
off rugged chalk)

Social value study

Group to addres



2 Assessing impacts of potting

Eastern | FCAGs assessment of pottibyghei mpact
completion of our updated potting assessment which in turn was informed by the new

evidence received (Seasearch, 2018) and Natural Englandé s updat Adgussdvi c e
2020) and dive survey report (Tibbitt et al., 2020). However, whilst these sources of
information provided direct evidence of potting gears interacting with rugged chalk

features and having abrasion and/or penetration impacts, they did not provide any
guantitative data on the frequency and scale of impact which could be used to quantify

the level of impact across the site and assess against Conservation Objectives.
Furthermore, these evidence sources also identified instances of impacted or

disturbed chalk which could not be directly attributed to potting or other anthropogenic

activity highlighting the potential effect of natural disturbance regimes in the area which

is anecdotally known to be significant. Where potting impacts are observed, the

evidence suggest that impacts to chalk are typically small in size and do not remove,

or significantly change, outcropping chalk structures to the point where structural
complexity of the habitat is reduced or removed. However, there is concern that if

repeated impacts occur on the same features over time, they will gradually become

flattened, structural complexity will be reduced and eventually the habitat may no

longer support the same biological communities.

The Research and Development T&FG have developed the below projects as part of
this workstream to answer the corresponding key research questions, each aimed at
understanding and assessing the impacts that potting can have on chalk features, to
ultimately, inform Eastern | FCAOGs as:sessment

Literature What is already known about potting
. impacts on rock habitats (including
review chalk)?
i What impact do potting activities have on
. In situ gear the types of chalk features present in the
impact study MCZ?
Natural Ho?w m(thch doefs F;]Otltli(nfg contribut% trc: the
: egradation of chalk features and how
disturbance does this compare to that which natural
Study disturbance regimes cause?




2.1 Literature review

RQ: What is already known about potting impacts on rock habitats,
including chalk?

Approach

Following the change in conservation advice provided by Natural England in August
2020, Eastern IFCA completed a literature review on the physical impacts of potting
on subtidal rock habitats, including soft rock habitats such as chalk, and the biological
communities they support (Hormbrey, 2022).

Progress so far

The review found that most of the available literature focusedon &6r ocky reef o
characterised by erect emergent epifauna on hard rock substates and that the

literature investigating the physical impacts of pots on softer chalk habitats and their
associated communities was highly limited. Furthermore, there were no studies which

had investigated physical impacts of potting on rock communities over periods of more

than four years and so the longer-term effects were less clear. Despite this, a number

of conclusions were drawn:

1 Firstly, it was evident that potting could cause abrasion impacts to, and/or
physical removal of, soft rock substrates and sessile epifauna attached to soft
and hard rock habitats and that such physical damage can result from the direct
contact between pots, ropes and anchors and the substrate or epifauna during
deployment, soaking and hauling phases of activity.

1 As with bottom towed gears, the extent to which physical impacts from pots can
damage rock habitats and their biological communities appears to be site
specific and dependent on several factors including substrate and habitat type
(Stephenson et al., 2017; Tibbett et al., 2020), species sensitives and life
histories (Kaiser et al., 2018), local environmental conditions (Lewis et al.,
2009) and potting activity levels (Rees et al., 2021).

1 The nature of pot fishing, its small spatial footprint of activity and highly localised
area of impact means that the likelihood of areas to be repeatedly disturbed by
the activity on successive trips is considered low. This has generally led to the
conclusion that most species and communities will be able to recover between
any repeat occurrences of impact unless they have long recovery periods.
However, for some crustacean fisheries, certain areas could receive higher
intensities of activity than others because of the aggregated and territorial
nature of commercial practices and so site-specific factors should be
considered before applying such conclusions.

10



1 For soft rock habitats where physical impacts can extend to the substrate itself,
substrate cannot recover and so any changes to the structure of the habitat will
be permanent. Changes to the structure of the substrate might not result in
community level effects, but if they do, these too will be permanent.

1 When assessing the potential for physical impacts to have long term adverse
effects on rock communities, it is vital to fully understand the habitats interacting
with potting gears, the communities and key species which they support, and
the sensitivity and ability of these species to recover from abrasion and/or
removal. For example, erect emergent epifauna appear to be most sensitive to
physical impacts from pots (Gall et al., 2020; Rees et al., 2021) because of their
fragility and longevity. In contrast, mobile species, including relatively sedentary
species, and communities dominated by species with shorter life histories and
higher resistance to disturbance appear much less sensitive or, in some cases,
not sensitive at all to physical impacts of potting (Stephenson et al., 2017; Gall
et al., 2020; Rees et al., 2021).

The conclusions and findings drawn as part of this review have been used to inform
East er n updat€dAdssessment of potting activiies and to identify the
uncertainties to be addressed as part of this workstream.
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2.2 In situ gear impact study

RQ: What impact do potting activities have on the types of chalk
features present in the MCZ?

Background

In 2019, Natural England, in collaboration with the University of Essex, conducted a
dive survey to examine the physical interactions between crab and lobster potting and
the subtidal chal k features within t het
al., (2020), identified and described a variety of types of damage that current potting
gear was observed to have caused to some of the subtidal chalk features. This study
used divers to look at impacts from gear in situ, and was able to identify and describe
the types of damage that could be attributed to specific parts of the gear. This damage
was quantified in a limited capacity, but due to the scale of this project, still left a lot of
uncertainty around the overall quantity of damage and potential for site level impact.

