ICES
CIEM

ICES/NAFO JOINT WOR& GROUP ON
DEERPNVATER ECOLOGNGDEL

VOLUMEL | ISSUB6

ICES SCIENTIFIC FERO

RAPPORTS
SCIENTIFIQUBS CIEM

ICES INTERNATIONAIOUNCIL FOR THE EXRATION OF THE SEA
CIEM COUNSEIL INTERNATION t h} w [ OODEILA MER! ¢ L h



H.C. AnderserBoulevard 4446
DK1553 Copenhagen V
Denmark

Telephone (+45) 33 38 67 00
Telefax (+45) 33 93 42 15
www.ices.dk

info@icesdk

The material in this report may be reused for rommmercial purposes using the recommended citi
tion. ICES may only grant usagéntigof information, data, images, graphs, etc. of which it has owr
ship. For other thireparty material cited in this report, you must contact the original copyright holc
for permission. For citation of datasets or use of data to be included in otitabdses, please refer t
the latest ICES data policy on ICES website. All extracts must be acknowledged. For other reprc
requests please contact the General Secretary.

This document is the product of axpertgroup under the auspices of the Intetional Council for the
Exploration of the Sea and does not necessarily represent the view of the Council.

ISSN numbe61813711 © 2019International Council for the Exploration of the Sea



ICESScientific Reports

ICES/NAFO JOINT WORKGROUP ON DEBERTER ECOLOMWGDEYL

Recommended format for purpose of citation:

ICES2019 ICES/NAFO Joint Working Group on Deeaper EcologyWGDEL
ICES Samitific Reports1:56. 119 pp. http://doi.org/ 10.17895/ices.pub.5567

Editors
Laura Robson

Authors

WEYSa |t oNBOKi(iI w [-AFRESYaSGIwtBaanytntif &KE w al NAY
[ 2Tl 2 w bSAft D2fRAY3I w !yiK2yé DNBKFIY o | AfYFEN | AY
YKEAGY2A w 'Yyl aSilElFIEd o VBO2R2yHEY i ANB25 ED R/ KINA BT ;
+lflyl12 w LRF 88 w W2Fyl - @ASN

I c E S International Council for
the Exploration of the Sea



ICES | WGDEC2019 I

Contents

i EXECULIVE SUMIMAIY......eiiiiiiiiiiiee ittt tee ettt s ettt e e s st ee e e e s ssb et e e s ssbb e e e e s snsbaneeeesnnnbeeeeennneee 1
ii EXpert group iNFOrMATION. ........cvuiiiiiiiiiiei et e s snenaeeee s 2
1 Opening Of the MEELING.........euiie e 3
2 Adoption Of the AgENAL........uuiiiiiiiie e 4
WGDECOJ ICES/NAFO Joint Working Group on Deep - water Ecology ............4
3 Collation of new data on vulnerable habitats, species and communities in the ICES VME
Lo Fo Y =T oo Y= ol o B - Y PSR 6
3.1 Vulnerable Marine Ecosystem (VME) terminology used by WGDEC................... a
3.2 = T o3 (o | o 11 T USSP 7
3.3 Data providers for TOR [A].....cccoiiuriiieiiiiiiee e 7
3.3.1 United Kingdom (Marine SCotland)............coocuueiiiiiiiiiieeiiiiee e 7
3.3.2 Canada (Department of Fisheries and Oceans Canada).............cccccvvvvveeeeeeeenennn. 8
3.3.3 Norway(Institute of Marine Research)...........ccccccveeiiiiiiiiiiei e, 10
3.3.4  Ireland (Maring INSHLULE)......cccoeeieiei e e e e e e e e e e e e eeeeeeeeareaenes 11
3.3.5 Spain (Spanish Institute of Oceanography)............oovvvvvvviieiiiiiicii e, 14
3.3.6 Iceland (Marine and Freshwater Research INSttUte)...........cceeeeviiiveeeeiiiiieenens 16
B T T A = {11 - VPR 17
3.3.8 Data resubmissions United Kingdom (Joint Nature Conservation Committee)...18
34 Results of studies with no VME records (absence data)...........cccccccceeeeinneeeennn. 18
3.5 OSPARabitats database reCOIS.........uuuiiiiiiiiiiiiiieeee e 19
3.6 RETEIBINCES. ... ettt e e e e e e e e e e e e e 20
4 Provision of new informt#on on VMEs in the NEAFC Convention Area and EU waters,
review of fishing activity in NEAFC waters and drafts of NEAFC and EU VMET&aRice
) PSP 21
4.1 Areas withnew, historical or resubmitted VME data..........c..ccccooviiimiiiiiiieeennnnnnn. 21
4.2 Areas considered within the NEAFC Regulatory Area.............ccoovvvvvvevvivnnninnnnnn. 22
4.2.1  ROCKAII BANK. ...ttt 22
4.2.2  HAON BANK ..ot e e e e e e 24
4.2.3 NOIth East BAr€ntS SE@a......cccviiiieeiiiiiiieiieiiiieeeee e e e ssseiteeeane e e e ae e e e s e sneneeeeeeees 26
4.3 Areas considered within the EEZs of various countries...........cccccooevevvcevvvvnnnnnn. 28
4.3.1 FaroeShetland Channel..........cooooiiiiiiiiii e 28
4.3.2  ROCKAII BANK. ...ttt 30
4.3.3 Rosemary Bank Seamount and Wy¥llleomson Ridge........cccoeevveieiiiiiieiieeniiieeens 32
4.3.4 Irish continental Shelf...........ooo i 34
4.3.5 Spanish continental shelf (Gulf of Cadiz).............cccoeveiiiiiiiii e, 37
4.3.6  FOIrMIQAs SEAMOUNML........uutiieiitiiee ettt e st e e et e e e e s sabe e e e e sneeeas 39
4.3.7 Mid-Norwegian continental Shelf..............oooii e, 41
438 [/ SYGNY¥t IyR {2dziK 2 Sai.... ENBY.G.A....{.S].46 ¢ NP Y& Dz Ct
4.3.9 North West Barents Sea (Svalbard)..........cooouiiiiiiiiiiiiiiie e 46
0 700 10 I [ =Y = Vg o P 50
4.3.11 Eastern Scotian SIope, Canada.........cccovuurieeeiiiiiiiieiiiiiiee e 53

