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Executive summary

The joint ICES/NAFO Working Group on Deep-water Ecology (WGDEC) collates new infor-
mation on the distribution of Vulnerable Marine Ecosystems (VMEs) for use in annual ICES ad-
visory processes and the development of new methods/techniques to further our understanding
of deep-sea ecosystems, and further suggests novel management tools to ensure human activities
do not adversely affect them.

This year, a total of 4609 new presence records and 181 absence records, were submitted through
the ICES VME data call in 2020 and were included within the ICES VME database. This infor-
mation was collated and mapped by WGDEC, to support ICES in providing advice on the dis-
tribution of VMESs in the North Atlantic. All presence records from the VME database were pre-
sented as outputs from the VME weighting system, showing the likelihood of VMEs being en-
countered on the seabed along with an associated confidence assessment. VMS data from
NEAFC was analysed by the Working Group on Spatial Fisheries Data (WGSFD), and outputs
were used by WGDEC to assess whether fishing activity was occurring in the vicinity of VMEs
in the NEAFC Convention Area, to support ICES advice.

Another objective this year was to further develop approaches for the inclusion of absence data
and data from the OSPAR habitats database, into the ICES VME database. Absence data would
add value to development of predictive habitat models for VMEs. However, some challenges
with collection of absence data include the survey method used and associated spatial scales,
where different approaches would mean data were not comparable. Furthermore, absence data
should not be confused with ‘missing data’, which is particularly prudent for the deep sea where
limited surveys have taken place. A series of criteria to be fulfilled for any submissions of VME
absence data to the VME database were identified by the group.

Methods to bring OSPAR records into the ICES VME database have been developed. However,
the need to quality assure OSPAR data before it is transferred to the database is vital to avoid
duplication of records already in the VME database. Additionally, further work needs to be done
to encourage data providers to submit records to both the ICES VME and OSPAR databases to
avoid the need for annual exchanges of data between the two.

Due to restrictions of working remotely this year, further testing on the use of predictive habitat
models for the provision of information on potential VME presence was not undertaken. How-
ever, WGDEC agreed that an intersessional benchmark workshop prior to WGDEC 2021 would
provide a more effective forum to complete this work, with the aim of developing a set of criteria,
against which new and existing models will be reviewed to determine appropriate standards for
their use for future ICES advice.

A final objective this year was to finalise the proposed changes to the list of VME habitats and
representative taxa, for submission to the European Commission. Work undertaken during
WGDEC 2019 and an intersessional sub-group was built upon, and proposed taxa were evalu-
ated against the FAO criteria for the prevention of significant adverse impacts on VMEs and
protection of the marine biodiversity. Proposals were drafted for hydrothermal vents and cold
seeps, cold-water coral reefs, coral gardens, deep-sea sponge aggregations and sea pen fields.
This list will be finalised intersessionally to include tube-dwelling anemone aggregations,
stalked crinoid aggregations, xenophyophore aggregations and bryozoan patches.
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Ole Secher Tendal

It was with great sadness that WGDEC learned of the recent passing of our friend and colleague
Ole Tendal, a valued member of WGDEC from its early days through to 2014. Ole had profound
knowledge of deep-sea invertebrate fauna and of the xenophyophores, sponges and octocorals
of the North Atlantic and Arctic in particular, which he was always willing to share with others.
He was instrumental in providing the detailed explanation for why sponge grounds qualified as
vulnerable marine ecosystems for WGDEC which has led to their widespread conservation
around the globe, including the Polar seas, where some WGDEC members had the opportunity
to join him in a Polarstern expedition in 1996 to Antarctica. For early career scientists it was an
honour to share two months on board with scientists such as Ole, who transmitted to the stu-
dents his fascination of the large sponge fields of the Weddell Sea. In his retirement he continued
to work as an Emeritus Associate Professor at the Zoological Museum at the University of Co-
penhagen. His many contributions have been recognized by his colleagues who named a genus
of xenophyophore, Tendalia, and three species of sponge, Lycopodina tendali, Clathrina tendali and
Hymedesmia (Hymedesmia) tendali, in his honour; something that Ole was deeply proud of.

On the personal side, Ole was always happy and proud to share his Danish heritage. When the
meetings were held in Copenhagen, some WGDEC members were able to partake of a Danish
lunch, being led by Ole to a little sandwich shop on Langebro St. for open Danish sandwiches,
after which the group would retire to the Langebro café and bar to wash the sandwich down
with a local brew. He was very generous, and probably the gentlest, person that most of us had
ever known.

We dedicate the 2020 report of WGDEC to Ole and will miss his wisdom and guidance.
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Opening of the meeting

In consultation with the ICES Secretariat and ACOM Leadership, the physical meeting of the
Working Group on Deep-water Ecology (WGDEC), scheduled to be held at ICES HQ, Copenha-
gen, Denmark, 4-8 May 2020, was moved to a WebEx meeting and work by correspondence due
to travel restrictions in place as a result of the COVID19 outbreak. It was also agreed that
WGDEC would focus its efforts this year on immediate advisory related TORs (a, b and e) and
reduce the scope of the other TORs (c and d).

The meeting was run in parallel with the Working Group on Marine Habitat Mapping
(WGMHM), chaired by James Strong (UK), for the week. Joint plenary sessions were arranged
for Monday 4 May and Wednesday 6 May.

WGDEC commenced in plenary at 10:30 am BST on Monday 4 May 2020. Following confirmation
of no conflicts of interest from the group, the leads for each Term of Reference (ToR) were ap-
pointed, and are outlined below:

. ToR [a] lead: Laura Robson

. ToR [b] lead: Laura Robson and David Stirling

) ToR [c] lead: James Albrecht

) ToR [d] lead: James Strong (WGMHM)

) ToR [e] lead: Marina Carreiro Silva and Ana Colago

Following the review and adoption of the agenda, WGDEC began working through the Terms
of Reference. A short presentation for each ToR was provided by the chair, ToR leads and data
suppliers. The group then agreed how they would tackle each ToR, and the group was split into
small groups to work on each ToR remotely. Smaller sub-groups were identified for ToR e to
work on separate habitat types.

Dedicated plenary sessions were held throughout the week via WebEx. During these plenary
sessions, ToR leads updated the group with progress and issues were discussed. Participants
joining through correspondence only could comment on working documents via the WGDEC
SharePoint site. At the end of the week, the Working Group was formally closed at 5:15 pm on
Thursday 7 May 2020 by the Chair. Work continued on Friday 8 May by correspondence only.
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Adoption of the agenda

The Joint ICES/NAFO Working Group on Deep-water Ecology (WGDEC), chaired by Laura Rob-
son, UK, will meet by correspondence, 4-8 May 2020 to:

a)

b)

Collate new information on the distribution of vulnerable habitats as well as important
benthic species and communities in the North Atlantic and adjacent waters, archive ap-
propriately using the ICES VME Database, and disseminate via the Working Group re-
port and ICES VME Data Portal;

Provide all available new information on the distribution of vulnerable habitats (VMEs)
in the NEAFC Convention Area. This should also include information on the distribution
of vulnerable habitats in subareas of the Regulatory Area that are closed to fishing for
other purposes than VME protection, e.g. the haddock box at Rockall Bank. In addition,
provide new information on location of habitats sensitive to particular fishing activities
(i.e. vulnerable marine ecosystems, VMEs) within EU waters;

Develop standards for the provision of absence data and OSPAR habitat data to the ICES
VME database, and utilise VME indicator data records to further develop and test kernel
density estimation methods to assess VME likelihood;

Building on work initiated in 2019, work jointly with the WGMHM to test the use of
habitat suitability models for mapping VME presence, to assess how such information
could be incorporated when, for example, recommending proposals for VME closures
Provide recommendations on additional VME indicators to be included in Annex III of
the EU deep-sea access regulations, together with a full list of representative taxa for each
of the new VME indicators and an indication of the classification under the VME Habitat
type as per the table in Annex III.

WGDEC will report on TOR a, b and e by 22 May 2020 and all TORs by 15 June 2020 to the
attention of the Advisory Committee.

Supporting Information

Priority The current activities of this Group will enable ICES to respond to advice requests from
a number of clients (NEAFC/EC). Consequently, these activities are considered to have a
high priority.

Scientific justifi- ToR [a]

cation

The Joint ICES/NAFO Working Group on Deep-water Ecology undertake a range of
Terms of Reference each year; the scope of these cover the entire North Atlantic, and in-
clude aspects such as ocean basin processes. Therefore, collating information on vulnera-
ble habitats (including important benthic species and communities) across this wide geo-
graphic area (and adjacent waters) is essential. To this end, a VME data call will be run
from January to March 2020, facilitated by the ICES Data Centre. Data will be quality
checked/prepared one month in advance of WGDEC 2020. New data will be incorporated
into the ICES VME database and data portal. This ToR includes any development work
on the ICES VME database and data portal, as identified by WGDEC, with support from
the ICES Data Centre.

ToR [b]

Collation of information and associated maps (using TOR a) are required to meet the an-
nual NEAFC and EU requests. ICES provides advice, via its working groups and its ad-
visory committee (ACOM), “to continue to provide all available new information on the
distribution of vulnerable habitats in the NEAFC Convention Area”, which includes “in-
formation on the distribution of vulnerable habitats in subareas of the Regulatory Area
that are closed to fishing for other purposes than VME protection, e.g. the haddock box
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at Rockall Bank”. This information is also used in combination with NEAFC VMS data
(analysed by WGSFD) to advise on “fisheries activities in and in the vicinity of such hab-
itats”. This ICES advice supports the objective of NEAFC recommendation 19:2014 to “en-
sure the implementation by NEAFC of effective measures to prevent significant adverse
impacts of bottom fishing activities on vulnerable marine ecosystems known to occur or
likely to occur in the NEAFC Regulatory Area based on the best available scientific infor-
mation provided or endorsed by the ICES”. Furthermore, ICES provides advice, via its
working groups and its advisory committee (ACOM), to support the European Commis-
sion request to provide “new information on the impact of fisheries on sensitive habitats.
This should include new information on the location of habitats sensitive to particular
fishing activities”. The location of newly discovered/mapped sensitive habitats (i.e. vul-
nerable marine ecosystems, VMEs) is critical to these NEAFC and EU requests.

ToR [c]

The VME weighting algorithm was developed in 2015/2016 to utilise data in the ICES
VME database from a range of survey types, to determine likelihood of VME presence
and associated confidence. In 2019, new methods of determining VME likelihood were
explored via kernel density estimation (KDE). This ToR will further this work and look to
address limitations in the use of KDE on datasets from the VME database, to optimise its
use for assessing VME likelihood. The inclusion of absence data, and additional presence
records from the OSPAR database, to the VME database would further enhance any as-
sessment of VME likelihood, therefore this ToR will also identify standards to include
these data types.

ToR [d]

The potential use of Species Distribution Modelling (SDM) and Habitat Suitability Mod-
elling (HSM) as a tool to identify areas where VME are likely to occur has arisen several
times over the last ten years in WGDEC. However it has not yet been used to provide
recommendations to ACOM on how to incorporate such information when suggesting
VME closures through draft ICES advice. This ToR will utilise the considerations for
model creation and criteria for model use developed at WGDEC 2019, to test the use of
HSM for assessing VME likelihood, and document the methods, decisions taken, and is-
sues encountered.

ToR [e]

For the ongoing request work for the EU with regard to the deep sea access regulation
(ref. (EU)2016/2336), ICES have been asked to provide scientific input on the list of VME

indicators to be included in Annex III of the EU deep-sea access regulations. This input

should include a full list of representative taxa for each of the new VME indicators and
an indication of the classification under the VME Habitat type as per the table in Annex
III.

Resource require-
ments

Some support will be required from the ICES Secretariat.

Participants

The Group is normally attended by some 15-20 members and guests.

Secretariat facili-
ties

None, apart from WebEx and SharePoint site provision.

Financial

No financial implications.

Linkages to advi-
sory committees

ACOM is the parent committee and specific ToRs from WGDEC provide information for
the Advice Committee to respond to specific requests from clients.

Linkages to other
committees or
groups

While there are currently no direct linkages to other groups, WGDEC should develop
stronger links (ideally through the establishment of joint Terms of Reference) with
WGSFD, WGMHM, WGDEEP and WGFBIT.

Linkages to other
organizations

As a Joint ICES/NAFO group, the work of this group links to work being undertaken by
Working Groups under the NAFO Scientific Council; specifically, WGESA.