The project also utilised 3D photogrammetry that could describe the features using 3D
modelling techniques. The University of Essex have subsequently taken the analysis
of this study further to determine whether chalk elevation can be used as a complexity
metric and investigate the relationship between biodiversity, human impacts and the
complexity of rocky reefs.

Approach

Following the same approach used by Natural England in 2019 (Tibbitt et al., 2020),
to further investigate potting interactions with chalk features Eastern IFCA planned to
build on this work and conduct further in situ gear surveys to identify, assess and
guantify impacts across the site.

Whilst Natural England had used
divers to conduct gear surveys, the
cost and practicalities of doing this on
a larger scale was considered
prohibitive. Instead, it was hoped that
a Remotely Operated Vehicle (ROV)
could be used to conduct in situ gear
video surveys on a larger scale.
However, using an ROV to carry out
such work had not been done before
by the Eastern IFCA team and was
likely to present several challenges
due to the typically poor visibility and
strong tide and wind conditions
experienced in the area. In addition to
these difficult environmental
conditions, navigating an ROV
connected by a tether along a shank

Image 2 Blue ROV 2 (top) and example of footage
from in situ gear surveys (bottom).
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of pots connected by ropes and anchored to the seabed, presented a significant
snagging risk. Despite these challenges, Eastern IFCA purchased a BlueROV2 in the
summer of 2021 to collect seabed imagery to inform mapping of chalk habitats and to
conduct in situ gear surveys. Trials using the ROV to carry out in situ gear surveys
were successfully carried out in August and September 2021, demonstrating its ability
to be flown along shanks of pots when conditions and visibility were good.

Following the success of the trials, further in situ gear surveys with the ROV were
completed during the summer of 2022. These surveys targeted 10 areas along the
inshore section of rugged chalk between Weybourne and Overstrand to ensure spatial
representation across the site (Figure 2).

Video footage collected has been analysed externally (funded by Natural England)
and internally by Eastern IFCA. The Research and Development T&FG held a
workshop in December 2021 to develop a standardised method of assessing impacts
to chalk that can be used moving forward to ensure consistency with existing (Tibbitt
et al., 2020) and future work and methods used by Seasearch divers. This included
defining various categories of impact type, size and severity, amongst other
descriptors, to provide a standard (O 6 D anld Dewey, 2022).

Cromer Shoal Chalk Beds
Marine Conservation Zone

Planned survey stations
] Cromer shoal chalk beds MCZ AL

Habitat tows
Gear surveys

Not to be used for navigation
Date: 26/10/21; Drawn by: SH; Projection: WGS 84; Data: EIFCA

- A
{¢) British Crown and OceariWise 2022. Al rights reserved, Licence No EK001-20180110. This
product has boen derived in part from material obtained from the UK Hydrographic Office with the
pormission of the UK Hydrographic Office, Hor Majesty's Stationery Office and other relovant
authceitios.

Figure 2 Chart showing the locations where in situ gear surveys were targeted with the ROV in 2022
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Progress so far

Analysis of the footage collected during the 2021 ROV trials is presented in O 6 D and |
Dewey (2022) and provides a summary of the anthropogenic impacts observed. O6 De | |
and Dewey (2022) found the most common form of chalk impact to be grates, typically
small in size (head to arm size) and of low severity (removal of the surface layer of
chalk) (Figure 3a). It was noted that for such impacts, it was rare that chalk debris was
observed below the impact site, that it was common to observe multiple bare chalk
patches of a similar size on the same rock face and that the cause of impact was not
generally apparent (i.e. gear could not be seen to be causing the impact) even if it was
visible in the vicinity (Figure 3b). Of the 76 impacts recorded, 11 of these were
categorised as cuts, which in all cases rope was present in situ (Figure 3c), 1 was
categorised as a burn again with the rope in situ (Figure 3d) and one a level shear
likely caused by a rope present in the nearby vicinity (Figure 3e). Angular rubble was
recorded occasionally and provided examples of large chalk impact (Figure 3f). Other
types of chalk impact were rarely observed.

Footage collected during the 2022 ROV surveys is still being analysed so do not
contribute to this interim report.

Whilst the trials conducted in 2021 proved a success, when it came to using the
footage to provide quantitative and robust data that can be used to scale up the level
of impact across the site, its usability was limited for the following reasons:

1 Impacts can only be attributed to potting if gear is observed in situ during the
soak period when surveys are completed. Impacts resultant from setting cannot
be observed as gears will likely have settled away from the impacted area and
will no longer be directly in situ. Whilst such impacts may be observed and their
likely cause surmised, there will always be uncertainty over their actual cause.
Furthermore, hauling impacts will not yet have happened when surveying the
gear and so cannot be observed. Similarly, while some impacts may have been
caused by previous sets of gear, because these are no longer in situ, their
causes cannot be attributed with any certainty.

1 When flying the ROV along active gear, care must be taken to avoid snagging
with the gear. In addition to this, to ensure in situ impacts are not missed the
gear needs to be viewed from all angles. In manoeuvring the ROV to achieve
this, it is often flown at various heights and headings around the gear with the
camera often positioned at different angles resulting in a constantly changing
field of view. Whilst providing a more detailed view of the gear this does not
lend itself to providing data that can be quantified and standardised in terms of
area. This makes determining the level of impact and scaling up across the site
impossible to do with any confidence.

1 Analysis of impacts can only be made from the video footage available and not
from in situ observation thus is mostly provided through qualitative means
rather than quantitative measurements, this means that analysis can be highly
subjective. For example, when estimating the size or severity of impacts.

