
 
 

 

 

 

ICES SCIENTIFIC REPORTS 
 
RAPPORTS  
SCIENTIFIQUES DU CIEM 

 
  
 ICES  INTERNATIONAL COUNCIL FOR THE EXPLORATION OF THE SEA 

 CIEM COUNSEIL INTERNATIONAL POUR L’EXPLORATION DE LA MER 

 

  

WORKING GROUP ON DEEP-WATER 
ECOLOGY (WGDEC) 

VOLUME 3 | ISSUE 89 



 

 

  

International Council for the Exploration of the Sea 
Conseil International pour l’Exploration de la Mer 

H.C. Andersens Boulevard 44-46 

DK-1553 Copenhagen V 

Denmark 

Telephone (+45) 33 38 67 00 

Telefax (+45) 33 93 42 15 

www.ices.dk 

info@ices.dk 

 

The material in this report may be reused for non-commercial purposes using the recommended cita-

tion. ICES may only grant usage rights of information, data, images, graphs, etc. of which it has owner-

ship. For other third-party material cited in this report, you must contact the original copyright holder 

for permission. For citation of datasets or use of data to be included in other databases, please refer to 

the latest ICES data policy on ICES website. All extracts must be acknowledged. For other reproduction 

requests please contact the General Secretary. 

 

This document is the product of an expert group under the auspices of the International Council for the 

Exploration of the Sea and does not necessarily represent the view of the Council. 

 

ISSN number: 2618-1371 I © 2021 International Council for the Exploration of the Sea 



 

 

ICES Scientific Reports 

Volume 3 | Issue 89 

WORKING GROUP ON DEEP-WATER ECOLOGY (WGDEC) 

Recommended format for purpose of citation: 

ICES. 2021. Working Group on Deep-water Ecology (WGDEC). 

ICES Scientific Reports. 3:89. 162 pp. http://doi.org/10.17895/ices.pub.8289 

Editors 

Laura Robson 

Authors 

Hranner Mar Asgeirsson • Peter Auster • Andreia Braga-Henriques • Marina Carreiro-Silva • Ana Colaço 

• Anna Downie • Neil Golding • Kyran Graves • Kerry Howell • Georgios Kazanidis • Ellen Kenchington • 

Lenaick Menot • Anna Metaxas • Telmo Morato • Pål Mortensen • Javier Murillo-Perez • Steinunn Hilma 

Olafsdottir • Chris Pham • Carlos Pinto • Laura Robson • David Stirling • Sebastian Valanko • Ida Vee • 

Rui Vieira • Les Watling • Joana Xavier • Denis Zakharov 

 



ICES | WGDEC   2021 | i 
 

 

Contents 

1 Opening of the meeting ................................................................................................................ 1 
2 Adoption of the agenda ................................................................................................................. 2 
3 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 

appropriately using the ICES VME Database, and disseminate via the Working Group 

report and ICES VME Data Portal – ToR [a] ................................................................................... 4 
3.1 Vulnerable Marine Ecosystem (VME) terminology used by WGDEC ............................... 4 
3.2 Background ...................................................................................................................... 4 
3.3 WGDEC VME Data Quality Assurance sub-group ............................................................ 5 
3.4 Data providers for ToR [a] ................................................................................................ 7 
3.5 Overview of current data holdings in the ICES VME database ...................................... 30 
3.6 Acknowledgements........................................................................................................ 31 
3.7 References ..................................................................................................................... 31 

4 Provision of new information on VMEs and fishing activities within NEAFC Convention 

Area and EU waters - ToR [b] ...................................................................................................... 34 
4.1 Areas with new, historical or resubmitted VME data .................................................... 34 
4.2 Areas considered within the NEAFC Regulatory Area .................................................... 35 
4.3 Areas considered within the NAFO Regulatory Area ..................................................... 44 
4.4 Areas considered within the EEZs of various countries ................................................. 46 
4.5 Analysis of the 2020 VMS submission from NEAFC, in order to provide 

information and maps on fisheries activities in the vicinity of vulnerable habitats 

(VMEs) ............................................................................................................................ 63 
4.6 References ..................................................................................................................... 75 