ICES
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Collate new information on the distribution of vul-
nerable habitats and important benthic species and
communities in the North Atlantic and adjacent wa-
ters, archive appropriately using the ICES VME Da-
tabase, and disseminate via the Working Group re-
port and ICES VME Data Portal — ToR [a]

3.1 Vulnerable Marine Ecosystem (VME) terminology used
by WGDEC

The inclusion of data on VMEs in the ICES VME database has required some informal definitions
to be created by WGDEC to enable users to include data on VME elements, habitats and indica-
tors, based on different collection methods. WGDEC considers information relating to VMEs in
three ways:

1. 'VME habitat' records are generally those from visual survey data (e.g. remotely operated
vehicle (ROV) or towed/drop camera seabed imagery) that demonstrates the presence
and location of a VME with a high degree of confidence and spatial accuracy. VME hab-
itats = VME (ICES, 2016a).

2. 'VME indicator' refers to records of VME indicator species from data sources for which
there is a degree of uncertainty that a VME is, or was, present. Typical examples are
trawl-survey or static longline bycatch records (ICES, 2016a).

3. 'VME element' refers to seabed topographic features, readily identified using high reso-
lution multibeam data, and with which VMEs are often associated. Examples include
seamounts, ridges, canyons (ICES, 2013).

3.2 Background

The ICES VME data call in January 2020 requested ICES member states to submit data to the
ICES VME database. All data submitted to the database since the previous WGDEC meeting in
June 2019 is considered new data for WGDEC 2020.

The database stores records of VME habitats, VME indicators and the locations of where neither
of these have been observed (absence data), as described by the database schema. The records in
the ICES VME database can therefore be split into two broad categories;

° Presence records are samples where a VME habitat and/or a VME indicator have been
identified
. Absence records are samples where neither a VME habitat, nor a VME indicator, have

been identified

Presence records can include mixed (mosaic) habitats, where more than one habitat type and/or
sub-type occur together in the same location (for example, two sub-types of coral garden or a
cold-water coral reef and coral garden). They can also include species lists from data analyses
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that, combined, form a community which comprise a VME habitat. The mosaic habitats and spe-
cies lists are input to the database as separate records but are linked together by a “VME Key’
indicating that they occur in the same patch of habitat. Therefore, some VME locations will be
represented in the database by multiple records with the same coordinates. These records pro-
vide information on the species communities and habitat (sub)types that make up that VME.

4609 new presence records have been submitted to the ICES VME database since June 2019,
which increases the total number of presence records in the database to 61 200. This count con-
sists of all individual records in the database, and it should be noted that some VMEs will be
represented by more than one record, as detailed above.

Of the newly submitted presence records, 21 are within the NEAFC Regulatory Area, 5 are within
the NAFO Regulatory Area, and the remaining 4583 are within the Exclusive Economic Zones of
North Atlantic ICES/NAFO member states. In addition, 181 absence records were submitted. For
more information on absence data, see Section 5.

The new data has been submitted by data providers from five ICES member countries (UK, Ire-
land, Sweden, Iceland and Estonia) and one Non-Governmental Organisation (Oceana).

3.3 Quality assurance of new VME data submissions

Since its founding in 1902, ICES has developed a strong reputation in delivering robust scientific
advice to governments and regional fisheries management organisations. Data calls, such as the
request for new information on VMEs, are an essential mechanism for WGDEC to widen its
knowledge, and supplement its central database, holding information on the distribution and
abundance of habitats and species considered to be indicators of VMEs across the North Atlantic.

Data providers should note that data of relevance to WGDEC may also be submitted by Con-
tracting Parties, including WGDEC members, through the OSPAR threatened and/or declining
habitats database!, specifically for cold water coral reefs, coral gardens and deep-sea sponge ag-
gregations.

ICES uses the VME database to provide scientifically-robust advice on the distribution of VMEs
and recommendations for management solutions. Therefore, to maintain the integrity of its ad-
vice, it is essential that any data submitted through the VME data call has been subjected to an
appropriate level of quality assurance during its collection and interpretation. WGDEC have
therefore identified some initial guidelines for data providers who are submitting new data rec-
ords to the VME database and have proposed a new intersessional WGDEC data call subgroup
to quality control data submissions.

3.3.1 Guidelines for VME data providers

By submitting data to ICES through the VME data call process, data providers are confirming
that they have followed national and international best practice guidelines in the quality assur-
ance of their data. Best practice in the quality assurance of VME data will vary according to data
type (e.g. Batley, 1999; Rumohr, 2009; Howell et al, 2014; Turner et al, 2016).

Of particular relevance to data providers is the understanding of the difference between VME
habitats, VME indicators and absence records (ICES, 2016). In light of the significance of new
VME habitat records (Section 3.1), evidence of each new VME record could also be submitted
through the data call; this evidence could take the form of peer reviewed published literature

1 https://odims.ospar.org/search/?limit=100&offset=0&datastream=habitats

ICES
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reporting on the record(s), grey literature in the form of cruise reports, and/or imagery (photo-
graphs/video clips) of the habitat(s). There are data fields within the VME Cruise record where
a reference for the data source can be provided.

WGDEC therefore recommend that data suppliers provide supporting evidence for VME Da-
tabase submissions wherever possible.

3.3.2 Quality control processes by the ICES data centre and WGDEC

To maintain the high quality of the final advice, each national data submission shall be quality
assured/quality checked by the ICES Data Centre and a newly created formal intersessional
WGDEC VME data call subgroup.

A series of automated quality control (QC) checks for new data submissions are already in exist-
ence, generated by the ICES Data Centre. These flag initial problems to the data provider that
need addressing before the data can be formally accepted to the database. QC checks include, for
example, warnings for invalid habitat sub-types for specific VME habitat types; incorrect coor-
dinates (e.g. if the data point appears on land); and ensuring only the VME indicator or habitat
field is filled in, to avoid a mix of data types for one record. Any issues are flagged to the data
provider during the submission process for checking (and potentially correcting) before resub-
mission. Support is available via the ICES Data Centre for any queries over these errors.

This year, a number of further data issues were identified by the ICES Data Centre and WGDEC
members. As a result, the group agreed that an intersessional WGDEC VME data call subgroup
would be beneficial to quality assure all new data submissions in advance of the WGDEC meet-
ings. This group will therefore review and map new data submissions, and check for any prob-
lems that cannot be caught by automated QC checks. For example, additional errors/queries dur-
ing the WGDEC 2020 data call included misidentification of VME species from trawl data; sub-
mission of data from regions on the continental shelf of the UK EEZ < 200 m considered to be
outside the remit of the WGDEC group; and verification of the analytical methods used to iden-
tify VME habitats from imagery data.

An audit trail of the data quality checks will be tabulated and will be produced as an Annex to
each WGDEC report.

WGDEC has therefore developed the following recommendations:

Recommendation 1: The annual VME data call should detail the need for data suppliers to fol-
low national and international best practice guidelines in the quality assurance of their data,
and that supporting evidence for new VME records should ideally be included as part of the VME
data submission.

Recommendation 2: A new formal intersessional subgroup of WGDEC will be created, charged
with quality assuring/quality checking new VME presence and absence data submissions prior
to the annual WGDEC meeting.

3.4 Data providers for ToR [a]

New records of VME indicators and habitats were submitted to the ICES VME database by the
following ICES Member Countries (organisations/affiliations in brackets):

11
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3.4.1 United Kingdom (Joint Nature Conservation Committee)
3.4.1.1 Institute of Oceanographic Sciences (Rice et al., 1990)

The Joint Nature Conservation Committee (JNCC) submitted historical data records from litera-
ture, from the Institute of Oceanographic Sciences (IOS), Deacon Laboratory (Rice et al., 1990).
Data were collected on annual and bi-annual cruises to the Porcupine Seabight, between 1979
and 1985. Three survey methods were used — IOS epibenthic sledge, Granton trawl and semi-
balloon otter trawl. All records were of Pheronema carpenteri, representing sponge VME indica-
tors (Table 3.1).

Table 3.1 Summary of VME indicator records submitted by JNCC from literature (Rice et al., 1990).

VME Indicator Type No. of indicator records
Sponge 22
Total 22

3.4.1.2 James Cook survey JC136: Deeplinks

JNCC, on behalf of the NERC funded DeepLinks project partners (University of Plymouth, Uni-
versity of Oxford, JNCC and British Geological Survey), submitted new VME habitat records
from the JC136 “DeepLinks” cruise in 2016. Records came from analysis of remotely operated
vehicle (ROV) footage collected on the survey from Anton Dohrn Seamount, North Rockall Bank
and George Bligh Bank.

A total of 68 records of VME habitats were submitted, including cold water coral reefs, coral
gardens and deep-sea sponge aggregations (Table 3.2 and Figure 3.1, Figure 3.2 and Figure 3.3).
The coral garden records included the habitat sub-types: Hard-bottom coral garden: colonial
scleractinians on rocky outcrops; Hard-bottom coral garden: hard-bottom gorgonian and black
coral gardens, and; Soft bottom coral gardens, some of which occurred as mosaic habitats.

Previous data from this survey had been submitted to WGDEC in 2017, but these represent ad-
ditional data records for these areas.

Table 3.2 Summary of VME habitat records submitted by the JNCC on behalf of DeepLinks project partners.

VME Habitat Type No. of habitat records
Cold water coral reef 5

Coral garden 62

Deep sea sponge aggregation 1

Total 68
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Figure 3.1 VME coral garden habitat from dive 269 at Anton Dohrn Seamount provided by JNCC from the JC136 DeepLinks
survey. Image source: NERC funded DeeplLinks project - University of Plymouth, University of Oxford, JNCC and BGS
(2016).

Figure 3.2 VME cold-water coral reef habitat, from dive 270 at Anton Dohrn Seamount provided by JNCC from the JC136
Deeplinks survey. Image source: NERC funded DeeplLinks project - University of Plymouth, University of Oxford, JNCC
and BGS (2016).
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Figure 3.3 VME coral garden habitat from dive 292 at George Bligh Bank provided by JNCC from the JC136 DeeplLinks
survey. Image source: NERC funded DeeplLinks project - University of Plymouth, University of Oxford, JINCC and BGS
(2016).

3.4.2 United Kingdom (Marine Scotland Science)
3.4.2.1  Scotia Survey 1341S: MOREDEEP

New VME data records were submitted by the University of Edinburgh and the Horizon 2020
ATLAS project, collected on the Marine Scotland Science 1341S ‘MOREDEEP’ survey which took
place between 8-19 September 2014. The survey took place in the Faroe Shetland Channel Nature
Conservation Marine Protected Area (NCMPA), where records of VME habitats, specifically
deep-sea sponge aggregations, were collected using towed-camera surveys (Table 3.3 and Figure
3.4 and Figure 3.5). Sponge aggregations occurred between 450 and 530 m in depth.

Table 3.3 Summary of VME habitat records submitted by the University of Edinburgh from the 1314S MOREDEEP survey.

VME Habitat Type No. of habitat records

Deep sea sponge aggregations 442

Total 442
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Figure 3.4 Fan-shaped sponge aggregations (possibly Phakellia sp.) within the Faroe-Shetland Channel Nature Con-
servation MPA. Depth 498.5 m. Image collected on 11/09/2014 during the MoreDeep_1314S research expedition.
Image source: Marine Scotland Science.

Figure 3.5 Massive (possibly Geodia sp.) and fan-shaped sponge aggregations (possibly Phakellia sp.) within the
Faroe-Shetland Channel Nature Conservation MPA. Depth 492 m. Image collected on 11/09/2014 during the More-
Deep_1314S research expedition. Image source: Marine Scotland Science.

3.4.2.2 Scotia survey 1419S

Marine Scotland Science (MSS) submitted data on VME indicator taxa from the Deepwater Slope
survey from 28 September to 11 October 2019 (survey code 1419S). A Jackson BT 184 bottom
trawl with groundgear bag net was used to survey the demersal fish assemblages along the con-
tinental slope of Scottish and Irish offshore waters. A total of 64 VME indicator records were

15
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submitted from the bycatch of 25 hauls (Table 3.4). A further 11 hauls were recorded as absences
as no VME indicator taxa were collected (Table 3.22).

Table 3.4 Summary of VME indicator records submitted by Marine Scotland Science from the 1419S survey.