Whilst these limitations restrict the use of the data, the observations made can still
help understand more about how potting gears interact with chalk features. For

14



example, ropes typically appear to be raised or floating rather than lying flat on the
seabed and appear to only come into contact with features when the features are
raised above the height of the rope (Figure 3c). Furthermore, very few pot impacts
were observed during in situ surveys, suggesting movement of pots once set is
minimal. Greater understanding of how gear behaves in the water can inform the
development of gear adaptations that reduce the frequency or severity of interactions
(see section 5.1).

Figure 3 Examples of types of chalk impacts identified as part of the analysis of ROV video footage
collected by Eastern IFCA from Cromer Shoal Chalk Beds MCZ in summer 2021: (a) single grating; (b)
multiple grates on chalk outcrop with pot in situ; (c) cut on chalk stack; (d) burn; (e) level shear; (f) chalk
rubble. Taken from O6Dell and Dewy (2022).

Future work

Analysis of the existing ROV footage is ongoing and once complete will be used to
compare the frequency and severity of impacts across chalk habitats of differing
rugosity. In addition to directly attributing damage from pots, preliminary analysis of
the 2022 data indicates that in lower rugosity "rugged" areas, there are very few
instances of visible impacts. If these areas can be mapped, they can be scoped out.

15



2.3 Natural disturbance study

RQ: How much does potting contribute to the degradation of chalk features
and how does this compare to that natural disturbance regimes have?

Background

One of the key questions that needs to be answered to inform an evidence-based
assessment of activities is the scale and rate of impact that occurs across the site, to
determine if it is at a level which could result in hindering the achievement of
Conservation Objectives. Whilst it is known that chalk cannot recover from impacts,
and so over time impacts will have cumulative effects, it is also known that the site
experiences high levels of natural disturbance from strong wave and tidal currents as
well as regular storm surges, which result in significant movements of sediment and
larger particles on the seabed, this combined with the soft and friable nature of chalk
means erosion and degradation of chalk features is expected naturally. Thus, when
assessing the level of impact that results from potting, it is important to also understand
the rate at which chalk features degrade naturally, so that the two can be separated
from each other.

Approach

To address these questions a comparative study is required to compare the level of
disturbance in areas where no potting activity occurs with areas of normal potting
activity. Towards the end of summer 2022 the Research and Development T&FG
reached out to Blue Marine Foundation (BMF) who have experience and expertise in
developing such studies in close collaboration with fisherman, such as the Lyme Bay
Potting study (Rees et al., 2018). Since these initial conversations were had, the group
have been working closely with BMF to explore opportunities and develop a proposal
for such a study.

The proposed study will have the overall goal of informing the Adaptive Risk
Management process of the impact of potting activity on the chalk reef in relation to
natural change and to investigate the importance of raised chalk areas for biodiversity
through the following aims:

Aim 1: Determine what is the natural rate of disturbance of chalk features?
Aim 2: Determine what is the rate of disturbance caused by human impacts?

Aim 3: Determine the ecological importance of elevated chalk reef habitats to
biodiversity?

The study will seek to answer these questions by monitoring chalk features within
fished and closed areas to answer the overall question:

RQ1: Is there an observed difference in chalk disturbance and biodiversity in
the exclusion area over time compared to the control area?
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The study will test two treatments: open (open to fishing) and closed (closed to fishing).
This will involve monitoring three replicate areas for each treatment over a three-year
period. The six experimental areas will be approximately 150m x 150m in size and
closed areas will include a minimum buffer of 30m to prevent any accidental drift of
pots into areas closed to fishing3. All experimental treatment areas will:

1 Contain well-established, substantial rugged chalk reef complexes (based on
current knowledge and available evidence)

1 Be exposed to similar environmental conditions (depths, exposure, temp.)

Be located within or near areas where commercial potting occurs

1 Be located in areas where other anthropogenic disturbances are less likely to
occur (e.g., diving, anchoring)

==

Experimental closed areas will be closed to all anthropogenic activities on a voluntary

basis and so the project must be supported by industry members and recreational

users of the site for the study to be a success. Experimental open areas will be
established in ar e aessure, fbased oo cumeatlkwlddgesatdi ng p
available evidence. The identification and orientation of each experimental area will

be determined through best available evidence and engagement with local experts

and relevant stakeholders. Figure 4 provides a summary of this proposed experimental

design.

Figure 4 Proposed experimental design, three 150m x150m closed areas (outlined in red) with a 30m
buffer (green) and three experimental open areas (no outline). Each experimental area includes three
replicate transects for ROV surveys (orange lines) and three replicate 20m x 20m survey areas for 3D
photogrammetry of features (yellow boxes). Blue shaded area represents rugged chalk located with the
MCZ, experiencing similar environmental conditions.

Within the experimental areas the following data collection methods are planned to be
applied at least once per year:

91 Diver feature mapping using 3d photogrammetry to create 3D models of
identifiable features of the seabed (e.g., chalk arches, stacks, outcrops) to
assess and compare changes to the structure of features over time.

1 Seabed video transects using the ROV and/or divers (minimum of 3 replicates)
to map impacts, rugosity and assess diversity.

3 Subject to change if preliminary research suggests a larger buffer is required.
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1 Seabed mapping using high resolution multibeam to map the rugosity of the
seabed.

1 Diver surveys using quadrats to assess micro and macro habitat diversity and
to collect chalk samples for eDNA analysis.