4.4 Analysis of the 2018 VM8ksmission from NEAFC, in order to provide
information and maps on fisheries activities in the vicinity of vulnerable habitats

(VIMIES). ettt ettt ettt e st e e e et e e e e st e e e e e et e e e e e ennbaeeeeennnnes 55
A4 RESUIS. ettt ettt e e e e e e et e e e e aar s 57
4,4,1.1 HAttoN BaAnK.....uvuuiiiiiiiiiieii ettt e e s et e s e e e e e e e e e e e e e e e e e e e aeabab b aaans 57
4,4,1.2 ROCKAI BANK. .. .uuttieitiiiiie ittt e e et e e e e e e e e e e e e e e e e e e e e e aeab bbb nans 59
4,4,1.3 SoUth OF ICEIANG ..o s 59
4.4.1.4 Mid Atlantic Ridge SEamMOUNLS............uuuiiiiiiiieiiee e ee e 60

o R = F- 1 (=] | ST = VT 61



ICES SCIENTIFIC FHER’D 56

4.4.1.6 West of the Bay Of BiSCAY.........uuiiiiiiiiiii i 62
4.5 RETEIBNCES. ...ttt e e e e e e et e e e e e e e e e e e e e s e nne 63
Reviewing how to best define Good Environmental Status (GES) foisdadmabitis ¢
10 o PSRRI 64
5.1 SUMMIAIY ettt e e et e e e reeb e e e e e e tabn s e e e e esbeneeeeessnannneeeeenrens ] 64
5.2 Summary framework generated by IdBSassessing the seafloor (D1, D6) and
its potential application to deejsea eCOSYStEMS........ccuvvieeiiiiiiee e 65
5.3 Summary on the work conducted by ATLAS and IDEM on how to best defin
GES INthE GEEPEA........cci ittt e e e e e e e e e e s e ennnrenes 67

5.4 The challenge of assessing the environmental status of the-deapPotential
collaborative work between WGDEC and WGFBIT to ad@eSsin the deep

1T PP PUPPPPPTTY 68
55 =] (=TT [T PRRRRRRR 71
Review of current, and propokaf revised, threshold for VME indicators within the VME
weighting algorithm TOR [d].......cooiiriiieeeeeeee s 74
6.1 Background to the Term of Reference...........ooovveviiiiiiiiiiiiiii e 74
6.2 Change to the Term of Reference aims.............oovvvviviiiiiiiiiiiii e, 75
6.3 Review of methods to identify areas of VME likeliloo.............ccccoccveieniieee 75
6.4 Application of kernel density estimation to VME data from the ICES VME

JAtADASE. ... i e aae s 16
6.5 Conclusions and lIMITALIONS. ........eeiiiiei i e 83
6.6 RETEIBNCES. ... ettt e et e e e e e e e e e e e e e e e 83
Work jointly with the Working Group on Marine Habitat Mapping to identify anmal tr
approaches for VME modelling in the North AtlatitoR [€].........ccvvveeiiiiiiiiiiiee e, 85
7.1 Background to the Term of Reference.........ccovv i 85
7.2 Prior consideration of modelling at WGDEC.............cccceiiiiiiie el 85
7.3 Availability and resolution of existing models..............ccccoeiiiriini 86
7.4 Next steps for model use by WGDEC..............oooo e, 87
7.5 RETEIBINCES.. ...t e e e 87

Request from the European Commission to provide updates on representative taxa for 2
VME habitats, and advice on additional VME indicators to be included in Annex Il of the

EU deepsea aCCess reQUIBNS. ... ....cooiiiiiiiiiiiiiiee ettt e e 89
8.1 Background; the existing VME habitat list for NEAFC and EU waters................ 89
8.2 European Commission request to ICES...........ooovviiiiiieiiiiiie e eeeeeeead 89
8.3 Representative taxa for hydrothermal vents/fields and cold seeps..................... Q0
8.4 Additional VME indicatarand representative taxa for VME habitat types............ 92
8.4.1 Deepsea SPoNge aggregationS........coiuuriieiiiiiieeeeiiiiieeeeriieeesssibeee e e enree e e s seees 92
8.4.2  COral GArdENS. ... .eeiiiiiiiiiie ettt s 95
8.4.3 Mud and sand emergent fauN@...........oocuuiiiiiiiiiiie e 95
8.4.4 Tubedwelling anemone PatCNES..........ccooiiiiiiiiiiiiii e 96
8.4.5 Proposed changes to the VME sybes and indicators for Annex Il of the
deep-sea acCesS reQUIALIONS ... ..uuuivieeeeee it er e e e e e e e s e st erre e e e ee e e e e s ennnnnes 96
8.5 = (=T =] o= PSRRI 98

Update on links between the Joint ICES/NAFO Working Group onvizéepEcology
and the General Fisheries Commission for the Mediterranean (GFCM) Working Group on

Marine Protected Areas ard/orking Group on Vulnerable Marine Ecosystems............... 99

9.1 RETEIBINCES. ...ttt e e e e e e e e e e e 101

Annexl: LiSt Of PArtiCIPANTS. ....oiiiiiie e 102

Annex 2: RESOIULIONS ...ttt e st a e s sneneee s 104
Annex 3: Catches oftoldwater corals and sponges in the North Atlantic as reported in

observations obtained by Russian fishing vessels in.2018.............ccccccceeieennn. 107

Annex 4: ATLAS work conducted to ass GES in specific Case Study areas (NE Atlantid}l1

Annex 5: Technical minutes from the Vulnerable Marine Ecosystems Review Graup....116

ICE



ICES | WGDEC2019 1

| 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 under standing
of deep-sea ecosystems, and further suggests novel management tools to ensure human activities
do not adversely affect them.

This year, a total of 26 379 new presence records were submitted through the ICES VME data
call in 2018/19 and included within the ICES VME database, plus 314 absence records. This in-
formation was prepared by WGDEC for ICES to be able to provide advice on the distribution of
VMEs in the North Atlantic. All presence records from the VME database were presented as
outputs fro m the VME weighting system, showing the likelihood of VMEs being encountered on
the seabed along with an associated confidence assessment.