VME Indicator Type No. of indicator records
Black coral 2

Cup coral 6

Gorgonian 8

Sea pen 16

Soft coral 8

Sponge 24

Total 64

3.4.3 United Kingdom (National Oceanography Centre)
3.4.3.1 James Cook survey JC062

The benthos of the Porcupine Seabight was surveyed extensively in the 1980s, including an as-
sessment of the mass occurrence of Pheronema carpenteri (Rice et al., 1990; Rice et al., 1991). Pho-
tographic transects at four sites in the northern Porcupine Seabight were also conducted in Au-
gust 2011 through the RRS James Cook survey “JC062” (Ruhl, 2012). The aim of the transects was
to assess the status of the same sponge aggregation sites identified by Rice et al. (1990, 1991) using
comparable photographic survey methods (Vieira et al., 2020).

Transects were carried out using the National Oceanography Centre (NOC) Wide-Angle Seabed
Photography (WASP) off-bottom, towed camera system. A vertically mounted stills camera was
used and augmented with an obliquely mounted digital stills camera. A total of 1713 images
were analysed. For each image, all invertebrate megafauna were identified to morphotype and
counted. Geolocation and water depth data for the camera platform were derived from an ultra-
short baseline navigation transponder attached directly to the WASP vehicle (Ruhl, 2012).

A total of 29 VME habitats and 26 VME indicator records were submitted to the ICES VME da-
tabase from the JC062 survey, summarised in Table 3.5 and
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Table 3.6. These included deep-sea sponge (Figure 3.6) and tube-dwelling anemone aggrega-
tions, soft-bottom cup coral gardens and sea pen fields, and the indicators; xenophyophores, sea
pens, anemones and gorgonians.

Table 3.5 Summary of VME habitat records submitted by the National Oceanography Centre from JC062.

VME Habitat Type No. of habitat records
Coral garden 6

Deep sea sponge aggregations 21

Sea pen fields 1

Tube-dwelling anemone aggregations 1

Total 29
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Table 3.6 Summary of VME indicator records submitted by the National Oceanography Centre from JC062.

VME Indicator Type No. of indicator records
Anemones 11

Gorgonians 6

Sea pen 4

Xenophyophores 5

Total 26

Figure 3.6 Examples of deep-sea sponge aggregations (Pheronema carpenteri) as observed in oblique (a, b), and
vertical (c, d) photographs in the northern Porcupine Seabight. Image source: National Oceanography Centre, UK.

3.43.2 Discovery survey DY108

In 2019, the RRS Discovery (DY)108 cruise from 6 September to 2 October 2019, funded by NERC
through the CLASS (Climate-Linked Atlantic Sector Science) programme, investigated the Dar-
win Mounds area in search of signs of recovery of the benthic community after trawling was
banned in 2003.

The Darwin Mounds are small geological features up to 70 m across and up to 5 metres high,
located south-west of the Wyville-Thomson Ridge, within the EEZ of the United Kingdom. The
region is a Special Area of Conservation (SAC EU Code: UK0030317).

The data, submitted by the NOC, included presence records of the VME habitat, xenophyophore
aggregations, comprising the species Syringammina fragilissima (Table 3.7) and the VME indicator
species: Lophelia pertusa/Desmophylum pertusum and Madrepora oculata (
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Table 3.8 and Figure 3.7). Data were collected as image samples taken with the HyBis camera
platform from the NOC, deployed from RRS Discovery. More information on collection and lo-
cation of these samples is available in Huvenne and Thornton, 2020.

Table 3.7 Summary of VME habitat records submitted by the National Oceanography Centre from DY108.

VME Habitat Type No. of habitat records
Xenophyophore aggregations 9
Total 9

Table 3.8 Summary of VME indicator records submitted by the National Oceanography Centre from DY108.

VME Indicator Type No. of indicator records
Stony coral 18
Total 18

Figure 3.7 VME records of Lophelia pertusa/Desmophylum pertusum and Syringammina fragilissima from the DY108 sur-
vey. Image source: National Oceanography Centre, UK.

3.43.3 Discovery survey D248

Data were collected on the RRS Discovery (D)248 cruise in 2000, which aimed to carry out a
multidisciplinary study of the environment and ecology of deep-water coral ecosystems and as-
sociated seabed features in the north-east Atlantic (Bett et al., 2001). Three areas were surveyed:
Darwin Mounds, northern Rockall Trough and the Porcupine Seabight. The survey took place
over two legs, between 8 July to 10 August 2000. Various methods were used to collect data on
both VME habitats and indicators, including box corers, Agassiz trawls and the Seabed High
Resolution Imaging Platform (SHRIMP).

JNCC reviewed the Bett et al., 2001 paper, where observations in the Darwin Mounds confirmed
the common occurrence of deep-water corals in this area. Xenophyophores were observed in
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association with the mounds, however no live specimens were recovered. At the Porcupine
Seabight, imagery of associated coral communities was obtained, from which biological samples
were also recovered. Based on these records, together with records from trawl and box corer
samples detailed in the report, VME habitats of cold-water coral reefs, coral gardens and xeno-
phyophore aggregations and VME indicators of soft corals, sponges, stony corals and xenophy-
ophores were submitted to the VME database by JNCC following QC by NOC (Table 3.9 and

Table 3.10).

Table 3.9 Summary of VME habitat records submitted by JNCC from the NOC’s D248 cruise.

VME Habitat Type No. of habitat records
Cold water coral reef 3
Coral garden 4
Xenophyophore aggregations 2
Total 9

Table 3.10 Summary of VME indicator records submitted by JNCC from the NOC’s D248 cruise.

VME Indicator Type No. of indicator records
Soft corals 1

Sponge 1

Stony coral 12

Xenophyophores 5

Total 19

3.4.4 Ireland (Marine Institute, Ireland)
3.44.1 SeaRover project

SeaRover (Sensitive Ecosystem Assessment and ROV Exploration of Reef Habitat) was a three-
year project from 2017 to 2019 to collect data on VME habitats within Irish waters. The project
aim was to carry out extensive mapping surveys of offshore reefs to evaluate status and intro-
duce conservation and management measures in proportion to status and pressures from fish-
ing. The survey used the ROV Holland I to search for vulnerable marine species and habitats
along the slope and was funded by the Irish government and the European Maritime and Fish-
eries Fund (EMFF) through the Marine Institute and the Geographical Society of Ireland. It is
planned that by 2021 all data and images will be made publicly available via a mapping portal.

VME habitat data from SeaRover 2017 and 2018 were submitted to the VME database in 2020,
including records of cold-water coral reefs, coral gardens and deep-sea sponge aggregations
(Figure 3.8). Data from SeaRover 2017 were previously submitted in 2019 and were re-submitted
this year to correct some minor errors. A summary of the new and re-submissions is provided in
Table 3.11. In addition, absence data was provided, see Table 3.22Error! Reference source not
found.. These data provide substantial new records of VMEs within the Irish EEZ for the VME
database.
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Table 3.11 Summary of VME habitat records submitted by Marine Institute from the SeaRover project.

VME Habitat Type No. of habitat records
Cold water coral reef 34

Coral garden 387

Deep sea sponge aggregation 115

Sea pen fields 89

Tube-dwelling anemone aggregations 56

Xenophyophore aggregations 30

Stalked crinoids 6

Total 717
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Figure 3.8. Images of sponge and coral VMEs identified during the SeaRover survey showing A) Asconema sp. (Porifera
massive globular), B) Geodia atlantica, C) Caryophyllia sp., D) Hexadella dedritifera, E) Lophelia pertusa/Desmophyllum
pertusum, and F) Mycale lingua. Image source: SeaRover survey/ Irish Government/ European Maritime and Fisheries
Fund.

3.44.2 Irish Groundfish Surveys (IGFS)

Additional VME data was submitted by the Irish Marine Institute from the Irish Groundfish
survey (IGFS). The IGFS is part of the ICES International Bottom Trawl Survey and its main aim
is to collect data for fish stock assessments. Oceanographic, habitat, litter and non-fish data are
also collected during the surveys. The IGFS covers Irish waters to 1500 m, although most stations
are shallower than this. The survey uses a GOV trawl to survey fish and other species along
30 minute, randomly stratified tracks each year.

VME indicator records submitted to the database from the IGFS from 2017, 2018 and 2019 in-
cluded anemones, cup corals, sea pens, soft corals and sponges (Table 3.12). The most abundant
species in hauls were sea pens and anemones, with the largest haul comprising 4516 anemones
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(Hexacorallia). Table 3.12 summarises the number of hauls with each type of VME indicator pre-
sent. Abundance of indicator taxa is provided in the database, per record, where data was avail-
able. Two absence data records were also provided (Table 3.22).

Table 3.12 Summary of VME indicator records submitted by the Irish Marine Institute from the Irish Groundfish Surveys.

VME Indicator Type No. of indicator records
Anemones 78

Cup coral 17

Sea pen 33

Soft coral 2

Sponges 12

Total 142

3.4.4.3 Underwater TV surveys (UWTV)

A series of underwater TV (UWTV) surveys are conducted annually by the Irish Marine Institute.
This survey series uses a camera attached to a towed sled to count prawns, Nephrops norvegicus,
and prawn burrows on commercially-fished prawn grounds around Ireland. The Porcupine
Bank is the deepest area surveyed and the only relevant prawn ground for this Working Group.
Sea pens were identified as presence/absence from survey data from 2012-2019 and provided to
the VME database in 2020 (Table 3.13 and Table 3.22Error! Reference source not found.).

Table 3.13 Summary of VME indicator data submitted by the Irish Marine Institute from the Underwater TV survey series.

VME Indicators No. of indicator records
Sea pens 502
Total 502

3.45 Sweden (Swedish University of Agricultural Sciences)

3.45.1 Bratten MPA

New data were submitted by the Swedish University of Agricultural Sciences, for VMEs within
the Bratten Natura 2000 MPA. The Bratten MPA is located on the Swedish shelf slope, at depths
from 100 to >500 m towards the Norwegian Deep in the East Skagerrak. It is a large Natura 2000
area that has been surveyed extensively. The area is cut by large canyons and has several pock-
marks where hard bottoms are exposed. These habitats are surrounded by soft seafloor with sea
pens. The Natura 2000 area has 14 zones with fishery closures for VME protection.

VME data records from a canyon area of the MPA were submitted to the VME database in 2020.
Data came from a research cruise aboard the M/V Franklin in 2013 using a drop camera system
(Kilnés, 2013), and included 3 key habitat types: coral gardens, deep-sea sponge aggregations
and sea pen fields, comprising multiple species records (Table 3.14). However, additional data
from the area have been collected from other surveys, detailing multiple occurrences of these
habitats which the MPA area protects. These data are not yet in the database.
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Table 3.14 Summary of VME habitat data submitted by the Swedish University of Agricultural Sciences for the Bratten
Natura 2000 MPA.

VME Habitat Type No. of habitat records
Coral garden 3

Deep-sea sponge aggregations 5

Sea pen fields 4

Total 12

3.4.6 Estonia (Estonian Marine Institute)
3.4.6.1 Flemish Cap fisheries observer data

Data on VME indicators were submitted by the Estonian Marine Institute, University of Tartu
from 2004 and 2005 surveys to the Flemish Cap, off Canada. The data were collected by scientific
observers onboard fishing vessels operating in the NAFO area. Fishing operations were carried
out using bottom trawls, with observers taking pictures of any invertebrates seen. These pictures
were then later used for identification. VME indicator taxa identified included a large gorgonian
coral (likely Paragorgia sp.), sea pens, soft corals and sponges (Table 3.15).

Table 3.15 Summary of VME indicator data submitted by the Estonian Marine Institute from fisheries observers.

VME Indicator Type No. of indicator records
Gorgonian 1
Sea pen 1
Soft coral 1
Sponge 2
Total 5

3.4.7 Iceland (Marine and Freshwater Research Institute)

The Marine and Freshwater Research Institute (MFRI) is responsible for the submission of data
from the Iceland EEZ and the Reykjanes Ridge.

3.4.7.1 BIOICE project

New VME indicator species records were compiled during the Benthic Invertebrates of Icelandic
waters (BIOICE) project, which was conducted within the Icelandic EEZ from 1991-2004. This
project was an initiative of the Icelandic Ministry for the Environment in collaboration with the
MEFR], the Icelandic Institute of Natural History (IINH) and the University of Iceland Institute of
Biology.

Data were sampled using a set of different gear types: Agassiz trawl, Rothlisberg and Pearcy
(RP) sledge, Sneli sledge, triangle dredge and the grabs Shipek and Van Veen. Only data records
collected at or below 200 m were submitted.
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VME indicator species were collected in nineteen BIOICE cruises between 1991-2004 around Ice-
land (Steingrimsson ef al. 2020). A total of 28 species, representing six VME indicator types, com-
prising gorgonians, sea pens, soft corals, stony corals, sponges and stylasterids (Table 3.16), were
identified and submitted to the ICES VME database.