5 Provision of new information on VMEs and fishing activity within Josephine Seamount 

and surrounding seamounts........................................................................................................ 76 
5.1 Background .................................................................................................................... 76 
5.2 Existing VME records on Josephine Seamount .............................................................. 77 
5.3 New VME evidence for Josephine Seamount ................................................................ 79 
5.4 Analysis of the 2020 VMS submission from NEAFC on Josephine Seamount ................ 84 
5.5 Potential for damage to the VMEs from mobile bottom contacting gear and 

static gear....................................................................................................................... 87 
5.6 Recommendations ......................................................................................................... 88 
5.7 References ..................................................................................................................... 89 

6 Support the use of the VME weighting algorithm outputs within future ICES advice, and 

considering known limitations, identify and trial approaches to improve the weighting 

algorithm method, and continue to explore alternative options for identifying areas 

where VME are likely to occur – ToR [c] ...................................................................................... 92 
6.1 Introduction ................................................................................................................... 92 
6.2 Options for future development of the MCA and VME Index for identifying areas 

where VME are likely to occur ....................................................................................... 93 
6.3 Current data in the VME database ................................................................................ 97 
6.4 Proposed method for identifying areas where VME are likely to occur using 

weight of evidence ....................................................................................................... 106 
6.5 Proposals to update vulnerability scoring for VME indicators ..................................... 110 
6.6 References ................................................................................................................... 111 

7 Review existing definitions of, and ongoing work to define, VMEs to develop a clear 

procedure for combining the FAO criteria for the assessment of taxa as VME indicators 

and develop pragmatic definitions of VME habitats for specific use by WGDEC and the 

ICES VME database – ToR [d] .................................................................................................... 113 
7.1 Introduction and background ...................................................................................... 113 



ii | ICES SCIENTIFIC REPORTS 3: 89 | ICES 

7.2 Vulnerable Marine Ecosystem definitions ................................................................... 114 
7.3 How to define or classify areas as VMEs? .................................................................... 114 
7.4 Data submission of VMEs to the ICES VME database .................................................. 117 
7.5 Conclusions .................................................................................................................. 120 
7.6 References ................................................................................................................... 120 

8 Assess the outcomes and proposed next steps made by WKPHM (and the review of the 

report) on the use of predictive habitat models in ICES advice and identify what role 

WGDEC could have over the next few years in implementing these steps and furthering 

the use of predictive habitat models to support ICES advice – ToR [e] .................................... 123 
8.1 Introduction and Background ...................................................................................... 123 
8.2 WGDEC Response to WGMHM Report ........................................................................ 124 
8.3 Modelling Specification and Broader Questions of Model Uses in ICES Advice .......... 124 
8.4 Challenges in Developing and Retrieving New PHMs .................................................. 126 
8.5 Next Steps and a second workshop ............................................................................. 127 

Annex 1: Participants List ........................................................................................................................ 128 

Annex 2: Resolutions .............................................................................................................................. 130 

Annex 3: ICES Vulnerable Marine Ecosystem (VME) Data Quality Assurance (QA) Sub-group: 

Mode of Operation .................................................................................................................... 132 
Annex 4:ICES VME Data Flowk ................................................................................................................ 135 
Annex 5 Revised VME Format Description ............................................................................................. 136 

Annex 6: Benchmark Planning and Data Problems ................................................................................. 150 

Annex 7: Technical minutes from the Vulnerable Marine Ecosystems Review Group ......................... 1503 



ICES | WGDEC   2021 | iii 
 

 

i Executive summary 

The joint ICES/NAFO Working Group on Deep-water Ecology (WGDEC) collates new 

information on the distribution of Vulnerable Marine Ecosystems (VMEs) for use in annual ICES 

advisory 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 11,160 new VME presence records and 3,985 absence records were submitted and 

uploaded into the VME database. Following decisions at WGDEC 2020, a VME Data QA sub-

group was initiated to undertake a quality control review of new data submissions in advance 

of the WGDEC meeting, affording more time for WGDEC to focus on other ToRs during the 

meeting. The QA sub-group successfully reviewed all new data submitted, allowing timely re-

submission by data providers before the meeting commenced. The group also identified some 

changes to the VME data call that would improve the quality of data being ingested into the 

VME database, such as changes to the obligations to complete specific VME data call fields.  