Progress so far

An industry meeting organised by Blue Marine Foundation was held on the 14%
February to discuss the proposed work with members to see if they would be
supportive of such a project. The meeting was positive and received a high turnout
from industry with over 20 fishermen attending and providing virtually unanimous
support for the project. Using available data sources, Eastern IFCA officers have
identified areas within the MCZ which fulfil the criteria set out above and would be
suitable for the study. These areas were shared with industry members at the meeting
on the 14" February to seek feedback on their positioning in terms of practicality,
suitability and the potential impact on potting activities. The general consensus from
the members attending the meeting was that the three closed areas should be spread
out to lessen the impact on individual fishermen. Other feedback received suggested
that buoys (as well as positional coordinates) will be the best way to mark the closed
areas.

The proposed areas have also been shared with other recreational users and the
Evidence Review Group who have provided further feedback. This includes the
suggestion that 30m buffers may not be sufficient in allowing for pot drift. The T&FG
are currently investigating this further to ensure an appropriate buffer is applied.

Future work

Whilst the group are in the process of developing a final proposal and costing the
project, one key challenge that remains is addressing issues around fishermen and
recreational users locating closed areas as it is understood that a proportion of the
fishing fleet do not carry plotters onboard their vessels (many are small open skiffs).
The group is currently investigating several different solutions to this challenge which
include:

=a

Using marker buoys

1 Providing fishermen who do not have plotters, either hand-held GPS
devices or licences to use map applications on their smart phones

1 Identifying transit bearings from markers on land that can be used for

positioning

If a practical solution cannot be found an alternative proposal may need to be
considered whereby the three experimental closed areas are positioned next to each
other in one large closure that extends from the northerly limit of the rugged chalk to
the shore, making it easier to mark. Whilst this option is more logistically practical and
still considered robust, in terms of the experimental design, it is not a preferred option
because of the potential for significant impact on individual fishermen and the
subsequent loss of support on industry.
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The next few months will focus on addressing this issue, determining an appropriate
buffer, identifying funding sources and planning for area identification and baseline
surveys to be completed in Summer 2023. The group are also exploring opportunities
for the project to be run as a PhD led by the University of Essex. Whilst Eastern IFCA
will provide an overall co-ordinating role, the project will be a collaborative effort with
industry and partner organisations that sit on the T&FG, as well as receiving support
form Blue Marine Foundation.

The project will form one of the main focuses of the group over the next four years and
resource may have to be prioritised over other lower priority workstreams to ensure
the project runs successfully. This reflects the importance of this work in providing us
with the answers to better understanding the interaction between potting activities and
rugged chalk features and, subsequently, informing ARM.
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3 Mapping sensitive features

The MCZ supports a variety of seabed features including shallow and deeper rocky
seabed, subtidal chalk, coarse, mixed and sandy sediments, and peat and clay
exposures. The subtidal chalk feature includes flat bedrock, pebbles, cobbles and
boulders, gullies and more prominent raised, rugged structures. The Phase | study
identified that some of these features are more susceptible to damage from fishing
gear than others, with three chalk bed sites showing numerous occurrences of low,
medium and severe damage, in comparison to one chalk/ flint cobble plain site where
no damage was observed during the study (Tibbitt et al., 2020). As the different types
of chalk feature present within the site are likely to impacted differently by the various
components of the fishing gear used, effective management will require understanding
the sensitivities of the different features to the gear and knowing where these features
are located.

The Research and Development T&FG have developed the below projects as part of
this workstream to answer the corresponding research questions, each aimed at
understanding the extent and location of sensitive features across the site to inform
any spatial mitigation required and to assess the level of impact across the site.

WhilstEasternIFCAOGs | atest assessment did not
a significant risk to peat and clay exposures, conservation advice provided to Eastern
IFCA by Natural England in November 2018 and January 2023 states that peat and
clay exposures (also a designated feature of the site) should be managed in an
equivalent manner to chalk due to their inability to structurally recover from damage.
To address the uncertainties around impacts to peat and clay exposures, mapping the
extent of non-rugged and rugged forms of the features has been included in this
workstream so that the same management approach can be applied.

Where are rugged chalk features
sensitive to potting located within
the MCZ?

Where are peat and clay exposures
sensitive to potting located within
the MCZ?
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3.1 Rugged chalk mapping study

Background

In 2020 officers completed a desk-based study which identified all available evidence
sources that provided information on the extent of rugged chalk features within the
MCZ. After analysing available data, officers were able to identify a preliminary and
precautionary area to be considered as rugged chalk (Figure 5).

Since completing the review in December 2020, several additional evidence sources
have become available that can be used to improve our understanding as to the extent
of the rugged chalk features. It is considered appropriate, therefore, to review the
preliminary rugged chalk area, considering this new evidence. However, it is important
to note that this review will not provide a final rugged chalk extent, but will form part of
an ongoing process to improve our knowledge of its extent. As we continue with ARM
and collect, or obtain, further data and evidence we will continue to review and update
the rugged chalk extent to reflect best available evidence.

Additional data sources used to form this review have come from a variety of sources
and have largely been identified or developed through the Research and Development
T&FG or the Evidence Review Group which sits within the Stakeholder Group.

Approach

Table 2 provides a list of data sources used in this review and summarises the
processing and analysis undertaken by Eastern IFCA. Chalk categories used during
analysis are detailed in Table 3. Data used in this review is presented in Figure 6.
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Table 2 Summary of data sources used to review rugged chalk area

Source

Date

Processing, analysis and incorporation of data

Link/reference to data

Sources used in 2020 review

Cefas Cromer
Shoal Chalk
Beds rMCZ
survey

August 2014

1)

2)

3)

Identified stations identified as A3 or A4 rock features in
area of interest using NE Broad Scale Habitat feature point
data (2020_04 data release). This came to a total of 18
stations®.