Table 3.16 Summary of VME indicator data submitted by the MFRI from the BIOICE project.

VME Indicator Type No. of indicator records
Gorgonian 48

Sea pen 257

Soft coral 137

Stony coral 49

Sponge 23

Stylasterids 9

Total 523

3.4.7.2 Benthic habitat mapping project

The Icelandic data submission also included VME habitat data identified and collected by the
MERI during the Benthic habitat mapping project. Data was collected with a towed camera sys-
tem called Campod and included both photos and video.

VME habitats and VME indicator species were identified in the Hafadjup canyon, south of Ice-
land, during a single cruise of the benthic habitat mapping project in 2012 (Odinsson et al. 2020).
The transects were taken at a depth range of 200-730 m. Four types of VME habitats were iden-
tified: cold-water coral reefs, coral gardens, sea pen fields and deep-sea sponge aggregations
(Table 3.17). In addition, a total of 23 taxa represented eight VME indicator types, comprising
gorgonian, sea pens, soft corals, stony corals, black corals, cup corals, sponges and stylasterids (
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Table 3.18 and Figure 3.9).

Table 3.17 Summary of VME habitat data submitted by the MFRI from the benthic habitat mapping project.

VME Habitat Type No. of habitat records
Cold water coral reef 14
Coral garden 18
Deep sea sponge aggregation 14
Sea pen fields 55

Total 101
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Table 3.18 Summary of VME indicator data submitted by the MFRI from the benthic habitat mapping project.

VME Indicator Type No. of indicator records
Black coral 4

Cup coral 3

Gorgonian 75

Sea pen 226

Soft coral 10

Sponge 3

Stony coral 75

Stylasterids 12

Total 408
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Figure 3.9 VME indicators and habitats located in the Hafadjlp canyon, south of Iceland. Top Left: Gorgonian cf. Cal-
logoria sp.; Top Right: Sea pen field and Bamboo coral garden with Acanella arbuscula; Middle Left: Gorgonian cf. An-
thothelia grandiflora; Middle Right: Lophelia pertusa/Desmophyllum pertusum cold-water coral reef; Bottom Left: Black
coral cf. Bathypathes sp., Bottom Left: Stony coral Madrepora oculate. Image source: Marine and Freshwater Research
Institute.

34.73 Icelandic marine Animals: Genetics and Ecology (IceAGE) project

Further VME data was submitted by the MFRI from the IceAGE project led by Saskia Brix in
Senckenberg Research Institute, Germany. The survey was conducted on the Reykjanes Ridge,
both within the Icelandic EEZ and in locations on the ridge south of the EEZ. Data was collected
with an ROV system including seabed images and sample collection.

The VME habitats hydrothermal vents/fields and cold-water coral reef, subtype Solenosmilia var-
iabilis reef, were identified during a survey of the IceAGE Reykjanes Ridge project in 2018 (Table
3.19). The hydrothermal vents (Figure 3.10) were in the known hydrothermal area called
Steinaholl, located on the Reykjanes Ridge within the Icelandic EEZ. These data confirm that
active hydrothermal chimneys are found in the Steinahdll area (Taylor et al. in prep.). The cold-
water coral reef made by Solenosmilia variabilis was located on the Reykjanes Ridge (59.19, -30.33),
at 1200 m south of the Icelandic EEZ (Devey et al., 2018).
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Table 3.19 Summary of VME habitat data submitted by the MFRI from the IceAGE project.

VME Habitat Type No. of habitat records
Cold water coral reef 1
Hydrothermal vents/fields 1
Total 2

Figure 3.10 Hydrothermal chimneys in the Steinahdll area in Reykjanes Ridge. Image source: IceAGE_RR 2018 Secken-
berg/GEOMAR.

3.4.8 Oceana

3.438.1 Norwegian Trench and Danish continental shelf

Oceana submitted new data in response to the 2020 VME data call for VME habitat types and
indicators in the waters of Denmark and Norway. These data were collected during the North
Sea expeditions that Oceana carried out in the years 2016 and 2017 on board the RV Neptune.
These expeditions covered a range of survey areas in the North Sea, with the submitted data
from the Norwegian Trench (Norwegian waters) and the Danish continental shelf.

A total of 1479 VME habitat type records were submitted. These data were obtained using a Saab
Seaeye Falcon DR ROV, equipped with a high-definition video (HDV) camera. Images were rec-
orded both in high definition (to film specific features of interest) and low definition (for the total
duration of surveys), along with position, depth, course and time. Lasers on the ROV were used
in order to estimate sizes and abundances.

An additional 12 VME indicator records submitted were derived from infaunal grab sampling,
using a 12 L Van Veen grab sampler with a penetration capability of 20 cm and a sampling area
of 0.1 m? per grab.
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VME habitats included coral gardens, deep-sea sponge aggregations, sea pen fields and tube-
dwelling anemone aggregations (Table 3.20). VME indicators comprised chemosynthetic species
and sea pens (

Table 3.21). Images from the surveys are shown in Figure 3.11, Figure 3.12 and Figure 3.13.

As the governance group of ICES VME data, WGDEC QC’ed these data during the WGDEC 2020
meeting. The submitted data were confirmed to be representing VME habitats, based on expert
knowledge from the group of the surveyed areas and review of images provided by Oceana.

Table 3.20 Summary of VME habitat data submitted by Oceana from the North Sea expeditions 2016 and 2017.

VME Habitat Type No. of habitat records
Coral garden 130

Deep sea sponge aggregation 597

Sea pen fields 720

Tube dwelling anemone aggregations 32

Total 1479

Table 3.21 Summary of VME indicator data submitted by Oceana from the North Sea expeditions 2016 and 2017.

VME Indicator Type No. of indicator records
Chemosynthetic species 11

Sea pen 1

Total 12

Figure 3.11 Deep-sea sponge aggregation VME habitat, comprising Geodia sp., from the Oceana North Sea expeditions.

Image source: Oceana.
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Figure 3.12 Sea pen field VME habitat, comprising Funiculina quadrangularis, from the Norwegian Trench. Image source:
Oceana.

Figure 3.13 Sea pen field of Funiculina quadrangularis, and coral garden of the bamboo coral, Isididae, from the Norwe-
gian Trench. Image source: Oceana.

3.49 Russia

3.4.9.1 NAFO Regulatory Area

VME data were collated by Russia from January—September 2019 from fishing trawl bycatch rec-
ords. Data were collected from fisheries observers on six cruises to the Grand Bank of Newfound-
land and the Flemish Cap (NAFO divisions 3LMNO). In the NAFO Regulatory Area (RA), VME
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indicators were recorded in the waters of the Flemish Cap, the Flemish Pass and the Grand Banks
of Newfoundland. VME indicators included soft corals, sea pens and sponges.

3.4.9.2 Norwegian Sea

A single encounter of VME indicator species (sponges) occurred on 27 December 2019, in the
Norwegian Sea.

These data were not ready to be uploaded to the ICES VME database for the 2020 VME data call
but will be submitted in 2021 for consideration at WGDEC 2021. A working paper submitted by
Russia detailing the records discussed above is included in Annex 3.

3.5 Absence data

In 2019, WGDEC discussed the inclusion of absence records in the VME database and decided
not to consider these at the time for ToR [b] due to uncertainties on a range of issues related to
inconsistencies in how absence data is collected through different methods. At WGDEC 2020,
the group considered these issues further; more detail can be found in Section 5.

As a result of discussions on the use of absence data, new absence records were included within
the VME database this year. These records were provided by data suppliers through the 2020
VME data call and comprised records from the Marine Scotland Science 1491S survey; the
SeaRover 2017 and 2018 surveys; the Irish Groundfish Surveys; and the Irish Underwater TV
surveys from a towed sled camera system (see Table 3.22).

Table 3.22 Absence records submitted to the ICES VME database in 2020.

Survey Gear type Absence records
Marine Scotland Science 1491S Bottom trawl 11
SeaRover 2017 and 2018 ROV 8
Irish Groundfish Surveys GOV trawl 2
Underwater TV surveys Towed camera sled 160
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Provide all available new information on the distri-
bution of vulnerable habitats (VMEs) in the NEAFC
Convention Area. In addition, provide new infor-
mation on location of habitats sensitive to particu-
lar fishing activities (i.e. vulnerable marine ecosys-
tems, VMEs) within EU waters — ToR [b]

4.1 Areas with new, historical or resubmitted VME data

This chapter is split according to areas within the NEAFC and NAFO Regulatory Areas and those
areas within the EEZs of EU countries and wider.

Areas considered within the NEAFC Regulatory Area:

. Rockall Bank
. Reykjanes Ridge

Areas considered within the NAFO Regulatory Area:
. Flemish Cap

Areas considered within the EEZs of various countries:

J Rockall Bank and George Bligh Bank

. Anton Dohrn Seamount

. Faroe Shetland Channel

. Darwin Mounds

. Hebridean Slope (Scotland)

. Scottish and Irish Continental Slopes

. Porcupine Bank and Seabight

. Icelandic Continental Slope and Reykjanes Ridge

o Norwegian Trench and Danish and Swedish Continental Slopes

For each area, maps are shown of the new VME indicator and/or habitat records, the outputs of
the VME likelihood index based on the VME weighting algorithm, and the associated VME index
confidence layer. Details of the method for the VME weighting algorithm are reported in Section
7 of the WGDEC 2018 report (ICES, 2018). It should be noted that the absence records described
in Section 3.4.9 are not included in the VME weighting algorithm or the ToR [b] maps. More
information on the use of absence data can be found in Section 5.

4.2 Areas considered within the NEAFC Regulatory Area

4.2.1 Rockall Bank

Rockall Bank is located off the west coast of Scotland and Ireland. The more gently sloping west-
ern side of the bank is located within the NEAFC Regulatory Area whereas the steeper, eastern
side of the bank is located within the EEZ of both the UK and Ireland.

ICES



ICES

WGDEC 2020

New VME habitat data within the NEAFC Regulatory Area on Rockall Bank were submitted by
Ireland (Figure 4.1). Records came from the Irish Marine Institute’s SeaRover 2018 expedition
(see Section 3.4.4.1).

These new data have contributed to updated outputs from the VME weighting algorithm. The
updated VME index for Rockall Bank (within NEAFC waters) is shown in Figure 4.2. The algo-
rithm has a gridded output layer, which shows the likelihood of encountering a VME for each
grid cell; either low (yellow), medium (orange) or high (red). Those grid cells containing bona
fide records of VME habitat are shown in blue and were excluded from the VME weighting al-
gorithm and confidence layer.

The confidence layer associated with the VME weighting algorithm’s VME Index layer is shown
in Figure 4.3. High confidence cells are shaded black, medium confidence cells are shaded grey
and low confidence cells are shaded white.

Figure 4.1 New VME records submitted in 2020 for Rockall Bank within the NEAFC Regulatory Area (new records outside
the NEAFC Regulatory Area are displayed as transparent). Note, other VME records from the VME database for this area
are not displayed.
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Figure 4.2 Output of the VME weighting algorithm for the area shown in Figure 4.1 showing the VME Index; the likelihood
of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this includes
all (not only 2020) records from the ICES VME database.
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Figure 4.3 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.2). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.2.2 Reykjanes Ridge

One new VME habitat record was also submitted by Iceland on the Reykjanes Ridge within the
NEAFC Regulatory Area (Figure 4.4). Records came from the Icelandic marine Animals: Genetics
and Ecology (IceAGE) project and detailed an area of Solenosmilia variabilis cold-water coral reef
(see Section 0).

Updated outputs of the weighting algorithm with these new VME data are shown in Figure 4.5,
and the confidence layer for the VME index is shown in Figure 4.6.
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Figure 4.4 New VME record (highlighted with a red circle) submitted in 2020 for the Reykjanes Ridge within the NEAFC
Regulatory Area. Note, other VME records from the VME database for this area are not displayed.
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Figure 4.5 Output of the VME weighting algorithm for the area shown in Figure 4.4 showing the VME Index; the likelihood
of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this includes
all (not only 2020) records from the ICES VME database.
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Figure 4.6 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.5). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.3 Areas considered within the NAFO Regulatory Area

43.1 Flemish Cap

Small numbers of new VME indicator data within the NAFO Regulatory Area on the Flemish
Cap off Canada were submitted by the Estonian Marine Institute, University of Tartu (Figure
4.7). Five VME indicators records, from scientific observers onboard fishing vessels, were pro-
vided (note some records overlap in location) (see Section 0).