%UOUUT T Uwl0OwlUT PUwPOUOOWUT I wi UOUxZUWEEEDPUDOOEOWOENI E U/
best define Good Environmental Status (GES) for deep-sea habitats; to investigate methods to
further develop the VME weighting algorithm; and to review options for the use of predictive
modelling techniques to provide wider coverage of potential VME distribution, in collabo ration
with the Working Group on Marine Habitat Mapping (WGMHM) who met jointly with WGDEC

this year.

To these goals, WGDEC reviewed work conducted by the ICES Working Group on Fisheries
Benthic Impact and Trade-offs (WGFBIT) on the evaluation of benthic i mpacts from fisheries at
a regional scale,and further reviewed progress assessing GES in deepsea areas within the pro-
jects ATLAS (Horizon 2020) and IDEM (DG Environment) . It was identified that testing the ap-
proach developed by WGFBIT, building upon the ICES 2017 indicators and assessment frame-
work, for deep -sea habitats would be beneficial, initially using case study examples from the
ATLAS project, and outputs would be further reviewed at WGDEC 2020.

One of the key tools developed by WGDEC over the last 4 years is the VME weighting algorithm
which aims to show the known and likely distribution of VMESs, based on underlying VME hab-
itat and indicator data from the VME database. There have been some concerns raised about the
method underlying the weighting algorithm, and as such WGDEC explored two supplementary
methods this year. The first method was kernel density estimation (KDE), a method adopted by
the Northwest Atlantic Fisheries Organization (NAFO). This was tested on trawl data from the
VME database for 1) all VME indicators and 2) only for sea-pens. Whilst the first trial tended to
reflect sampling effort over VME hotspots, the second trial for sea-pens was more successful.
There are, however, limitations with the approach and it was agreed that furth er work could be
explored to standardise the data to optimise the application of these tools to data in the ICES
VME database. The second method reviewed the use ofpredictive modelling techniques to sup-
port understanding of area of likely VME distribution . Modelling methods were not tested this
year, but a series of considerations for model creation and criteria for model use were identified,
to be trialled at WGDEC 2020.

Finally, to support advice to the European Commission for application of the EU deep -sea access
regulations, WGDEC reviewed the list of VME indicators in Annex Il of the regulations and
proposed additional VME habitat sub -types and representative taxa for certain habitats. Addi-
tional changes to representative taxa will be discussed through an intersessional sub-group, to
ensure agreement by taxa specialists, for submission to ICES by September 2019
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Opening of the meeting

The Working Group on Deep -water Ecology (WGDEC) commenced in plenary at 10:00on Mon-
day 3rd June 2019 at the Mediterranean Institute for Advanced Studies (IMEDEA), Esporles, Mal-
lorca. The leads for each Term of Reference (ToR) were appointed, and are outlined below:

i ToR [a] lead: James Albrecht

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

i ToR [c] leads: Cova Orejas and Anthony Grehan

i ToR [d] leads: Lindsay Beazley

i ToR [e] leads: James Strong (WGMHM) and Kerry Howell

The meeting was joined by the Working Group on Marine Habitat Mapping (WGMHM), chaired
by James Strong (UK) for the week. Joint plenary sessions were arranged for Monday 39 June
and Tuesday 4" June, with further work on ToR [e] undertaken by experts from WGDEC in
collaboration with the WGMHM on Tuesday 4 t and Wednesday 5.

Following the review and adoption of the a genda, the WGDEC began working through the
Terms of Reference. Each ToR lead outlined how they intended to tackle the ToR and led the
discussion. Dedicated plenary sessions were held throughout the week; these were via WebEx
allowing remote participantst o join. During these plenary sessions, ToR leads updated the group
with progress and issues were discussed. Remote participants could comment on working doc-
uments via the WGDEC SharePoint site. At the end of the week, the Working Group was for-
mally closed at 12:30 on Friday 7 June 2019 by the Chair.
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Adoption of the agenda

WGDECGJ ICES/NAFO Joint Working Group on Deep - water Ecology

2018/2/ACOM:26 The Joint ICES/NAFO Working Group on Deep-water Ecology (WGDEC),
chaired by Laura Robson, UK, will meet 31 to 7t June 2019 in Mallorca to:

a) 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;

b) Provide all available new information on the distribution of vulnerable habitats (VMES)
in the NEAFC Convention Area. Using the most recent NEAFC spatial layers of fishing
activity analysed by WGSFD, produce a first draft of the annual NEAFC VME advise for
further consideration by a review group (RGVME) and advisory committees advice
drafting group (ADGVME). In addition, provide new information on location of habitats
sensitive to particular fis hing activities (i.e. vulnerable marine ecosystems, VMES) within
EU waters; and produce a first draft of the annual EU VME advise for further considera-
tion by a review group (RGVME) and advisory committees advice drafting group
(ADGVME);

C) Continue reviewing how to best define Good Environmental Status (GES) for deep-sea
habitats. In particular, continuing a review on spatial and temporal scales and progress
with indicator development for the deep sea,;

d) Considering work undertaken at WGDEC 2012 to examine NEAF C encounter thresholds
as well as criteria used by other RFMOs (such as South Pacific Regional Fisheries Man-
agement Organization -2 / 1 %, . AwU O w U a2 Tul UWOA QXA Ul YPIT PwEUUUI O
pose revised thresholds appropriate to each VME indicator type considered in the
WGDEC VME weighting algorithm;

e) To further develop the use of the VME weighting algorithm outputs within ICES advice,
work jointly with the ICES Working Group on Marine Habitat Mapping (WGMHM) to
review the availability and quality of VME data and physico-chemical predictor varia-
bles across the North Atlantic and identify and trial potential approaches to model the
distribution of VMEs in the North Atlantic.