All new QA’ed data submissions and outputs of the VME Weighting algorithm, displaying the 

likelihood of VME presence (VME Index) and confidence, were mapped to support ICES in 

providing advice on the distribution of VMEs in the North Atlantic. 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. Following an additional ICES advice request from NEAFC, the group also 

reviewed all available VME data from the Josephine Seamount, and a recommendation was 

made that a closure proposal advised by ICES in 2013 should be re-considered. No other closure 

proposals were recommended this year.  

A further objective this year was to review the VME weighting algorithm, developed by WGDEC 

in 2015, to identify potential development options. The use of the weighting algorithm outputs 

for the WKEUVME workshop in 2020 raised some concerns about its applicability for use within 

ICES advice. The work this year therefore considered two options to facilitate wider use of the 

VME Index. Trials were undertaken during the meeting, and the preferred approach was to build 

a complementary index of the likelihood of VME presence based on weight of evidence, whilst 

maintaining the original index in its current form. This work will be furthered in 2022. 

Following updates to the list of VME indicator taxa made in 2019 and 2020, the group also 

considered the challenges of identifying when VME indicator taxa from seabed samples from 

research surveys could be defined as a ‘VME’ for submission to the VME database. Summaries 

were provided of known methods used by data suppliers in identifying VME from seabed 

imagery data.  

Finally, the group considered the work undertaken by the Working Group on Marine Habitat 

Mapping (WGMHM) on the use of predictive habitat models (PHMs) in ICES advice, following 

the Feb 2021 workshop (WKPHM). A set of next steps were proposed to support continued 

progress, with a specific recommendation for a second workshop to refine the criteria established 

during WKPHM; identify the broader questions about how PHMs could be used in ICES advice; 

and trial run use of models for ICES advice to identify key issues to resolve before furthering this 

work through an ICES benchmarking process. 
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1 Opening of the meeting 

The Working Group on Deep-water Ecology (WGDEC), chaired by Laura Robson (UK), met 

online from 7 – 11 June 2021. The meeting was run in parallel with the Working Group on Spatial 

Fisheries Data (WGSFD), chaired by Neil Campbell and Roi Martinez, and a joint plenary session 

was arranged for Tuesday 8th June.  

WGDEC commenced in plenary at 10 am BST on Monday 7th June 2021. 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: Neil Golding  

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

• ToR [c] lead: Anna Downie 

• ToR [d] lead: Pål Mortensen 

• ToR [e] lead: Kerry Howell 

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 and ToR leads. The 

group then agreed how they would tackle each ToR, and the group was split into small groups 

to work on each ToR remotely.   

Dedicated plenary sessions were held throughout the week via TEAMS. During these plenary 

sessions, ToR leads updated the group with progress and issues were discussed. Participants 

could also comment on working documents via the WGDEC SharePoint site. At the end of the 

week, the Working Group was formally closed at 4 pm on Friday 11th June 2021 by the Chair.  
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2 Adoption of the agenda 

The Joint ICES/NAFO Working Group on Deep-water Ecology (WGDEC), chaired by Laura Rob-

son, UK, will meet 7-11 June 2021 online 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. This should also include information on the distribu-

tion of vulnerable habitats in subareas of the Regulatory Area that are closed to fishing 

for other purposes than VME protection. In addition, provide new information on loca-

tion of habitats sensitive to particular fishing activities (i.e. vulnerable marine ecosys-

tems, VMEs) within EU waters;  

c) To support the use of the VME weighting algorithm outputs within future ICES advice, 

and considering known limitations, identify and trial approaches to improve the 

weighting algorithm method, and continue to explore alternative options for identifying 

areas where VME are likely to occur;  

d) Review existing definitions of, and ongoing work to define, VMEs to develop a clear 

procedure for combining the FAO criteria for the assessment of taxa as VME indicators 

and develop pragmatic definitions of VME habitats for specific use by WGDEC and the 

ICES VME database. 

e) Assess the outcomes and proposed next steps made by WKPHM (and the review of the 

report) on the use of predictive habitat models in ICES advice and identify what role 

WGDEC could have over the next few years in implementing these steps and furthering 

the use of predictive habitat models to support ICES advice. 