Updated outputs of the weighting algorithm with these new VME data are shown in Figure 4.8
and the confidence layer for the VME index is shown in Figure 4.9.
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Figure 4.7 New VME records submitted in 2020 for the Flemish Cap within the NAFO Regulatory Area. Note, other VME
records from the VME database for this area are not displayed.
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Figure 4.8 Output of the VME weighting algorithm for the area shown in Figure 4.7 showing the VME Index; the likelihood
of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this includes
all (not only 2020) records from the ICES VME database.
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Figure 4.9 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.8). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.4 Areas considered within the EEZs of various countries

44.1 Rockall Bank and George Bligh Bank

New VME habitat data for Rockall Bank and George Bligh Bank were submitted by the UK and
Ireland (Figure 4.10). George Bligh Bank is located at the north-eastern end of the Rockall Plateau.

New VME habitat records were located on the North Rockall Bank and George Bligh Bank within
the UK’s EEZ, collated from the JC136 ‘DeepLinks’ survey in 2016 (see Section 0). Additional
VME habitat records were located on the South East Rockall Bank, in the Irish EEZ, from the
Irish Marine Institute’s SeaRover 2018 survey (see Section 3.4.4.1).

No new VME data were submitted this year for the ‘Haddock Box’ closure area on Rockall Bank.
However, the closure remains an important area for VMEs, as indicated by the outputs of the
VME weighting algorithm shown in Figure 4.11.

Updated outputs of the weighting algorithm with these new VME data for Rockall Bank and
George Bligh Bank are shown in Figure 4.11, and the confidence layer for the VME index is
shown in Figure 4.12.
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Figure 4.10 New VME records submitted in 2020 for the Rockall Bank and George Bligh Bank within EU waters (new
records outside EU waters are displayed as transparent). Note, other VME records from the VME database for this area
are not displayed.
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Figure 4.11 Output of the VME weighting algorithm for the area shown in Figure 4.10 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.12 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.11). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.4.2 Anton Dohrn Seamount

Anton Dohrn Seamount is an extinct volcano located west of the Outer Hebrides, to the west of
Scotland and occurs within the UK EEZ.

New VME habitat data for the Anton Dohrn Seamount were submitted by the UK (Figure 4.13).
Data came from the JC136 ‘DeepLinks’ survey in 2016 (see Section 0).

Updated outputs of the weighting algorithm with these new VME data for Anton Dohrn Sea-
mount are shown in Figure 4.14, and the confidence layer for the VME index is shown in Figure
4.15.
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Figure 4.13 New VME records submitted in 2020 for the Anton Dohrn Seamount within EU waters. Note, other VME
records from the VME database for this area are not displayed.
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Figure 4.14 Output of the VME weighting algorithm for the area shown in Figure 4.13 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.15 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.14). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.4.3 Faroe Shetland Channel

The Faroe-Shetland Channel is a deep channel located north of Scotland within the EEZ of two
countries; the UK and the Faroe Islands (Denmark).

New VME habitat data with were submitted by the UK (Figure 4.16) from the Marine Scotland
Science 1341S “MOREDEEP” cruise (see Section 3.4.2.1). VME indicator records for the region
were also submitted from the Marine Scotland Science 1419S cruise (see Section 3.4.2.2).

Updated outputs of the weighting algorithm with these new VME data for the Faroe Shetland
Channel are shown in Figure 4.17, and the confidence layer for the VME index is shown in Figure
4.18.
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Figure 4.16 New VME records submitted in 2020 for the Faroe Shetland Channel within EU waters. Note, other VME
records from the VME database for this area are not displayed.
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Figure 4.17 Output of the VME weighting algorithm for the area shown in Figure 4.16 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.18 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.17). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.4.4 Darwin Mounds

The Darwin Mounds are located at the north end of the Rockall Trough and are comprised of
sandy mounds with cold-water coral thickets.

New VME habitat and indicator data for the Darwin Mounds were submitted by the UK (Figure
4.19), with historical data from the NOC Discovery 248 cruise (see Section 3.4.3.3) and more re-
cent records from the NOC Discovery 108 Cruise (see 3.4.3.2).

Updated outputs of the weighting algorithm with these new VME data for the Darwin Mounds
are shown in Figure 4.20, and the confidence layer for the VME index is shown in Figure 4.21.
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Figure 4.19 New VME records submitted in 2020 for the Darwin Mounds within EU waters. Note, other VME records from
the VME database for this area are not displayed.
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Figure 4.20 Output of the VME weighting algorithm for the area shown in Figure 4.19 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.21 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.20). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.4.5 Hebridean Slope (Scotland)

New VME indicator records for the Hebridean Slope were submitted by the UK (Figure 4.22).
Data came from the Marine Scotland Science 1419S survey (see Section 3.4.2.2) and detailed new
records of sea pens.

Updated outputs of the weighting algorithm with these new VME data for the Hebridean Slope
are shown in Figure 4.23, and the confidence layer for the VME index is shown in Figure 4.24.
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Figure 4.22 New VME records submitted in 2020 for the Hebridean Slope within EU waters. Note, other VME records
from the VME database for this area are not displayed.
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Figure 4.23 Output of the VME weighting algorithm for the area shown in Figure 4.22 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.24 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.23). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.4.6 Scottish and Irish Continental Slope

New VME habitat and indicator records for the Scottish and Irish Continental Slope were sub-
mitted by the UK and Ireland (Figure 4.25). New VME indicators were submitted from the Ma-
rine Scotland Science 1419S Survey (see Section 3.4.2.2) and the Irish Groundfish surveys (IGFS)
(see Section 3.4.4.2). New VME habitat records were submitted from the Irish SeaRover 2017
survey (see Section 3.4.4.1).

Updated outputs of the weighting algorithm with these new VME data for the Scottish and Irish
Continental Slope are shown in Figure 4.26, and the confidence layer for the VME index is shown
in Figure 4.27.
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Figure 4.25 New VME records submitted in 2020 for the Scottish and Irish Continental Slope within EU waters. Note,
other VME records from the VME database for this area are not displayed.
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Figure 4.26 Output of the VME weighting algorithm for the area shown in Figure 4.25 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.27 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.26). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.4.7 Porcupine Bank and Seabight

The Porcupine Bank is located west of Ireland, and is a plateau forming the north-western mar-
gin of the Porcupine Seabight Basin. To the north and west, the Porcupine Bank slopes steeply
down a shelf break towards the Rockall Trough. To the south and southwest the bank slopes
more gently to the Porcupine Seabight (Thébaudeau et al., 2015).

A large number of new VME habitat and indicator data were submitted by the UK and Ireland
to the database in 2020 for this region, in addition to absence records (Figure 4.28).

New VME indicator data were provided from a range of sources: historic records from the Insti-
tute of Oceanographic Sciences report (Rice et al., 1990) (see Section 3.4.1.1); the NOC JC062 sur-
vey (see Section 3.4.3.1); the NOC D248 survey (see Section 3.4.3.3); the Irish Groundfish Surveys
(see Section 3.4.4.2) and the Irish Underwater TV surveys (see Section 0).

VME habitat data were provided from the NOC JC062 survey (see Section 3.4.3.1); the SeaRover
2017 and 2018 surveys (see Section 3.4.4.1), and; the NOC D248 survey (see Section 3.4.3.3).

Absence data were provided from the Irish Underwater TV surveys.

Updated outputs of the weighting algorithm with these new VME data for The Porcupine Bank
and Seabight are shown in Figure 4.29, and the confidence layer for the VME index is shown in
Figure 4.30.
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Figure 4.28 New VME records submitted in 2020 for the Porcupine Bank and Seabight within EU waters. Note, other VME
records from the VME database for this area are not displayed.
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Figure 4.29 Output of the VME weighting algorithm for the area shown in Figure 4.28 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.30 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.29). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.4.8 Icelandic Continental Slope

New VME habitat and indicator records were provided by Iceland for the Icelandic Continental
Slope. New VME indicator data was provided from the Benthic Invertebrates of Icelandic waters
(BIOICE) projects from 1991-2004 (see Section 3.4.7.1) and the Marine and Freshwater Research
Institute’s benthic habitat mapping project (see Section 0). New VME habitat data was also pro-
vided from the benthic habitat mapping project. An additional VME habitat record for a hydro-
thermal vent was submitted from the Icelandic marine Animals: Genetics and Ecology (ICEAGE)
project (see Section 0).

Maps are split by North, East, South and West of Iceland to show the new records more clearly
(Figure 4.31,Figure 4.34, Figure 4.37 and Figure 4.40). Updated outputs of the weighting algo-
rithm with these new VME data are shown in Figure 4.32, Figure 4.35, Figure 4.39 and Figure
4.41), and the confidence layer for the VME index is shown in Figure 4.33, Figure 4.36, Figure
4.39 and Figure 4.42.
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Figure 4.31 New VME records submitted in 2020 for the North of Iceland within EU waters. Note, other VME records from
the VME database for this area are not displayed.
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Figure 4.32 Output of the VME weighting algorithm for the area shown in Figure 4.31 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.33 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.32). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.
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Figure 4.34 New VME records submitted in 2020 for East of Iceland within EU waters. Note, other VME records from the
VME database for this area are not displayed.
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Figure 4.35 Output of the VME weighting algorithm for the area shown in Figure 4.34 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.36 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.35). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.
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Figure 4.37 New VME records submitted in 2020 for South of Iceland within EU waters. Note, other VME records from
the VME database for this area are not displayed.
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Figure 4.38 Output of the VME weighting algorithm for the area shown in Figure 4.37 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.39 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.38). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.
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Figure 4.40 New VME records submitted in 2020 for West of Iceland within EU waters. Note, other VME records from the
VME database for this area are not displayed.
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Figure 4.41 Output of the VME weighting algorithm for the area shown in Figure 4.40 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.42 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.41). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.4.9 Norwegian Trench and Danish and Swedish Continental Slopes

New VME habitat and indicator data were provided for areas of the Norwegian, Danish and
Swedish Continental Slopes (Figure 4.43). VME data were provided by Oceana within the Nor-
wegian Trench and the Danish Continental Slope. In addition, VME habitat data were submitted
by the Swedish University of Agricultural Sciences for the Swedish Continental Slope. These
records summarise data collected to define the area of VME represented by the Bratten MPA
(Figure 4.43, Section 0).

Updated outputs of the weighting algorithm with these new VME data for these regions are
shown in Figure 4.44, and the confidence layer for the VME index is shown in Figure 4.45.
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Figure 4.43 New VME records submitted in 2020 for the Norwegian Trench and Danish and Swedish continental slopes
within EU waters. Note, other VME records from the VME database for this area are not displayed.
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Figure 4.44 Output of the VME weighting algorithm for the area shown in Figure 4.43 showing the VME Index; the likeli-
hood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2020) records from the ICES VME database.
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Figure 4.45 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 4.44). Note that
actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2020) records
from the ICES VME database.

4.5 Analysis of the 2019 VMS submission from NEAFC, in
order to provide information and maps on fisheries ac-
tivities in the vicinity of vulnerable habitats (VMEs)

4.5.1 Methods

Vessel monitoring system (VMS) data were received from NEAFC, via the ICES Secretariat,
along with catch information from logbooks, authorisation details, and vessel information from
the NEAFC fleet registry. These data were analysed by the Working Group on Spatial Fisheries
Data (WGSFD), in advance of the WGDEC meeting, to support the NEAFC request to ICES to
provide information on the distribution of fisheries activities in and in the vicinity of VME hab-
itats. The tables were linked using a unique identifier (the “RID” field) which changes on a yearly
basis to protect anonymity of vessels. This year, ICES received information on the catch date and
the catches were linked to vessels on the date of operation.

The VMS data were filtered in R to exclude all duplicate reports, polls outside the year 2019, and
messages denoting entry and exit to the NEAFC regulatory area (“ENT” and “EXT” reports).
The time interval (difference) between consecutive pings for each vessel was calculated and as-
signed to each position. Any interval values greater than four hours were truncated to this du-
ration, as this is the minimum reporting frequency specified in the Article 11 of the NEAFC
Scheme of Control and Enforcement. Such a scenario could occur when a vessel leaves the
NEAEFC regulatory area or has issues with its transmission system.
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Quality of the speed data was much improved on previous years (Figure 4.46). It was validated
against a derived speed, calculated as the great-circle (orthodromic) distance between consecu-
tive points reported by a vessel, divided by the time difference between them. Fishing effort is
inferred from VMS data on the basis of speed, with pings at slower speeds deemed to represent
fishing activity, and those at faster speeds to represent steaming and/or searching. In this in-
stance, a speed of 5 knots or lower has been used to demarcate fishing from non-fishing pings
for mobile bottom gears, 4 knots for vessels using static gears, and 6 knots for vessels with un-
defined gear types. Consecutive pings at fishing speeds for vessels using mobile-bottom contact-
ing gears were grouped into putative “tows”, manually reviewed to remove any erroneous se-
quences, and plotted, as a means to validate where fishing is taking place with the vessel tracks
running parallel to bathymetric contours, as would be expected.