The deadline for ToR [b] is June 21, 2019 (for submission to review by RGVME)

WGDEC wil | report by July 15 to the attention of the ACOM Committee
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Collation of new data on vulnerable habitats, spe-
cies and communities in the ICES VME datahase
ToR [a]

Collate new information on the distribution of vulnerable habitats as well as important ben-
thic species and communities in the North Atlantic and adjacent waters, archive appropriately
using the ICES VME database, and disseminate via the Working Group report and ICES VME
Data Portal ¥+ ToR [a]

3.1 Vulnerable Marine Easystem (VME) terminology used
by WGDEC

Vulnerable Marine Ecosystems (VMES) are defined within the Food and Agriculture Organisa-

UPOOWOT wUOT 1T wadOPUI Ew- EUPOOUZ wgp% . Aw( 001 UBRUDOOEOW&UD
Fisheries in the High Seas (FAO, 2009)sing five criteria:

Uniqueness or rarity

Functional significance of the habitat

Fragility

Life-history traits of component species that make recovery difficult

Structural complexity

akrwbdpeE

Further to this, NEAFC recommendation 19:2014! on the protection of VMEs in the NEAFC Reg-

UOGEUOUVUaw Ul EwOPUUUWUI YI Ows5, $wi EEPUECwUax] UwWwEUwPI 001
This recommendation also details the encounter thresholds where move-on rules are applied for

encounters with VMEs from fishing gears in the NEAFC RA. Under Article 9, an encounter with

a possible VME is defined as follows:

a) for a trawl tow, and other fishing gear than longlines: the presence of more than 30 kg of
live coral and/or 400 kg of live sponge of VME indicators; and
b) for a longline set: the presence of VME indicators on 10 hooks per caught per 1000 hook

segment or per 1200 m section of longline, whichever is the shorter.

The inclusion of data on VMEs in the ICES VME database required some informal definitions to
be created by WGDEC to enable users to include data on VME elements, habitats and indicators,
based on different collection methods. As a result, 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 degre e of confidence and spatial accuracy. VME hab-
itats = VME (ICES, 2016).

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, 2016).

1 http://neafc.org/system/files/Rec19-Protection-of-VMEs_0.pdf
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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 (ICES2013).

3.2 Background

The ICES VME data call in January 2019, requested ICES member states to submit data to the
ICES VME database. All data submitted to the database since the previous WGDEC meeting in
March 2018 is considered new data for WGDEC 2019.

The database stores records of VMEs, 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;

1. Presene records are samples where a VME and/or a VME indicator have been identified
2. Absence records are samples where neither a VME or a VME indicator has been identi-
fied

26 379 new presence records have been submitted to the ICES VME database since March 2018,
which increases the total number of presence records in the database to 41 989.

Of the 26 379 newly submitted presence records, 93 are within the NEAFC Regulatory Area, and
the remaining 26 286 are within the Exclusive Economic Zones of North Atlantic ICES/NAFO
member states.

As part of the 2019 data call, 314 absence records were submitted. These, along with absence
records submitted in previous years, are summarised in section 3.4.

The new data has been submitted by data providers from six ICES member countries.

3.3 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)

3.3.1 United Kingdom (Marine Scotland)

Marine Scotland submitted information on new VME indicator records to ICES as part of the
VME data call for 2019. These records arose from scientific bottom trawl surveys undertaken
during the 12182 (21 Augustt15 September 2018) and 1318319 Septembet 1 October 2018)
fisheries research surveys, which used Jackson BT 184 and BT 137 bottom trawls respectively,
with groundgear bag nets attached. Trawls were undertaken in the Faroe-Shetland Channel, on
the Wyville -Thomson Ridge and on Rosemary Bank Seamount during the 1218S survey ad on
top of Rockall Bank during the 1318S survey.

From the fisheries research trawl surveys, 283 VME indicator records were submitted to ICES
(Table 3.1). Additionally, 19 trawls where no VME indicators were identified have been submit-
ted as absence recads.

2 https://www.bodc.ac.uk/resources/inventories/cruise inventory/report/17134/

3 https://www.bodc.ac.uk/resources/inventories/cruise_inventory/report/17139/
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Table3.1. Summary of VME indicator records submitted by Marine Scotland

VME indicator Number of records
Cup coral 15

Gorgonian 4

Seapen 23

Soft coral 14

Sponge 212

Stony coral 14

Stylasterids 1

3.3.2 Canada (Department of Fisheries and Oce&@@nada)

For the 2019 data call, the Department of Fisheries and Oceans (DFO) Canada submitted 21 353

VME indicator records, including gorgonians, sea pens, and sponges to the ICES VME database

(Table 3.2). These records were from annotations of benthic imagery data collected during an

oceanographic research mission onboard the Canadian Coast Guard ShipHudsonto the Eastern

Scotian Slope, located off Banquereau Bank, Nova Scotia, in June 2018. The purpose of data col-

lection in this area was to validate a large gorgonian coral Significant Benthic Area (SBA) identi-

fied through kernel density estimation and species distribution modelling techniques, and to

collect data to inform the boundaries of a proposed conservation area*.

Video data was collected using thl WEUDI UWEEOI UEwUaUUl Ow?" EOxOE2> OWEOQE
UUPOT wUOT T w?K* w" EOl UE? WEUOXx WEEOI UEwUaUUI 06w wUOUEOwWO
notated and grouped into functional groups (sponges, N=16 602; sea pens, N=6661; large gorgo-

nian corals, N=8338; small gorgonian corals, N=1363). Additionally, data on the occurrence of the

tube-dwelling anemone Pachycerianthus boreal{sl=10 656), which is recognized as a VME indi-

cator species by NAFO (NAFO, 2019) were also submitted. These data and their analyss are

summarized in a DFO technical report (Beazley et al, 2019).Figure 3.1 and Figure 3.2 show ex-

ample images of VME indicators from the survey.

Table3.2. Summary of VME indicator records submitted by DFO Canada

VME indicator Number of records
Anemones 1729
Gorgonian 5234
Seapen 5621
Sponge 8769
4 https://www.canada.ca/en/fisheries -oceans/news/2018/03/threenew-potential -marine-conservation-measures-an-

nounced-off-the-coastof-nova-scotia.html
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Figure3.1 Image ofPachycerianthus borealis tube dwelling anemone VME indicator, from the Eastern Scotian Slope in
Canada, identified during the DFO survey in 2018 at 189 m deptepartmentof Fisheries and Oceans Canada

Figure3.2 Image ofPrimnoa resedaeformiand Paragorgia arboreagorgonian VME indicators, from the Eastern Scotian
Slope in Canada, identified during the DFO survey in 2018 at 276 m d@piepartment of Fisheries an@ceans Canada
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3.3.3  Norway (Institute of Marine Research)

Two different datasets were submitted to the ICES VME database by the Institute of Marine Re-
search (IMR), Norway, in 2018 (after the VME data call for 2017/18) and for the 2019 VME data
call.