For each of these stations the raw data was obtained.
Stills for each station were analysed and assigned a chalk
category (Table 3) with an associated confidence level
(where confidence was low a precautionary assessment
was made) and a station assessment sheet was
completed detailing the observations and assessment
made.

Start and end positions for each station tow were mapped
and colour coded according to chalk category.

https://data.cefas.co.uk/view/3823

Station assessment sheets
provided in Appendix 1 of original
document.

Eastern IFCA
Cromer Shoal
Chalk Beds
MCZ drop
down camera
survey

May 2019

1)

2)

3)

Drop down video camera surveys completed within the
MCZ across a total of 17 stations.

For each of these stations video footage was analysed and
assigned a chalk category (Table 3) with an associated
confidence level (where confidence was low a
precautionary assessment was made) and a station
assessment sheet completed.

Positions for each drop were mapped and colour coded
according to chalk category.

Not yet published

Station assessment sheets
provided in Appendix 2 of original
document.

4 Station numbers: 11, 12, 38, 39, 30, 32, 56, 60, 43, 44, 6, 10, 64, 4, 5, 16, 28, 17
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https://data.cefas.co.uk/view/3823

1) A total of 30 stations ®were surveyed by the EA. Identified
20 stations of interest based on whether they overlapped or
were adjacent to the NE A4 Circalittoral rock extent
(2020_04 data release).

Not yet published

Station assessment sheets
provided in Appendix 3°

EA Cromer 2) For each of these stations, identified and analysed video
Shoal Chalk October 2019 and stills and completed a station assessment sheet and
Beds MCZ assigned a chalk category (Table 3) and confidence level
survey (where confidence was low a precautionary assessment
was made).
3) Start and end positions for each tow were mapped and
colour coded according to chalk category.
Bathvmetr No further analysis by Eastern IFCA, tiff. files imported and used
to iInform rugged chalk extent review. Data not presented here. ttps://data.cefas.co.uk/view
ymetry 2012 inf d chalk iew. D dh https://d f kiview/3330
data (Cefas)
https://environment.data.qov.uk/
?
Bathymetry 2011 and 2017 No further analysis by Eastern IFCA, tiff. files imported and used EAZZZ?SS?\ZOV;L%%%’_'IW AR2X k-
data (EA) to inform rugged chalk extent review. - .- —

tFvjwjzh3dVP7ZL8IfaaMccSI5uW8
a9mMumGoXqgs27KOfp9pWaOaw

5 Station numbers: 27, 11, 10, 8, 9, 7, 28, 6, 29, 12, 13, 14, 5, 30, 4, 15, 16, 21, 3, 26.
6 Available at: T:\D_Research\WSXX_Habitat_Mapping \2020_Habitat_Mapping\2019_EA CSCB_MCZ_survey\Station sheets
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https://data.cefas.co.uk/view/3330
https://environment.data.gov.uk/%20DefraDataDownload/?%20Mode=survey&fbclid=IwAR2Xlk-%20tFvjwjzh3dVP7ZL8lfaaMccSl5uW8%20g9mumGoXqs27KQfp9pWaOaw
https://environment.data.gov.uk/%20DefraDataDownload/?%20Mode=survey&fbclid=IwAR2Xlk-%20tFvjwjzh3dVP7ZL8lfaaMccSl5uW8%20g9mumGoXqs27KQfp9pWaOaw
https://environment.data.gov.uk/%20DefraDataDownload/?%20Mode=survey&fbclid=IwAR2Xlk-%20tFvjwjzh3dVP7ZL8lfaaMccSl5uW8%20g9mumGoXqs27KQfp9pWaOaw
https://environment.data.gov.uk/%20DefraDataDownload/?%20Mode=survey&fbclid=IwAR2Xlk-%20tFvjwjzh3dVP7ZL8lfaaMccSl5uW8%20g9mumGoXqs27KQfp9pWaOaw
https://environment.data.gov.uk/%20DefraDataDownload/?%20Mode=survey&fbclid=IwAR2Xlk-%20tFvjwjzh3dVP7ZL8lfaaMccSl5uW8%20g9mumGoXqs27KQfp9pWaOaw

Additional sources used in this review (2022)