Table 4.1 Number of pings (N) registered against each fishing gear type (Gear) in the speed filtered (0-5 knots) NEAFC
VMS data.

Gear N

LL 76

LLS 745
NIL 39448
oTB 54 579

PTB 1237
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Figure 4.46 Histogram of reported speeds for bottom trawls, static gears and vessels without recorded gear which con-
forms to expected distribution for that gear type.

4,5.2 Results

The VMS data were reviewed by WGDEC and mapped together with the VME Index outputs,
showing likelihood of VME presence based on the VME weighting algorithm, to assess whether
fishing activity was occurring in the vicinity of VMEs in the NEAFC Convention Area. Results
of this analysis are shown for Hatton Bank, Rockall Bank, Iceland, the Mid Atlantic Ridge Sea-
mounts and the west of the Bay of Biscay (Josephine Seamount).

4.5.3 Hatton Bank

The closures to the northern side of Hatton Bank are generally well observed (Figure 4.47). A
small number of bottom trawl tows appear to extend into the closed area at its northernmost
edge, however, these incursions are limited. The highest intensities of trawling are closely asso-
ciated with the boundary of the closed areas, particularly to the northeast (Figure 4.48). There
was little evidence of vessels using static bottom contact gears (Figure 4.49), or activity of vessels
without a registered gear type (Figure 4.50), in this area. Closures on the western side of the bank
are also well observed (tow tracks: Figure 4.51 and gridded trawl data: Figure 4.52), no activity
of static gears was observed in the area and only very limited activity from vessels without a
registered gear type (Figure 4.53).
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Figure 4.47 Bottom contacting otter trawl tow tracks to the north of Hatton Bank, overlain with the VME Index, VME
closures, existing NEAFC fishing areas and EEZ boundaries.
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Figure 4.48 Gridded data (fishing hours) for bottom contacting trawl gears to the north of Hatton Bank, overlain with
existing NEAFC fishing areas and EEZ boundaries.

83



84

ICES SCIENTIFIC REPORTS 2:62

Figure 4.49 Gridded data (fishing hours) for bottom contacting static gears to the north of Hatton Bank, overlain with
VME closures, existing NEAFC fishing areas and EEZ boundaries.
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Figure 4.50 Gridded data (fishing hours) where no gear was registered to the north of Hatton Bank, overlain with VME
closures, existing NEAFC fishing areas and EEZ boundaries.
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Figure 4.51 Bottom contacting otter trawl tow tracks to the west of Hatton Bank, overlain with the VME Index, VME
closures and existing NEAFC fishing areas.
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Figure 4.52 Gridded data (fishing hours) for bottom contacting trawl gears to the west of Hatton Bank, overlain with VME
closures and existing NEAFC fishing areas.
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Figure 4.53 Gridded data (fishing hours) where no gear was registered to the west of Hatton Bank, overlain with VME
closures and existing NEAFC fishing areas.

4.5.4 Rockall Bank

The VME closures on the eastern side of Rockall Bank are generally well observed, with the
highest intensity of fishing occurring in an area that stretches along the western boundaries of
the Northwest Rockall closure and the Haddock Box (Figure 4.54, Figure 4.55). A small number
of bottom trawl tows appear to extend into the north-western quadrant of the Haddock Box,
however, these incursions are limited. Similarly, there are a small number of tows in the larger
closed area in southwest Rockall and in the Logachev Mounds closure, but again these are lim-
ited. Vessels registered as using static gears were active, at low levels, in the very northern part
of the existing fishing areas on Rockall Bank and in the northwest quadrant of the Haddock Box
(Figure 4.56). There is some evidence of vessels with no registered gear type operating within
the Haddock Box, particularly in the western half of the area (Figure 4.57).
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Figure 4.54 Bottom contacting otter trawl tow tracks on Rockall Bank, overlain with the VME Index, VME closures, exist-
ing NEAFC fishing areas and EEZ boundaries.
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Figure 4.55 Gridded data (fishing hours) for bottom contacting trawl gears on Rockall Bank, overlain with VME closures,
the Haddock Box, existing NEAFC fishing areas and EEZ boundaries.
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Figure 4.56 Gridded data (fishing hours) for bottom contacting static gears on Rockall Bank, overlain with VME closures,
the Haddock Box, existing NEAFC fishing areas and EEZ boundaries.
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Figure 4.57 Gridded data (fishing hours) where no gear was registered on Rockall Bank, overlain with VME closures, the
Haddock Box, existing NEAFC fishing areas and EEZ boundaries.

4.5.5 South of Iceland

The pattern of bottom contact fishing activity around the Reykjanes Ridge is less confused than
it has been in recent years (Figure 4.58). Activity is concentrated in an area to the north of the
existing fishing area on Reykjanes Ridge, in water depths of around 2000 m. There is also evi-
dence of some low levels of fishing in an area to the west of the Reykjanes Ridge, on the Danish
EEZ (Figure 4.58). Activity to the south of Iceland is comprised of trawling gears (Figure 4.59)
and vessels with no registered gear type (Figure 4.60), with no evidence of static gears being used
in the region.
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Figure 4.58 Bottom contacting otter trawl tow tracks south of Iceland, overlain with the VME Index, VME closures, exist-
ing NEAFC fishing areas and EEZ boundaries.
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Figure 4.59 Gridded data (fishing hours) for bottom contacting trawl gears to the south of Iceland, overlain with existing
NEAFC fishing areas and EEZ boundaries.
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Figure 4.60 Gridded data (fishing hours) where no gear was registered to the south of Iceland, overlain with VME closures,
existing NEAFC fishing areas and EEZ boundaries.

4.5.6 Mid Atlantic Ridge Seamounts

As seen in previous years, bottom trawling activity appears to be taking place at low intensities
on an unnamed seamount to the south of the MAR closure, outside the existing bottom fishing
area (Figure 4.61). Further south, bottom trawling takes place at low levels in and around the
existing bottom fishing areas, as well as on a seamount to the west of the Olympus Knoll (Figure
4.62). The fishing observed in the years previous to last year on the Chaucer Seamounts to the
south, including within the Southern MAR (C) closure area, continues to be absent this year.
There is no evidence of static gears, or vessels with no registered gear type, operating in the area.
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Figure 4.61 Bottom contacting otter trawl tow tracks on the Mid Atlantic Ridge seamounts, overlain with the VME Index,
VME closures and existing NEAFC fishing areas.
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Figure 4.62 Gridded data (fishing hours) for bottom contacting trawl gears on the Mid Atlantic Ridge Seamounts, overlain
with existing NEAFC fishing areas.

4.5.7 Josephine Seamount

The Josephine Seamount area that was noted last year, again shows high levels of static gear
activity (Figure 4.63). The seamount represents a VME Element and a number of VME indicator
records, for gorgonians and black corals, have previously been submitted to the VME database
for this area. The low intensity use of static gears in the area to the west of the Josephine Sea-
mount occurs across a larger area than was observed in 2019 (Figure 4.64). There was no activity
of bottom trawling, or vessels without a registered gear type fishing in the area.
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Figure 4.63 Gridded data (fishing hours) for bottom contacting static gears in the Josephine seamount area, existing
NEAFC fishing areas and EEZ boundaries.
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Figure 4.64 Gridded data (fishing hours) for bottom contacting static gears in the area northwest of the Josephine Sea-
mount, overlain with existing NEAFC fishing areas and EEZ boundaries.
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Develop standards for the provision of absence
data and OSPAR habitat data to the ICES VME data-
base, and utilise VME indicator data records to fur-
ther develop and test kernel density estimation
methods to assess VME likelihood — ToR [c]

5.1 Introduction

Prior to the start of the WGDEC 2020 meeting it was agreed by the chair of WGDEC and the ICES
Secretariat, in consultation with ACOM Leadership, that this ToR would be reduced to a brief
introduction on the availability and provision of absence data and OSPAR habitat data to the
ICES VME database. This was decided due to the restrictions on the ability to hold a full, pro-
ductive meeting via WebEx and correspondence only. As such, the development of standards
for the provision of absence data and OSPAR habitat data, and the utilisation of VME indicator
data records to further develop and test kernel density estimation methods to assess VME like-
lihood, will be postponed until the WGDEC 2021 meeting.

This ToR has been split into two sections. The first section (Section 5.2) relates to how absence
data should be entered into the ICES VME database and how these data could be used by
WGDEC within future work. The second section (Section 5.3) relates to how data held in the
OSPAR database of threatened and/or declining habitats could be imported into the ICES VME
database.

5.2 Absence data

WGDEC 2019 considered issues on how to bring absence data in the ICES VME database. How-
ever, due to some outstanding questions on appropriate methods for the collection and reporting
of absence data, it was decided that absence records would not be considered as part of ToR [b]
(ICES, 2019a). Instead a ToR focused on developing standards for provision of absence data was
proposed for WGDEC 2020. Due to time constraints the group has not been able to fully develop
those standards and, instead, advice on the use and provision of absence data is provided.

An absence record reflects a specific position/location that has been sampled, but where no VMEs
or VME indicators have been observed or sampled. Absence data should not be confounded with
missing data, since the latter refers to a lack of sampling or survey in a specific position/location,
where it is therefore not known if VMEs or VME indicators are present or absent. One of the
reasons to include absence data is to better understand where these data gaps (missing data) are.
For this reason, absences, specific to the sampling method, provide an overview of the areas
surveyed. Typically, these will be more important for data collected from trawls which cover a
larger area.
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5.2.1 Uses of Absence data
5.2.1.1 Habitat mapping and species distribution modelling

Absence data are fundamental to fully evaluating the occurrence of VME habitats and indicators,
and, specifically, for the performance of species distribution models (SDMs) and habitat suita-
bility models (HSMs) to support mapping of benthic habitats. However, verified absence data
for deep-water species and habitats (e.g. VMEs) are not often generated from research surveys.
This hampers the ability to perform a proper assessment of the occurrence of VMEs, as it is dif-
ficult to establish if the lack of data plotted in maps is due to the actual absence of VMEs or due
to a lack of sampling in the area.

One of the topics included in the ICES Working Group on Marine Habitat Mapping (WGMHM)
2019 meeting was the issue of reliable absence data availability and its use within marine habitat
mapping and SDMs (ICES, 2019b). They noted that whilst SDMs can use presence-only data,
they tend to be poorer than models using presence and absence data. To address this, methods
have been developed by modellers to generate pseudo-absence and background data which in-
clude, for instance, designating absence status to species records that are known not to co-occur
with the modelled species, or including randomly placed points within the modelled domain,
often buffered away from presence observations (ICES, 2019b). There are, however, limitations
to these methods and it is difficult to ensure that pseudo-absence and background points truly
represent absences. As such, models relying on pseudo-absence and background data are more
uncertain than those using observed absence data. One of the main conclusions extracted by the
WGMHM in their 2019 meeting was the importance that modellers using absence data state:

i. how absence data were generated;

ii. how many absence points were included, in comparison to the number of presence
points, and;

iii. any implications of the absence data method on overlap map accuracy and interpretabil-
ity.

5.2.1.2 Loss of VME habitats and linking anthropogenic impacts to absence rec-
ords

As more absence data is added to the VME database over time, it may become possible to identify
areas where VME habitats have previously occurred but no longer do. Understanding how this
loss occurred would be critical, especially if it were to happen in areas protected for VME habi-
tats. In order to identify the cause of habitat loss, information on variables such as the fishing
footprint will be important. Data have been submitted to the VME database from at least two
studies which have attempted to identify causes of VME habitat loss.