Data on VME occurrence were submitted from 21 cruises which took place from 2006 to 2016, as
part of the Norwegian National mapping programme MAREANO 5. The data consisted of 995
records of VME habitats, covering eight habitat sub-types (Table 3.3), from 639 video samples
(covering 200 m long distances along the seafloor). The positions provided to the database are
mid points from each video tow and depths represent mean depths from each video tow. Figure
3.3 and Figure 3.4 show example images of VME habitats from th e cruises.

Table3.3. Summary of VME habitat records submitted by IMR Norway

VME Habitat Type Number of records
Anemone aggregations 3

Coldwater coral reef 530

Coral Garden 100

Deepsea Sponge Aggregations 283

Seapen fields 79

Figure3.3 Example of deefsea sponge aggregation VME habitat from the MAREANO progran®MAREANO, Institute
of Marine Research, Norway

5 www.mareano.no

ICE
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Figure3.4 Example of coldvater coral reef VME habitatfrom the MAREANO programmeé® MAREANO, Institute of
Marine ResearchNorway

For the 2019 VME data call, Norway also contributed records of sponge by-catch data from the
joint Norwegian -Russian Barents Sea Ecosystem Survey (BESSYhese data provide timeseries
of sponges recorded in the Barents Sea from 2006 to 2018 bydttom trawl sampling. The sam-
pling is based on a regular grid and provide habitat mapping with a comprehensive spatial cov-
erage of the seafloor. This dataset represents the first records in the ICES VME database for the
Barents Sea. In total, 2291 new presnce records were submitted (Table 3.4), comprising 27 dif-
ferent taxa of sponges which have been identified as sponge indicators. Additionally, 288 records
of trawls where no VME indicators were identified have been submitted as absence data.

Table3.4. Simmary of VME indicator records submitted by IMR Norway

VME indicator Number of records

Sponge 2291

3.3.4 Ireland (Marine Institute)

Owl RUI OUPYT wUUUYT awlhi w( Ul OECEZUwW$ S99 whEUwWI UOET EwEa wl
P$, %NAwDOw! YAOwbPT PET WPEUWEOOUEDPOEUI EWEOEWO! EwEa w( |
o( OUT TUEUI Ew, ExxDOT wi OUwUT 1 w2UUUEDOEES) wial YI OOx Ol OU
The survey, commissioned by the National Parks and Wildlife Service (NPWS), conducted Re-
motely Operated Vehicle (ROV) dives along the Irish Northwest Continental margin to monitor
the abundance and distribution of offshore cold -water reef habitat. These data are the first of a
three-year assessment of sensitive habitats in Irish waters.

132 new records of VME habitats including cold -water coral reef, coral gardens and seapen
fields were submitted to the database for the 2019 data call Table 3.5). Additionally, 7 ROV dives

6 https://www.imr.no/tokt/okosystemtokt i barentshavet/survey reports/survey report 2018/nb -no
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from which no VME habitats were identified have been submitted as absence data. Figure 3.5,
Figure 3.6 and Figure 3.7 show example images of VME habitats from the survey.

Table3.5. Summary of VME habitat records submitted by tMarine Institute Ireland

VME Habitat Type Number of records
Anemone aggregations 3

Coldwater coral reef 15

Cold seeps 2

Coral Garden 67

Deepsea Sponge Aggregations 6

Mud and sand emergent fauna 25

Seapen fields 14

Figure3.5 Example of coldvater coral reef VME habitat from the Irish Continental Shelf identified during the SeaRover
2017 survey © SeaRover survey / Ireland Department of Agriculture, Food and Marine / EU European Maritime and
Fisheries Fund / INFOMAR

ICE
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Figure3.6. Example of a sepen field VME habitat from the Irish Continental Shelf identified during the SeaRover 2017
survey © SeaRover survey / Ireland Department of Agriculture, Food and Marine / EU European Maritime and Fisheries
Fund / INFOMAR

Figure3.7 Example of a coral garden VME habitat from the Irish Continental Shelf identified during the SeaRover 2017
survey © SeaRover survey / Ireland Department of Agriculture, Food and Marine / EU European Maritime and Fisheries
Fund / INFOMAR

13
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3.3.5 Spain (Spanish Ingtite of Oceanography)

2xEPOWUUEOPUUI EWEWS5, SWEEUEUI OwOUDT POEUDPOT wi UOOwWUT T u
6EUI UWEOEwW5U0U001 UEEOIT w$ EOUa kudl, @Q017) anghe Réséarch $easélw . Ul NE U
Sarmiento de Gamb@&SIC). The cruise was conductedby the Spanish Institute of Oceanography

(IEO) within the framework of the Horizon 2020 European project ATLAS 7. The data were sub-

mitted from ROV surveys at the Gazul Mud Volcano (Gulf of Cadiz, Spain), and the Formigas

Seamount (Azores). The VME habitat records submitted from both these are summarised in Ta-

ble 3.6.

Two ROV transects were conducted covering a depth range from 386 to 473 m, through which
18 records of VME habitats were identified from the Gazul Mud Volcano. In addition, 18 records
of VME habitats were identified from Formigas Seamount. Figure 3.8, Figure 3.9 and Figure 3.10
show example images of VME habitats from the survey.