Cefas
reanalysis of
multibeam
data Cromer 2011, 2012, 2014 1) Four bathymetric datasets re-gridded to 0.5m resolution by
Shoal Chalk and 2017 ;
; Cefas and assessed by rugosity
Beds Marine
; : Hawes and Pettafor (2021)
Conservation (Reanalysis e e .
. 2) Tiff. files imported and used to inform rugged chalk extent
Zone (MC2) completed in review
Bathymetric 2021) '
Re-gridding
and Rugosity
Assessment.
Tibbitt et al. (2020) - Available on
NE Cromer o k
our website: https://www.eastern-
Shoal Chalk " . .
Beds Marine 1) Positional data mapped and co_Iom_Jr codeo_l accprdmg to ifca.gov.uk/wp-
Conservation 2020 chalk category based on description provided in report. content/uploads/2020/10/D2020-
(Data not presented here for sensitivity reasons). 00111615-NERR-Human-
Zone (MC2) h hoal
Dive survey Impacts-on-the-Cromer-Shoal-
Chalk-Beds-MCZ.pdf
1) A total of 87 ROV surveys completed within the MCZ O6Dell and Dewey
whilst trialling the ROV to look at habitats and interaction Avalilable on our website:
Eastern IFCA with potting gears. https://www.eastern-
Cromer Shoal Audust/September ifca.gov.uk/wp-
Chalk Beds 9 2022 2) Analysis contracted out and completed by Seastar Survey | content/uploads/2022/07/2022-
MCZ ROV Ltd. Cromer-Shoal-Chalk-Beds-MCZ-
surveys Imagery-Analysis.pdf
3) Positional data for each drop were mapped and colour
coded according to chalk category (Table 3). Videos available on Biigle.
Seasearch 2022 1) Provided georeferenced data assigned a chalk category Not yet published or publicly
Dive (2022) (Table 3) and mapped. available
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https://www.eastern-ifca.gov.uk/wp-content/uploads/2020/10/D2020-00111615-NERR-Human-Impacts-on-the-Cromer-Shoal-Chalk-Beds-MCZ.pdf
https://www.eastern-ifca.gov.uk/wp-content/uploads/2020/10/D2020-00111615-NERR-Human-Impacts-on-the-Cromer-Shoal-Chalk-Beds-MCZ.pdf
https://www.eastern-ifca.gov.uk/wp-content/uploads/2020/10/D2020-00111615-NERR-Human-Impacts-on-the-Cromer-Shoal-Chalk-Beds-MCZ.pdf
https://www.eastern-ifca.gov.uk/wp-content/uploads/2020/10/D2020-00111615-NERR-Human-Impacts-on-the-Cromer-Shoal-Chalk-Beds-MCZ.pdf
https://www.eastern-ifca.gov.uk/wp-content/uploads/2020/10/D2020-00111615-NERR-Human-Impacts-on-the-Cromer-Shoal-Chalk-Beds-MCZ.pdf
https://www.eastern-ifca.gov.uk/wp-content/uploads/2020/10/D2020-00111615-NERR-Human-Impacts-on-the-Cromer-Shoal-Chalk-Beds-MCZ.pdf
https://www.eastern-ifca.gov.uk/wp-content/uploads/2022/07/2022-Cromer-Shoal-Chalk-Beds-MCZ-Imagery-Analysis.pdf
https://www.eastern-ifca.gov.uk/wp-content/uploads/2022/07/2022-Cromer-Shoal-Chalk-Beds-MCZ-Imagery-Analysis.pdf
https://www.eastern-ifca.gov.uk/wp-content/uploads/2022/07/2022-Cromer-Shoal-Chalk-Beds-MCZ-Imagery-Analysis.pdf
https://www.eastern-ifca.gov.uk/wp-content/uploads/2022/07/2022-Cromer-Shoal-Chalk-Beds-MCZ-Imagery-Analysis.pdf
https://www.eastern-ifca.gov.uk/wp-content/uploads/2022/07/2022-Cromer-Shoal-Chalk-Beds-MCZ-Imagery-Analysis.pdf

Table 3: Chalk categories assigned to seabed imagery

Category Description Examples

Chalk not
observed/mobile
sediment

Absent

Seabed
predominantly
Pebble/cobble made up of
pebble/cobble
(likely chalk or

flint)
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Chalk
pavement

Flat chalk
pavement/
veneered chalk
observed

Rugged chalk

Elevated and
complex chalk
features observed
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Figure 6 Chart showing preliminary rugged chalk area identified after the review of habitat data completed in 2020 and data sources used to inform 2022 review



Progress so far

All additional and existing data sources were plotted in QGIS 3.16.4 (Figure 6),
reviewed and a proposed rugged chalk area drawn based on these data along with
expert judgement (Figure 7). Precautionarily, areas have remained in the proposed
rugged area where their data is limited, causing uncertainty in determining the
ruggedness of the seabed.

The evidence suggests that the structure of the seabed is not uniform throughout and
that patches of flatter seabed do exist within rugged features, forming a mosaic of
chalk habitat types in places. Managing rugged chalk at a feature level would not be
possible, so mapping individual rugged chalk features is not considered necessary for
fishery management purposes. As mapping the extent of the rugged chalk is
considered more appropriate to inform any spatial management required for the
potting fishery, this review focused on identifying the extent of the rugged chalk.

The most rugged areas of seabed appear to occur very close inshore between
Weybourne and Cromer (up to 500m from shore), particularly around Sheringham and
West and East Runton. Here, raised chalk outcrops typically form ridges interspersed
with gullies running north-south, composed of coarse sediment, flat chalk pavement
with a sediment veneer, or pebbles and cobbles. These rugged features can be seen
clearly on EI FCAG0s ROV footage (2021)
(Tibbitt et al., 2020) and are also visible on the available multibeam data (EA, 2017).
Beyond this inshore strip of rugged chalk, the seabed appears to reduce in rugosity
and instead forms a relatively flat, and mostly flint, pebble and cobble plain, with the

occasional boul der. Agai n, these observatior

Dewey, 2022) support the multibeam imagery where data are available. These
observations are also consistent with the anecdotal information provided by local
fishermen and divers.

East of Cromer, the inshore strip of rugged chalk appears to narrow, disappearing
altogether just past Overstrand as a deeper channel runs parallel to shore, visible from
the available multibeam data (EA, 2017). However, seabed imagery data is limited in
this area, and as we only have multibeam data out to 1km from shore the available

habitat data beyond this is very limited over al | . Cefasds rugosity

Pettafor, 2021), using a variety of multibeam data sets, indicates there is another area
of rugged ground roughly between Cromer and Trimmingham, between 1 to 2 km
offshore, however this does appear to be patchy and largely interspersed with flatter
areas. This area has been included in the 2022 proposed rugged chalk area on a
precautionary basis, as we cannot yet be confident that this area is not rugged chalk.
Eastern | FCAGs 2022 h a bdithisada todilurrtheseylata ghpa
and preliminary observations of footage suggest that raised outcropping features do
occur in this area but that they are typically of relatively low relief and frequency,
forming a less rugged habitat than that observed inshore. This data is currently
undergoing analysis and will be considered in the next review.