1) A study based on towed-camera transects examined the structure of deep-sea sponge aggre-
gations in areas inside and outside the Faroe-Shetland Channel Nature Conservation Marine
Protected Area (FSC NCMPA) in the UK EEZ. Here, it was shown that deep-sea sponges (mainly
massive and fan-shaped morphotypes likely belonging to the genera Geodia and Phakellia, respec-
tively) had higher diversity of morphotypes, higher density (ind/m?) and larger body size (cm)
in areas inside than outside the MPA (see Figure 8 and Table 4 in Kazanidis et al., 2019). The
main parameter driving these differences was lower bottom fishing activity occurring inside the
MPA (see Table 5 in Kazanidis et al., 2019). It was, however, also shown that other parameters
such as the type of substrate and water-mass characteristics (temperature, salinity), had a statis-
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tically significant contribution in explaining the differences in deep-sea sponge aggregations in-
side and outside the MPA. Specifically, higher values of sponge density (up to 1.8 ind./m?) were
found where cobble/cobble with boulder were the major types of substrate, in contrast to the
much lower values of sponge density in areas with a high coverage of soft sediments.

2) A study using towed-camera transects was conducted in 1983/4 and later in 2011, in the same
area of the Porcupine Seabight. This study found that Pheronema carpenteri deep-sea sponge ag-
gregations had declined in both numerical and biomass density. This decline was linked to in-
creased demersal fishing activity in the study area since the 1980s, although the authors were not
able to exclude other causes of changes in the sponge populations, due to the lack of data in the
intervening period (Vieira et al., 2020).

5.2.2 Considerations when using absence data

5.2.2.1  Survey methods and scale

An added difficulty when dealing with absence data is the issue of scale. Benthic samples are
collected in multiple ways, for example bottom trawling scientific surveys, box corers, video
transects and photographs. These methods cover different spatial scales in terms of seafloor area
and have different “sample catchability”; this makes comparison between different survey re-
sults challenging, and also illustrates a problem with the collection of absence data.

Without information on scale, absence data from imagery would be problematic to include in
analyses with datasets collated from different methods. For example, it would be challenging to
combine data on absence of VMEs from an image covering 6 m? seabed with absence data from
videos representing aggregated information along a 1 km distance of the seabed. One solution is
to present still images as points, and video transects as lines, so as not to interchange between
the two scales.

Similar scale issues are also evident from presence or abundance data. For example, the physical
extension or distribution pattern of VMEs on the seabed caught in a trawl is unknown. For video
analysis results, there is the possibility of choosing the scale of reporting, however there is great
variation in how video data are analysed and presented. In a video record of the seabed, all
occurrences could be recorded as single events, providing a series of point data. Or, as applied
more commonly; the video could be divided into subsamples of a chosen scale (distance along
the seabed). This therefore results in two potential different scales of presence data.

These issues also illustrate the importance of knowing the scale of sampling units for absence
data, since one single video could either be presented as a great number of consecutive absences,
or only one absence, depending on the chosen scale of reporting.

It is also advised that absence data should not be scaled up to larger areas. For this reason, ab-
sence data are not incorporated into the VME weighting algorithm.

5.2.2.2  Absence vs missing data

As detailed above, absence data should not be confused with missing data. Missing data may
consist of areas where sampling has not occurred, but could also include areas where sampling
has occurred, but absence information was not recorded due lack of requirement/need from the
specific survey. However, this provides another justification for the submission of absence data,
as it also enables improved understanding of whether an area has been sampled or not.

When using absence records from the VME database, it is important to consider the list of VME
habitats and indicators that were used by the data provider at the time of submission. The list of
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VME habitat and indicators accepted by the VME database has changed on two occasions, firstly
in December 2015 (ICES, 2016) and then in January 20202 with follow up changes due to take
place following this 2020 meeting (see Section 7). Changes to the list would need to be considered
when using absence data for certain applications. For example, for before/after comparisons, it
would be incorrect to compare presence and absence of xenophyophore indicators using data
submitted before 2015, as the xenophyophore indicator was only added in December 2015.

For this reason, it is suggested that the date of insertion into the database is checked if absence
records are used for data analysis purposes, to confirm that the VME habitat and indicator cate-
gories are comparable. Date of insertion is provided as a field of the VME database extract.

5.2.3 Criteria for absence data submissions

Based on the discussions above, and in line with the guidance provided in the WGDEC 2020 data
call>, WGDEC 2021 agreed a series of criteria that must be fulfilled for any submissions of VME
absence data to the VME database:

1. Record must not be of a VME habitat type;

Record must not have been collected using a commercial fishing trawl (due to difficulties
in knowing if observers are recording the full suite of VME indicators during these sur-
veys or just a ‘subset’);

3. Record must be from a survey where the presence of VMEs has been recorded on the
same survey (this is to ensure that VMEs were being recorded during the survey, and
that the record would therefore be a definite absence rather than missing data);

4. Record must not be from a sample that also contains presence records (i.e. two records
with matching SamplelDs cannot have both presence and absence VME data)

5.24 Summary of absence records 2020

To summarise the absence records in the VME database, the definition from Section 5.2.3 has
been followed. In order to meet this definition, Norwegian records for the Barents Sea which
observed species that are indicators, as well as species not considered indicators, have been re-
moved as they do not meet rule 4. These data will be reviewed prior to WGDEC 2021, to be
updated in the database.

This resulted in 315 absence records in the VME database, mostly within the UK and Irish EEZs,
but also a small proportion in the NEAFC area of Rockall Bank. All records are from research
surveys conducted between 2012 and 2019. 43% were submitted to the VME database between
December 2015 and January 2020 and the remaining 57% since January 2020 (thus using the up-
dated VME indicator list). Absence records are available from four different methods of trawl
sampling, and two different methods of seabed imagery sampling (Table 5.1). Table 5.1 replaces
previous summaries of absence data provided in WGDEC 2019 (ICES, 2019a) as it uses the new,
stricter definition of absence data.

It is important to note that due to differences in survey methods and scale, not all the data sum-
marised in Table 5.1 will be suitable to compare in an analysis of presence and absence data. The

2A suggestive list of deep-water VMEs and their characteristic taxa — updated Jan 2020 https://www.ices.dk/data/Docu-
ments/VME/VMEs%?20and %20their%20taxa.pdf

3 WGDEC data call 2020 for Vulnerable Marine Ecosystems (VME) data; http://ices.dk/sites/pub/Publication%20Re-
ports/Data%20calls/datacall.2020. WGDEC VME data.pdf. Accessed May 2020
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underwater TV survey data submitted by the Marine Institute (Ireland) is presented here as an
example of where absence and presence could be compared.

In the example of the Marine Institute’s Underwater TV surveys, data was collected using a
towed camera sledge from the southern flank of the Porcupine Bank. The sampling effort can be
summarised as 444 camera transects, collected across 7 surveys between 2012 and 2019, in an
area of approximately 7900 km2. Sea pen presence and absence was recorded at each sampling
station, resulting in 284 stations where sea pens were present and 160 where they were absent
(Figure 5.1). Data were submitted in 2020 using the VME indicators from the updated, January
2020, VME list*.

Table 5.1 Summary of absence data observations in the ICES VME database as of May 2020

Survey method Survey method
Trawls Seabed imagery
Bot- GOV Jack- Rock ROV Towed Survey Total per in-
tom trawl son hopper system camera method sertion period
trawl Deep-  otter system not re-
water  trawl ported
Trawl
31/12/2015 | O 23 35 22 1 0 53 134
g -
9 5 31/12/2020
= 2- Since 11 2 0 0 8 160 0 181
£ 8| 01/01/2020
Q ¢ | Total pre- 11 25 35 22 9 160 53 315
£ | survey
method

4 https://www.ices.dk/data/Documents/VME/VMEs%20and %20their%?20taxa.pdf
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Figure 5.1 Spatial distribution of presence and absence records of sea pens collected by Marine Institute Underwater TV
Surveys at Porcupine Bank.

5.2.5 Conclusions

Absence data have not, to date, been used by WGDEC within their work, but there is an increas-
ing amount of absence data in the ICES VME database. These data have the potential for future
use by WGDEC and other ICES groups, primarily for habitat mapping and species distribution
modelling, but VME data providers should be encouraged to submit absence records only when
they meet the four criteria detailed in Section 5.2.3.

Furthermore, absence data can be misinterpreted and therefore WGDEC recommend that for
any future use, the considerations provided in Section 5.2.2 are taken into account. Additionally,
the datasets that include absence data, should be checked to ensure they have used a comparable
list of VME habitats and indicators, and that the dates of insertion into the database are stated
(i.e. before December 2015, between December 2015 and January 2020, after January 2020). Lastly,
absence data should not be scaled up to the level of the VME index c-square.

5.3 OSPAR data

The OSPAR database® contains information on the presence of OSPAR’s 15 threatened and/or
declining habitats (Table 5.2). These data are collated from the northeast Atlantic and include
shelf sea and deep-sea habitats. Although much of the data in the OSPAR database has been
submitted to the VME database, there are a significant number of records which have not.

In previous years, OSPAR records have been considered by WGDEC in parallel to the ICES VME
database. This is not ideal as the databases have different formats which makes including them

5 OSPAR Habitats 2018 point data : https://odims.ospar.org/layers/geonode:ospar2018 points. Accessed May 2020
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both in the same analyses, such as production of the VME weighting algorithm, difficult or im-
possible. This section describes a process which can be used to import OSPAR records into the
ICES VME database, firstly through the identification of records which are relevant to the ICES
VME database and are currently not included, and secondly through quality assurance of these
records, as well as other potential sources of VME data.

Table 5.2 List of all 15 OSPAR threatened and/or declining habitats and the ICES VME habitat types which have direct or
partially matching definitions. *equivalent definition is classified as a VME Element by ICES (see Section 6.3.1), rather
than a VME habitat.

OSPAR Habitat Type VME VME match to OSPAR

Habitat Type

Carbonate Mounds - None

Coral Gardens Coral garden Direct match

Cymodocea Meadows - None

Deep-Sea Sponge Aggregations Deep-sea sponge Direct match

Aggregations

Intertidal Mytilus edulis Beds on Mixed & Sandy Sediments - None

Intertidal Mudflats

None

Lophelia pertusa Reefs

Cold-water coral reef

Direct match

Maerl Beds

None

Modiolus modiolus beds

None

Oceanic Ridges with Hydrothermal Vents

Hydrothermal
vents/fields

Direct match

Ostrea edulis Beds - None
Sabellaria spinulosa Reefs - None
Seamounts - None*

Sea pen & Burrowing Megafauna Communities

Sea pen fields

Partial match

Zostera Beds

None

5.3.1

Method for importing OSPAR records into the VME database

The OSPAR threatened and/or declining habitats database was translated into the same format
as the ICES VME database template, to enable comparison of records. Fields were mapped from
point records from the OSPAR habitats database to the fields in the ICES VME database using R
(R Core Team, 2018). All mandatory fields for the VME database were mapped from OSPAR
data, using ICES vocabularies, and where optional information was available that was also
mapped.

OSPAR threatened and/or declining habitats that had a direct correlation to VME habitat types
were selected (Table 5.2), namely:

) Coral Gardens
o Deep-sea sponge aggregations
J Lophelia pertusa reefs = Cold-water coral reef

. Oceanic ridges with hydrothermal vents/fields
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Seamounts were excluded because they are a VME Element (see Section 6.3.1). Sea pen and bur-
rowing megafauna communities were excluded because the definition of the OSPAR habitat
meant that it would not be possible to include only those records where sea pens were present.

Data in the OSPAR database were further cleaned to include only records assigned as “certain”
and whose data collection methods from the “OSPAR Survey” table included visual imagery
(e.g. drop camera). Where multiple collection methods were listed, the data were assigned to the
first method in the following order:

o Seabed imagery - ROV system
. Seabed imagery — drop camera system (photo/video)
. Seabed imagery — towed camera system (photo/video)

All the methods provided were also added to the comments field to allow further examination
or change in assignment order if required.

Records depths were checked using the EMODnet Bathymetry REST service “avg” field and
those shallower than 200 m were excluded.

Only those records not already in the ICES VME database were required and therefore, removal
of “duplicates” was required. Owing to differences in data input, survey keys, date formats and
variations in the number of decimal places used for the decimal degrees coordinates, it was not
possible to match or exclude records automatically by field or directly by spatial intersection.

It was therefore decided to place a buffer around records from the VME database to spatially
identify OSPAR records that could be the same as existing VME database records. The buffer
size used was 11.1 km, which was based on the precision that a decimal degree to one decimal
place would provide®. Most coordinate data in the databases were provided to at least two deci-
mal points. If the OSPAR records did not intersect the VME buffered record, they were defined
as not already occurring in the ICES VME database. For those records intersecting the VME buff-
ered records, further manual checking of the OSPAR attributes (i.e., date range and similar sur-
vey name), to ensure the record was not already in the VME database, would be required before
the record could be used. A spreadsheet of the spatially intersected OSPAR and buffered VME
records, providing relevant attributes for comparison, was produced for this purpose.