Table3.6. Summary of VME habitat records submitted by IEO Spain

VME Habitat Type Number of records
Coldwater coral reef 1

Coral Garden 22

Deepsea Sponge Aggregations 9

Mud and sand emergent fauna 4

7 https://www.eu -atlas.org/
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Figure3.8 Callogorgia verticillata part of a coral garden VME habitat at the Gazul Mud Volcano, identified during the
MEDWAVES cruise in 2016 © Spanish togi of Oceanography

Figure3.9 Example of a coral garden VME habitat from Formigas Seamount, identified during the MEDWAVES cruise in
2016 © Spanish Institute of Oceanography

15
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Figure3.10Further example of a coral garden VME habitat at Formigas Searhrom the MEDWAVES cruise in 2016 ©
Spanish Institute of Oceanography

3.3.6 Iceland (Marine and Freshwater Research Institute)

A total of 1279 records of new VME habitats and indicators were submitted by the Marine and

Freshwater Research Institute (MFRI) of Iceland through the ICES VME data call for several lo-
cations along Iceland's southern shelf. The data were obtained during a survey carried out in
2004 by the Marine and Freshwater Research Institute on board the R/VBjarni Seemundssoito
locate and map cold-water coral reefs and other VME areas within Iceland's EEZ.

The data provided observations from 14 ROV transects carried out within the Skaftardjuap,
Skeidarardjup, and Reynisdjup troughs, on the Oraefagrunn bank, and on the Reykjanes Ridge.
Records of VME indicators included anemones, gorgonians and sponges (Table 3.7). The data
also include observations of cold-water coral reef habitats (Table 3.8). Figure 3.11 shows an ex-
ample image of a VME habitat from the survey.

Table3.7. Summary of VME indicator records submitted by MFRI Iceland

VME indicator Number of records
Anemones 294
Gorgonian 144
Seapen 275
Sponge 427
Sony coral 134

Stylasterids 5

ICE
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Table3.8. Summary of VME habitat records submitted by MFRI Iceland

VME Habitat Type Number of records

Coldwater coral reef 134

Figure3.11 Example of a coldvater coral reef VME habitat from the Southern shelf of Iceland, identified during the MFRI
2004 survey © Marine Freshwater Research Institute

3.3.7 Russia

VME data were collated by Russia from April -May 2018 from fishing trawl bycatch records. Data
were collected from fisheries observers on one fishing vessel cruise to the Grand Bank of New-
foundland and the Flemish Cap (NAFO divisions 3LM). In the NAFO Regulatory Area (RA),
cold-water corals were recorded in the waters of the Flemish Cap, the Flemish Pass and the
Grand Banks of Newfoundland. VME indicators included soft and dendriform corals, sea -pens
and deep-sea sponges. The amount of VME indicator species caught throughout the NAFO RA
did not exceed 1 kg per haul. These data were notsubmitted to ICES for inclusion in the VME
database in time for consideration at WGDEC 2019, but will be submitted in 2020 for further
consideration at WGDEC 2020. A working paper submitted by Russia detailing the records dis-
cussed above is included in Catches of cold-water corals and sponges in the North Atlantic as
reported in observations obtained by Russian fishing vessels in 2018
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3.3.8  Data resubmissiong United Kingdom (Joint Nature Conserva-
tion Committee)

The Joint Nature Conservation Committee (JNCC) submitted 10 VME indicator records of stony
corals (Lophelia pertugafrom Hatton Bank to the ICES VME database as part of the 2019 data call
(Table 3.9). These are historic records from the scientific literature and have previously been con-
sidered by the group during WGDEC 2005 (ICES, 2005). However, these records had not yet been
submitted to the database.

Location and metadata of these records was gahered from Frederiksen et al(1992). The samples
were collected in 1987 using a rock dredge and include 6 records of living coral and 4 records of
dead coral.

Table3.9. Summary of VME indicator records submitted by the INCC

VME indicator Number of records

Stony coral 10

3.4 Results of studies with no VME records (absence data)
WUUOOEUVUA WOl wUOT T wUUUYT AawEEVUEwWPT 1 Ul wOOwS5, $Uwk1 Ul wUl E

in the VME database was presented to the group. As of WGDEC 2019, there are 433 records of

proposed absence data collected between 2006 and 2018Apsence data originates from both

trawls and ROVs, however these methods record absence at different spatial scales. Addition-

ally, trawling has a low VME catchability, which hinders its usefulness as an indicator of ab-

sence. Both of these caveats would need to be considered carefully if WGDEC was to report on

the absence of VMEs.

Due to these outstanding questions on the use of the absence data in the ICES VME database, it
was decided that absence reords would not be considered as part of ToR [b] during WGDEC
2019. Instead a ToR focused on developing standards for provision of absence data has been
proposed for WGDEC 2020.

Table 3.10). These records are spread across the NEAFC Regulatory Area (RockdBank and the

' EUI O0U w21 EAOQWUT T wa*zUw$$90w( Ul OECEzUw$3$90w- OUPEazU
Absence data originates from both trawls and ROVs, however these methods record absence at

different spatial scales. Additionally, trawling has a low VME catchability , which hinders its use-

fulness as an indicator of absence. Both of these caveats would need to be considered carefully
if WGDEC was to report on the absence of VMEs.

Due to these outstanding questions on the use of the absence data in the ICES VME databse, it
was decided that absence records would not be considered as part of ToR [b] during WGDEC
2019. Instead a ToR focused on developing standards for provision of absence data has been
proposed for WGDEC 2020.



ICES |

WGDEC2019

Table3.10. Absence record observations frodifferent survey methods (bottom trawl, ROV, or not reported) per year

Observation year Trawl ROV Not reported Total per year
2018 19 - - 19
2017 48 7 - 55
2016 47 - 53 100
2015 12 - - 12
2014 30 - - 30
2013 62 - - 62
2012 52 - - 52
2011 31 1 - 32
2010 18 - 4 22
2009 39 - - 39
2008 - - - -
2007 3 - - 3
2006 7 - - 7
Total per survey method 368 8 57 433

3.5 OSPAR habitats database records

The OSPAR databaséis updated annually and provides data on habitats listed on the OSPAR
list of threatened and/or declining species and habitats (OSPAR Agreement 200806). Not all
habitats would be considered VMEs and records are included across all depths in the OSPAR
region, however there are six deep-sea habitats of relevanceiophelia pertuseeefs; Coral gardens;
Deep-sea sponge aggregations; Oceanic Ridges with Hydrothermal Vents; Seamounts; and Sea
pen and burrowing megafauna communities. However, these OSPAR records are managed and
administered independently of ICES and the ICES VME database.