Outside of these areas, an area off Overstrand and an area off Trimmingam has also
been included in the 2022 proposed rugged chalk area. This is because both ROV
footage, multibeam data and rugosity analysis indicate raised rugged chalk outcrops.
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Other areas identified as rugged chalk by the rugosity analysis, however, have not
been included in the proposed rugged chalk areas as other evidence suggests that
whilst they may indicate a rugose seabed this is not rugged chalk. For example, rugged
areas identified off Bacton appear to lie along pipelines and areas north of the MCZ
boundary have subsequently been identified as sand waves.

Whilst all of the datasets have been used when reviewing this proposed 2022 rugged
chalk area, they each have their limitations and have been reviewed considering
these. Limitations for each of the data sources are set out in Table 4.

Table 4: Limitations of data sources used to review rugged chalk area

Data source Limitations
1 Assessment made using stills which makes it hard
to determine the overall structure of the seabed if
Cefas Cromer Shoal Chalk taken too close to seabed.
Beds rMCZ survey 1 Size of rock features cannot be quantified and can
only be estimated.
i Data collected in 2014
Eastern IFCA Cromer Shoal 1 Size of rock features cannot be quantified and can
Chalk Beds MCZ drop down only be estimated.
camera survey I Data collected in 2019
1 Assessment made using stills which make it hard
to determine the overall structure of the seabed if
EA Cromer Shoal Chalk Beds taken close to seabed.
MCZ survey 1 Size of rock features cannot be quantified and can
only be estimated.
i Data collected in 2019
Bathymetry (multibeam) data 1 Datais limited in area.
(Cefas) 1 Data collected in 2014
Bathymetry (multibeam) data i Datais limited to within 1km from the shore. Data
(EA) collected in 2017
Cefas reanalysis of 1 Rugositybanalysisdhasdnoft rt:een ground truthed and
multibeam data Cromer S0 mus_t € considere wit cautlc_)n._
Shoal Chalk Beds Marine 1 Areas |de_nt|f|ed as rugged could |n_d|cat_e areas of
Conservation Zone (MCZ) seabed with lots of small changes in relief such as
Bathymetric Re-gridding and a pebble/cobble dominated seabed as well as
Rugosity Assessment. areas with fewer large changes in relief likely to
reflect rugged chalk outcrops.
NE Cromer Shoal Chalk 1 Positional data mapped at the start and end of
Beds Marine Conservation dives (not shown in this report for sensitivity
Zone (MCZ) Dive survey reasons)
Eastern IECA Cromer Shoal | §r|12|e t()); ré);:tlf r;z?:éres cannot be quantified and can
Chalk Beds MCZ ROV y g .
surveys 1 Acc_uracy of positional data is low and up to +100m
at times
Seasearch Dive (2022) 9 Positional data collected using a floating GPS
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Figure 7 Chart showing proposed rugged chalk area identified after the review of habitat data completed in 2022




Future work

Eastern IFCA have completed a further 177 ROV dives in the MCZ in 2022 which
provide further habitat data (2022 planned stations are shown in Figure 8). These
dives have been targeted to fill in data gaps and to ground truth rugosity data. As the
ROV footage from these stations are currently being analysed by external contractors,
they have not been considered in this review but will be used to inform future reviews.
ROV dives completed in 2022 collected altimetry data in addition to seabed video
footage. This will allow high-resolution seabed rugosity profiles to be created and
provide quantitative data to support visual imagery and multibeam data.

Since completing this review further sources of habitat data have been made available.
These include an augment dataset and mapping project of Seaseach dives which
provides spatial data on where chalk habitats have been observed during dives (North
Sea Wildlife Trust and Seasearch East, 2021) and a study commissioned by Natural
England which uses Seasearch data and local knowledge to improve our
understanding of spatial distribution of habitats and structural features, taxonomic
diversity and presence of associations between species and structural features
(Jackson et al., 2022) . Spatial information on habitats provided in both of these studies
will be incorporated into the next iteration of rugged chalk review.

The 2022 Rugged Chalk Review (Hormbrey, 2023) is available online and includes
appendices detailing the data sources used and additional charts for references.
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Figure 8 Chart showing stations targeted using the ROV during 2022 to complete habitat (red) and in situ gear (yellow) surveys



3.2 Peat and Clay mapping study

There are believed to be several small areas of peat and clay habitat within the MCZ,
although their location and extent require verification (Figure 9). Conservation advice
provided to Eastern IFCA by Natural England in November 2018 and January 2023
states that peat and clay exposures (also a designated feature of the site) should be
managed in an equivalent manner to chalk due to their inability to structurally recover
from damage. In line with this advice, Eastern IFCA will consider flat and rugged forms
of the feature separately. Further work is required to differentiate between the two
forms and map areas where rugged forms, which are considered more sensitive, exist.
As with rugged chalk, where data on the structure of exposures is limited, exposures
will be precautionarily assessed as rugged.