5.3.2 Quality Assurance of OSPAR data

As the ICES VME database will be used to inform management decisions, it is critical that the
data included meets a high standard of quality. For this reason, all data being transferred to the
ICES VME database from OSPAR will need to be quality assured by members of the group before
being imported. Part of this quality assurance check will be confirmation that an OSPAR record
does match the requirements of a VME habitat. If this is not the case, OSPAR records may be
entered as a VME indicator. If neither an appropriate VME habitat or indicator can be assigned,
then the record should not be imported into the VME database.

For future submissions, data providers submitting the habitats listed above to OSPAR should be
encouraged to submit the same data to ICES as well. To ensure ease of submission for data sup-
pliers to both databases, WGDEC agreed that discussions between the ICES Data Centre and
OSPAR database managers would be important, to establish ways to streamline the two data
templates.

¢ https://en.wikipedia.org/wiki/Decimal degrees. Accessed May 2020
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5.3.3 Other sources of VME data

During the group discussion at WGDEC 2020, it was noted that there are other likely sources of
VME data, some of which may not be present in the VME database.

Although there was not time to check other sources for data that could be added to the VME
database during the meeting, some databases of relevance are described below. Three of the da-
tabases (EMODnet Biology, OBIS, and PANGAEA) serve to collate data on all marine (and some-
times terrestrial) species across specified geographic regions. The UNEP database is more spe-
cifically a collation of cold-water coral occurrences.

European Marine Observation and Data Network (EMODnet) Biology
The EMODnet Biology” database provides species data for European regional seas.
Ocean Biodiversity Information System OBIS

The OBIS® database collates data from other sources and provides a global marine species data
portal.

PANGAEA

PANGAEA is a data publisher for Earth and Environmental Science. It hosts data on various
topics, including Oceans, Biosphere, Ecology, Fisheries and Geophysics, with a global geo-
graphic coverage. It is operated as an open access library, which aims to archive and publish
georeferenced data. Each dataset can be identified, shared, published and cited using a Digital
Object Identifier (DOI). The data can be accessed at PANGAEA’s website®. A search of PAN-
GAEA in May 2020 using “cold-water corals” as the search term recovered 554 data sets.

United Nations Environment Programme (UNEP) Database on Cold-water corals

The UNEP Global Distribution of Cold-water Corals database, hereafter referred to as the UNEP
database, shows the worldwide distribution of cold-water corals, as well as other taxa relevant
to WGDEC. Occurrence records are given for 86 Families under the subclass Octocorallia (octo-
corals; also known as Alcyonaria) and four Orders (in Class Anthozoa): Scleractinia (reef-form-
ing corals), Antipatharia (black corals), Zoanthidae (encrusting or button polyps), and Pennatu-
lacea (sea pens). Occurrence records are also available for the Sub-Order Filifera (lace corals) in
Class Hydrozoa (Freiwald et al., 2017; Freiwald et al., 2004). The UNEP database is available to
download in a shapefile format (both point and polygon)°.

Freiwald et al., (2017) also specifically state that the UNEP database is of relevance to VME policy
as well as the following areas;

. Convention on Biological Diversity (CBD)

. Ecologically or Biologically Significant Area (EBSA)

J Specially Protected Areas of Mediterranean Importance (SPAMI)

o Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES)

Note that this database also cites OSPAR (2015) and there is likely duplication of records between
the UNEP database and the OSPAR database, as well as potential duplication between the UNEP

7 EMODnet Biology website https://www.emodnet-biology.eu/. Accessed May 2020

8 OBIS’s website https://obis.org/. Accessed May 2020

9 PANGEAEA'’s website https://www.pangaea.de/. Accessed May 2020

10 UNEP database records can be downloaded from https://data.unep-wemc.org/datasets/3. Accessed May 2020
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database and the ICES VME database. These sources of duplication would need to be reviewed
before any data could be brought into the VME database or utilised separately by WGDEC.
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Building on work initiated in 2019, work jointly with
the WGMHM to test the use of habitat suitability
models for mapping VME presence, to assess how
such information could be incorporated when, for
example, recommending proposals for VME clo-
sures — ToR [d]

6.1 Clarification on change in ToR

WGDEC have previously reviewed the potential for using Species Distribution Models (SDMs)
and Habitat Suitability Models (HSMs) within their work to support understanding of likely
presence of VMEs. In 2019, the group noted that these have not yet been used to provide recom-
mendations to ACOM on how to incorporate such information when suggesting VME closures
through draft ICES advice. The group therefore identified the availability and differing resolu-
tions of existing models and proposed next steps for model use (ICES, 2019a). Furthermore, the
2019 meeting was held jointly with the WGMHM, who reviewed the use of predictive models
for estimating presence of VMEs and developed a ‘roadmap’ identifying the steps required for
the implementation of their use by WGDEC and within ICES advice (ICES, 2019b).

This ToR planned to work jointly with WGMHM to test the use of SDM/HSMs for assessing VME
likelihood for a case study area. However, following discussions between the WGDEC and
WGMHM chairs, together with the ICES Secretariat and ACOM Leadership, it was agreed that
this ToR would be further developed in 2021 when an in-person meeting was possible. Discus-
sions were therefore held at WGDEC 2020 on the best way to take this work forward and the
main focus for this ToR was changed to undertake mapping of VME Elements to support advice
to the European Commission (see section 6.3).

6.2 Future use of Predictive Habitat Models within ICES ad-
vice

HSMs and SDMs are a commonly used method to predict the distribution of vulnerable marine
ecosystems (VMEs) and can be particularly useful in deep-sea regions to fill gaps in observational
data. These models utilise data on environmental variables, such as depth and water properties,
to predict the occurrence of VMEs and indicator species. A range of models exist in the peer
reviewed literature for different VME types and at different spatial scales (e.g. Yesson et al., 2012;
Howell et al., 2016; Rooper et al., 2014; Ross et al., 2015; Kenchington et al., 2016).

The ‘roadmap” developed by WGMHM (ICES, 2019) clarifies the need to generate a specification
for the modelled outputs, to identify aspects such as which habitats/species to model, the spatial
extent of the model, the minimum mapping resolution and how often the model should be re-
run. In addition, they recommended a trial run for a subset of VME features, to optimise the
model approaches, with the final methods published as part of the ICES ‘Transparent Assess-
ment Framework'.
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Whilst the ToR for WGDEC/WGMHM was changed for WGDEC 2020, the group still considered
the outputs from WGMHM 2019 and options for implementing the roadmap to ensure momen-
tum was maintained on the best approaches to support future use of predictive models in ICES
advice work. It was agreed that use of predictive models would provide a practical tool to sup-
port understanding of the likelihood of data-poor areas of the North Atlantic containing VMEs.
However, the group also determined that a set of criteria should be derived, against which new
and existing models could be reviewed to determine appropriate standards for their use for sci-
entific advice. These outputs could then be used in the future to support the ICES advice process
to the European Commission (EC) and NEAFC. In particular, it would add value to the advice
to the EC on the deep-sea access regulations (EU) 2016/2336, for recommendations of closures to
bottom trawling in areas where “VMEs are likely to occur” within the 400-800 m footprint.

It was decided that it would be beneficial to run an intersessional benchmark workshop, prior to
WGDEC 2021, to further this work and allow sufficient time to go through the ‘roadmap” steps.
A set of draft Terms of Reference were proposed by the group, see below.

The outputs of this workshop will be provided to ICES to determine the potential future appli-
cation of predictive models within the ICES advice process.

6.2.1 Draft Terms of Reference for Predictive Habitat Models work-
shop

The Benchmark Workshop on the Use of Predictive Habitat Models in ICES Advice
(WKPHM), chaired jointly by [TBC] will be established and will meet in [TBC] to:

U Review and recommend a set of criteria, similar to the existing ICES benchmarking sys-
tem for regional fish stock assessments!!, underwhich new and existing predictive habitat
models can be used for ICES scientific advice related to the distribution of vulnerable
marine ecosystems (VMEs) (Science Plan code 6.2);

U Based on existing approaches, identify the methods for modelling VMEs that would be
most appropriate for use within ICES advice, detailing ‘required” and ‘desirable’ criteria,
with emphasis on the deep-sea environment (considering bias of preferential sampling),
PHM techniques (including spatial display of uncertainty) and required validation steps
for the modelled outputs (Science Plan code 3.2);

U Develop clear standards for recording the caveats and assumptions inherent in the mod-
elling method, for future use (Science Plan code 6.2);

. Conduct a trial run for a small number of existing models to ensure that both the ap-
proach and outputs are fit-for-purpose.

WKPHM will report by [TBC] for the attention of ACOM.

Supporting information

Priority WGMHM and WGDEC have strongly advocated for the inclusion of predictive
habitat models in ICES advice related to the distribution of vulnerable marine
ecosystems. In order for ICES to utilize such models in their advice an agreed set
of standards is required. With recurring requests from NEAFC, and potentially the
EU, on the best scientific advice on where VMEs are known or likely to occur, this
workshop is of a high priority.

https://community.ices.dk/ExpertGroups/benchmarks/Shared %20Documents/Guidelines%20for%20Bench-
mark%20and %20Data%20Compilation%20Workshops.pdf
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Scientific justification

Term of Reference a)

Predictive habitat models (PHMs, also known as habitat suitability models, species
distribution models or environmental niche models) are models that predict the
likely distribution of a species or habitat using environmental variables as
predictors. WGMHM and WGDEC have identified that PHMs which meet specific
quality thresholds, represent the best available evidence for estimating where
VMEs are likely to occur at a broad scale. However there is no agreed upon
standard for what those quality thresholds should be. This ToR is aimed at
providing benchmark standards for the use of such models in ICES advice related
to the distribution of VMEs.

Term of Reference b)

WGMHM recommended in its 2019 report (ICES 2019) that guidance on the data
sources, resolution and modelling approaches to be used would help to
standardize ICES advice using PHMs and allow for direct comparison of outputs.
This will render the data, methods and results from ICES assessments easy to find,
explore and re-run and contribute to a Transparent Assessment Framework for
PHM-related advice.

Term of Reference c)

Any modeling approach has associated caveats and assumptions. Standards on
what should be reported will avoid misuse or misinterpretation of model outputs
and will give greater credibility to PHM model-based advice.

Term of Reference d)

Having agreed on a common set of standards it will be necessary to conduct trial
runs, using existing VME models,to make sure that the anticipated model outputs
are fit for purpose. This approach will also allow for testing of the impacts of the
recommendations from ToRs a and b.

Resource requirements

Participants

The Group would likely by attended by some 20-25 members and guests.

Secretariat facilities

None.

Financial

No financial implications.

Linkages to advisory
committees

ACOM

Linkages to other
committees or groups

There is a very close working relationship with Working Groups on Benthic Ecology,
Marine Planning and Coastal Zone Management and Spatial Fisheries Data. Data
products will be used by WKEUVME in future.

Linkages to other
organizations

FAO, NEAFC, EC, EMODnet.

6.3 VME element mapping

In response to a request from DGMARE to provide further scientific input to support implemen-
tation of the EU deep-sea access regulations (EU 2016/2336'2), ICES organised a workshop on EU
regulatory area options for VME protection (WKEUVME) to take place 18-22 May. WKEUVME
will recommend a set of regulatory area options that vary in the degree of VME protection from
bottom fishing. These will draw upon evidence of where VMEs occur, or are likely to occur,

based on data collated through the ICES VME data calls and quality assured by WGDEC.

During the preparatory meeting for WKEUVME, a workflow was developed describing different
VME protection scenarios, with criteria for area selection that could be used with relevant ICES
datasets. This workflow proposed a stepwise approach to the inclusion of different data sources,

12 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R2336
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with decreasing data quality and associated confidence in VME presence. This would include
known VME occurrences, using confirmed VME habitat data from the ICES VME database, and
areas where VME are likely to occur based on VME indicator records from the database. It could
also include, with lower levels of confidence, SDMs and HSMs of VME habitats/indicators, plus
mapped areas of VME elements, based on the list in the Annex of the FAO International Guide-
lines (FAQ, 2009).

Since the use of SDMs/HSMs requires further thought and testing before these models can be
widely utilised within ICES work (see Section 6.2), this was not taken further during
WGDEC/WGMHM 2020. However, the mapping of VME elements was considered to be a more
achievable task. Whilst the location of VME elements is less certain than VME habitats and spe-
cies, these data are obtainable from e