Historically, records from the OSPAR database have been considered (and reported) by WGDEC

when undertaking Terms of Reference in relation to the distribution of VME habitats . For exam-

ple, at WGDEC 2018, this was achieved by considering relevant records from the OSPAR 2015
database. During WGDEC 2018, it was noted that some records of VME habitats had been sub-
mitted by some ICES member states to the OSPAR habitats database, bdunot the ICES VME

database. It was therefore agreed that in future, these data should be included within the ICES

VME database wherever possible, being mindful to avoid duplicate records.

To support this, work took place intersessionally after WGDEC 2018, to explore the possibility

of automating the inclusion of OSPAR records into the VME database using a data script devel-
oped in R. This required the matching of fields between the OSPAR and ICES VME data profor-
mas, and determination of mandatory fields in the ICES VME database that would need to be

8 https://odims.ospar.org/
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completed using the OSPAR datasets before crosgopulation of data could begin. Further de-
velopment of this work was discussed during WGDEC 2019, and a number of issues need to be
addressed before this workflow c an be finalised:

i Completion of all mandatory fields in the ICES VME database using the OSPAR
metadata where possible;
1 Determination of the appropriate survey data collection method, noting that the OSPAR

database enables multiple methods to be assigned fo the survey whereas the ICES data-
base allows only one;

1 2EUI T OPOT wOil w. 2/ 1wWEEUVUEwWwx OPOUUVUwWI OUwWEUT EVwa wl YYOuw
dataset;
1 $O0UUUDOT wOOOaws ET UUEDOz wUI EOQUEU Wi UOOWUT T w. 2/ 1uwE
s E1 UUE b Oiz WEDE Qs WWHIEE OUE U O
i Consideration of the quality of validation for OSPAR habitats vs that of VME habitats
from data suppliers, as not all OSPAR habitat records may be confirmed VME habitat
types;
i Consideration and agreement of OSPAR habitats vs VME habitatsin terms of definition
pl 6T 6w. 2/ 1ws2]1 Ex]I OUWEOEWEUUUOPDOT wOI T EI EUOEWEOC
i Removal of records already submitted to both the OSPAR and the ICES VME database,

to ensure no duplication, including those submitted with coordinates of different preci-
sion (e.g. 2 decimal places vs 5 decimal places).

Further work will take place intersessionally before submission of OSPAR database records to
the ICES VME database. It was agreed that a quality control exercise should be undertaken be-
fore submission to ensure data suppliers are confident that the records are accurate and do not
duplicate existing records. The final discussion point around coordinate precision is particularly
prudent as there is a high risk of duplicate records if this is no t carefully implemented.
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4  Provision of new information on VMES in the
NEAFC Convention Area and EU waters, review of
fishing activity in NEAFC waters and drafts of NEAFC
and EU VME advied oR[b]

Provide all available new information on the distribution of vulnerable habitats (VMES) in

the NEAFC Convention Area. Using the most recent NEAFC spatial layers of fishing activity
analysed by WGSFD, produce a first draft of the annual NEAFC VME advise for further con-
sideration by a review group (RGVME) and advisory committees advice drafting group
(ADGVME). In addition, provide new information on location of habitats sensitive to partic-

ular fishing activities (i.e. vulnerable marine ecosystems, VMEs) w ithin EU waters; and pro-
duce a first draft of the annual EU VME advise for further consideration by a review group
(RGVME) and advisory committees advice drafting group (ADGVME) t ToR [b]

4.1 Areas with new, historical or resubmitted VME data

This chapter is split according to areas within the NEAFC Regulatory Area and those areas
within the EEZs of EU countries and wider. No hew VME submissions were received for areas
within the NAFO Regulatory Area.

Areas considered within the NEAFC Regulatory Area:

| Rockall Bank
| Hatton Bank
| North East Barents Sea

Areas considered within the EEZs of various countries:

Faroe-Shetland Channel

Rockall Bank

Rosemary Bank Seamount

Whyville -Thomson Ridge

Irish continental shelf

Spanish continental shelf (Gulf of Cadiz)

Formigas Seamount

Mid -Norwegian continental shelf

"1 OUUEOw! EUI OUU w21 EWEOEwW2OUUT wel U0w! EUI O0UVw21 Euwg
North West Barents Sea (Svalbard)

=A =4 =4 -4 -4 4 4 -4 -8 -9

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).
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4.2 Areas considered within the NEAFC Regulatory Area

421 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 th e UK and Ireland.

New VME indicator data within the NEAFC Regulatory Area on Rockall Bank were submitted
by the UK (Figure 4.1). Records came from a Marine Scotland Science scientific bottom trawl
survey (1318S) on the RVScotiag as detailed in Section3.3.1.

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 confidencl wOEal UWEUUOEPEUI EwbpDUT wOI T w5, $wpki DT T UDOT wEOI
in Figure 4.3. High confidence cells are shaded black, medium confidence cells are shaded grey

and low confidence cells are shaded white.
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Base map: Imagery reproduced from the GEBCO_2014 Grid, version 20150318, www.gebco.net. EEZ: Flanders Marine Institute (2018). ime Boundaries Geodatat version
10. Available online at http://www.marineregions.org/. Custom map projection: Proj4: +proj=lcc +lat_1=47 +lat_2=59 +lat_0=0 +lon_0=-14.5 +x_0=0 +y_0=0 +datum=WGS84
+units=m +no defs.

Figure4.1. New VME records submitteh 2019 for Rockall Bank within the NEAFC Regulatory Area (new records outside
the NEAFC Regulatory Area are displayed as transparent). Note, other (historic) VME records from the VME database for
this area are not displayed.
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Figure4.2. Output of the VME weighting algorithm for the area shown kigure4.1 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 2019) records from the ES VME database.
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actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 201 re
from the ICES VME database.
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4272 Hatton Bank

Hatton Bank is a large volcanic bank, situated in the Atlantic Northwest Approaches, towards
the western extent of the UK continental shelf. It is an elongate, arcshaped bank, stretching
nearly 500 km in length and rising up to 1 km above the surrounding seabed.