Up until now the Research and Development T&FG have prioritised mapping rugged
chalk habitats and little progress has been made on the mapping rugged peat and clay
exposures. However, Eastern IFCA aim to start surveying peat and clay exposures as
part of the 2023 survey programme so work on this project can start progressing.
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Figure 9 NE feature extent data (June 2021) for HOCI: Peat and Clay exposures within Cromer Shoal Chalk Beds MCZ
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4 Mapping fishing activities

Understanding and mapping potting effort is fundamental for informing and refining
Eastern | F@éndd potdirg actvitiess and in supporting the development of
management measures through ARM. This is particularly important for the North
Norfolk crab and lobster potting fishery, which occurs almost entirely within the MCZ
and, anecdotally, is known to overlap predominantly with areas where designated
subtidal chalk features outcrop and form rugged structures. These rugged features are
known to provide structural complexity to the site (Moffat, 2019) and are considered
most sensitive to interactions with potting gears (Seasearch, 2018; Tibbitt et al., 2020).

The Research and Development T&FG and the Evidence Review Group (which sits
within the Stakeholder Group) have developed the below projects as part of this
workstream to answer the corresponding key research question. These questions
have the aim of determining the concentration of potting effort, and understanding
spatial and temporal patterns to inform quantitative assessments which can measure
impact against conservation targets.

Mapping activities will also allow Eastern IFCA to make inferences and predictions
about the potential impacts of proposed management measures and determine how
local fishermen may be affected. Furthermore, by mapping the potting activity, spatial
management techniques can have more information feeding them and therefore allow
more informed decisions to be taken.

Tracker data Where do potting activities occur and how
mapping does effort differ spatially and temporally?

Pot bUOy How do potting density levels differ
counts across the site, spatially and temporally?

Beach clean How much lost potting gear exists within
data the site?
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4.1 Tracker data mapping

Background

The local crab and lobster industry have historically recorded details of their fishing
activities to the Marine Management Organisation (MMQO) using Monthly Shellfish
Activity Returns (MSAR) forms, which the MMO have recently replaced with an
electronic data recording system. While these returns forms provide details of catches
landed and the number of pots deployed, the spatial information required in them is
only to the scale of ICES Statistical Sub-rectangles. This level of spatial granularity is
insufficient to accurately determine which activities are occurring within the MCZ, let
alone specifically on the rugged chalk parts of it. The Authority, therefore, has
developed a two-pronged approach for obtaining higher resolution spatial information
about potting activities within the MCZ. The first has involved consulting with local
fishermen, both with face-to-face interviews and a formal consultation questionnaire
to ascertain details of where they target their potting activities and how many pots they
deploy etc. The second approach uses devices which provide GPS positions at regular
intervals, similar to Vessel Monitoring Sytems (VMS), allowing the spatial activities of
fishing vessels to be tracked.

Approach

Eastern IFCA have been working closely with the
local potting community to gather evidence of
activity throughout the MCZ by utilising small
magnetic vehicle trackers (Image 3). This project
started in June 2021 with one volunteer but has
since grown to 14 volunteers who have agreed to
place one of these trackers on their vessel. This
equates to roughly between one third to a half of the
fleet, Table 5). There are multiple ports throughout
the MCZ which are utilised by fishermen, however
Cromer is the most prevalent home port among

volunteers with 57% of all volunteers being based | ;

- A mage 3 Magnetic tracker used by
there (Table 5). The trackers submit GPS positions ygjunteer fishermen to monitor
(known as A pi ngenals allanting position, speed and direction. £1 coin
Eastern IFCA to plot the route they are taking. In for scale.
addition to location data, these pings also transmit information on speed and direction.

Based on knowledge of potting techniques gathered by Eastern IFCA officersé
conversations with fishermen, we can eliminate the pings from when the vessels were
simply traveling, keeping only those submitted when the vessel was hauling or setting
pots. This is achieved by accounting for the typical speed utilised by fishermen when
setting and hauling pots and the heading of the vessel during the activity. Vessels
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typically haul and set pots parallel to the shore, so by filtering for a range of bearings

t o

encompass

t h-el3eb ev eartdd 2 b(edvee c an

remoyve

are likely not during crab and lobster potting activity, such as travelling or potting for
whelk (typically done along a N-S bearing). We can filter further by speed. As vessels
set and haul pots typically at speeds of 0.5-6knts, by removing pings outside of this
range, we eliminate pings which are likely other activities such as travelling (Figure 9).
This means we can accurately plot fishing activity inside the MCZ using GIS software.

Table 5 The location of volunteers carrying trackers within the MCZ and the proportions at each port
and within the entire MCZ.

Percentage
Total of Vessels
Number of | Number of with RefcentageliRercentage
Vessels at | Vessels at | Trackers at | Of Vesselsin o
Port X p MCZz Volunteers
Port (known Port with ort .
to pot in Trackers operating at P.ort from
MCZ) from Port entire MCZ
Cley-next-the-Sea 3 0 0.00 9.38 0.00
Cromer 14 8 S57.14 43.75 57.14
East Runton 3 1 33.33 9.38 7.14
Morston/Blakeney 1 0 0.00 3.13 0
Mundesley 1 1 100.00 3.13 7.14
Overstrand 2 1 50.00 6.25 7.14
Sea Palling 2 2 100.00 6.25 14.29
Sheringham 2 0 0.00 6.25 0
Wells-next-the-Sea 1 0 0.00 3.13 0
West Runton 2 0 0.00 6.25 0
Weybourne 1 1 100.00 3.13 7.14
Total 32 14 | EEE
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Figure 10 The process of filtering GPS ping data to remove noise and show only fishing activity. A = Initial data: Unfiltered GPS data, B = Intermediate Data: Filtered only for
Speed, C = Intermediate Data = filtered only for Bearing, D = Processed data: only fishing data (filtered for Speed and Bearing).
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