As noted in Section 3.3.8 records for Hatton Bank were re-submitted in 2019, following a review
of data noted in previous WGDEC reports that did not appear in the ICES VME database. These
data (Figure 4.4) were submitted by the UK for the 2019 data call from literature (Frederiksen et
al., 1992).

The weighting algorithm has been re-run to include these VME records, and the output is shown
in Figure 4.5. The confidence layer for the VME index for Hatton Bank is shown in Figure 4.6.
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Figure4.4 New VME records rsubmitted to the VME database in 2019 for Hatton Bank within the NEAFC Regulatory
Area. Note, other VME records from the VME database for this area are not displayed.
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Figure4.5 Output of the VME weighting algorithm for the area shown figure4.4 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 2019) record from the ICES VME database.
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actual records of VME (e.g. VME habitats) are not assigned a confidence rating. This includes all (not only 2019) records
from the ICES VME database.
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4.2.3 North East Barents Sea

New VME indicator data were submitted by Norway for the North East Barents Sea within the
NEAFC Regulatory Area (Figure 4.7). Data were from bottom trawls from the joint Norwegian -
Russian Barents Sea Ecosystem Survey (BESS) as detailed in Secti8rB.3

Updated outputs of the weighting algorithm with these new VME data ar e shown in Figure 4.8,
and the confidence layer for the VME index is shown in Figure 4.9.
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Figure4.7. New VME indicator records (green crosses) submitted to the VME database in 2019 for the Central Barents

Sea.

The NEAFC Regulatory Area is shown asangerline.
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Figure4.8. Output of the VME weighting algorithm for the area shown fiigure4.7. 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.
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actual records of VME (e.g. VME habitats) are not assigned a confidence rating.
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4.3 Areas considered within the EEZs of various countries

431 FaroeShetland Chnnel

The Faroe Shetland Channel is a deep channel located north of Scotland within the EEZ of two
countries; UK and the Faroe Islands (Denmark). However, all new records submitted for this
area occur within the UK EEZ (Figure 4.10). New VME indicator dat a submitted include sponges,
soft corals, seapens and gorgonians, from a Marine Scotland Science scientific bottom trawl sur-
vey (1218S), as detailed in Sectior8.3.1

Updated outputs of the weighting algorithm with these new VME data are shown in  Figure 4.11,
and the confidence layer for the VME index is shown in Figure 4.12.
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Figure4.10.New VME records submitted to the VME database in 2019 for the Faroe Shetland Channel within EU waters.
Note, other VME records from the VME database for this area moedisplayed.
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Figure4.11. Output of the VME weighting algorithm for the area shown figure4.10 showing the VME Index; the like-
lihood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2019) records from the ICES VME database.
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that actual records of VME (e.g. VME habitats) are not assigned a confidence rating. Note, this includes all (not only 2019)
records from the ICES VME database.
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4.3.2 Rockall Bank

New VME indicator data was submitted during the 2019 data call for the area of Rockall Bank

PPUI POwUT I wé* wuECEW( Ul OECEZUwWw$$98 WH#EUEWPEUWI UOOWE w, [
detailed in Section 3.3.1

New records of cup corals, gorgonians, seapens, goonges and stony corals were collected from

scientific bottom trawl surveys on the North East of Rockall Bank outside of the VME closure
area and within the Haddock Box closure (Figure 4.13).

Updated outputs of the weighting algorithm with these new VME da ta are shown in Figure 4.14,
and the confidence layer for the VME index is shown in Figure 4.15.
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Figure4.13. New VME records submitted to the VME database in 2019 for Rockall Bank within EU waters. Area (new
records outside EU waters are displayed aarisparent). Note, other VME records from the VME database for this area
are not displayed.
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Figure4.14. Output of the VME weighting algorithm for the area shown figure4.13 showing the VME Index; the like-
lihood of encountering a VME within each grizkll (ranging from low to high); and presence of actual VME. Note, this
includes all (not only 2019) records from the ICES VME database.
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that actual records of VME (e.g. VME habitats) are not assigned a confidence rating. Note, this includes all (not only 2019)
records from the ICES VME database.
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4.3.3 Rosemary Bank Seamount and Wywvillllomson Ridge

New VME indicator data were submitted by the UK for Rosemary Bank Seamount and the Wy-
ville -Thomson Ridge, located to the northwest of Scotland within the UK EEZ. Additional rec-
ords were submitted for an area to the northwest of Wyville -Thomson Ridge within the Faroese
EEZ (Figure 4.16). New VME indic ator data were submitted from a Marine Scotland Science sci-
entific bottom trawl survey (1218S), as detailed in Sectior8.3.1

Updated outputs of the weighting algorithm with these new VME data are shown in  Figure 4.17,
4.17and the confidence layer for the VME index is shown in Figure 4.18.
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Figure4.16.New VME records submitted to the VME database in 2019 for Rosemary Bank Seamount and Wyville Thom-
son Ridge within EU waters, and the Faroese EEZ. Note, other VME records from the VME database foiathi® aret
displayed.
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Figure4.17. Output of the VME weighting algorithm for the area shown figure 4.16howing the VME Index; the like-
lihood of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME. Nate, thi
includes all (not only 2019) records from the ICES VME database.
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that actual records of VME (e.g. VME habitats) are not assignedrdidence rating. Note, this includes all (not only 2019)
records from the ICES VME database.
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434 Irish continental shelf
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Marine Institute from the Marine Insti tute and INFOMAR 2017 SeaRover survey. These data

were collected by ROV dives along the Irish Continental margin, see Section3.3.4and are shown

in Figure 4.19 and Figure 4.22.

Updated outputs of the weighting algorithm with these new VME data are shown in  Figure 4.20
and Figure 4.23, and the confidence layer for the VME index is shown in Figure 4.21and Figure
4.24,
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Figure4.19. New VME records submitted to the VME database2®il9 for the Irish/Scottish Continental Shelf within EU
waters (see alsdrigure4.22)
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Figure4.20. Output of the VME weighting algorithm for the area shown Figure4.19 showing the VME Index; the like-
lihood of encountering a VME within each grid célanging from low to high); and presence of actual VME.
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