 

WGDEC will report on TORs a and b by 2 July 2021 and all other TORs by 20 August 2021 to the 

attention of the ACOM 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 

justification 

ToR [a] 

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 

include aspects such as ocean basin processes.  Therefore, collating information on 

vulnerable habitats (including important benthic species and communities) across this 

wide geographic area (and adjacent waters) is essential. To this end, a VME data call will 

be run in 2021, facilitated by the ICES Data Centre.  Data will be quality 

checked/prepared at least one month in advance of WGDEC 2021 by the ICES Data 

Centre and a newly formed intersessional subgroup of WGDEC. 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] 

This information and associated maps are required to meet the NEAFC request “to 

continue to provide all available new information on distribution of vulnerable habitats 
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in the NEAFC Convention Area” as well as part of the European Commission MoU 

request to “provide any new information regarding the impact of fisheries on sensitive 

habitats”. The location of newly discovered/mapped sensitive habitats is critical to these 

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. However, a number of limitations to the weighting algorithm 

have been identified, including those detailed in the WGDEC 2017 report. Furthermore, 

in 2019, new methods of determining VME likelihood were explored via kernel density 

estimation (KDE) and predictive habitat models. This ToR will focus on developing 

improvements to the method to the VME weighting algorithm, and will further explore 

alternative methods for assessing likelihood of VME presence, including considerations 

of outputs of the WKPHM.   

ToR [d] 

VMEs are currently defined within ICES work following the five FAO criteria; 

uniqueness/rarity; functional significance; fragility; slow recovery; and structural 

complexity. When multiple criteria are used, a clear procedure for deciding how to 

assess these in combination is needed, to avoid subjectivity introduced by individual 

understanding. Furthermore, to increase confidence in use of accumulated information 

on VME distributions from the ICES VME database, clearer definitions of the VMEs need 

to be developed. This ToR will therefore focus on the review of existing definitions of, 

and ongoing work to define, VMEs to develop a clear procedure for combining the FAO 

criteria for the assessment of taxa as VME indicators and to develop pragmatic 

definitions of VME habitats for specific use by WGDEC and the ICES VME database.  

ToR [e] 

WKPHM met 1-5 Feb 2021 and developed standards for data and modelling approaches 

for predictive habitat models (PHMs) that could be accepted for use in supporting ICES 

advice, together with a set of criteria for model outputs that would be most useful in 

communicating ICES advice. Recommendations and next steps for this work were 

proposed, and these need to be reviewed by WGDEC to establish how the use of PHMs 

in ICES advice could be taken forward. 

Resource 

requirements 

Some support will be required from the ICES Secretariat. 

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

Secretariat 

facilities 

None, apart from WebEx and SharePoint site provision. 

Financial No financial implications. 

Linkages to 

advisory 

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. 
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3 Collate new information on the distribution of vulner-
able habitats as well as important benthic species and 
communities in the North Atlantic and adjacent wa-
ters, archive appropriately using the ICES VME Data-
base, and disseminate via the Working Group report 
and ICES VME Data Portal – ToR [a] 

3.1 Vulnerable Marine Ecosystem (VME) terminology used by 
WGDEC 

The inclusion of data on Vulnerable Marine Ecosystems (VMEs) in the ICES VME database has re-

quired 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. WGDEC considers infor-

mation 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 habitats = 

VME (ICES, 2016a). The list of VME habitats to be considered by WGDEC was reviewed and 

revised in 2020 (ICES, 2020) 

 

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).  Representative taxa of VME habitats, which 

are recognised as VME indicators, were reviewed and revised by WGDEC in 2020 (ICES, 

2020). 

 

3. 'VME element' refers to seabed topographic features, readily identified using high resolution 

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 2021 requested ICES member states to submit data to the ICES 

VME database. All data submitted to the database since the previous WGDEC meeting in May 2020 

is considered new data for WGDEC 2021, with the exception of a resubmission from France.   

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: 
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• Presence records are samples where a VME habitat and/or a VME indicator have been iden-

tified 

• 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 that, combined, 

form a community which comprise a VME habitat. The mosaic habitats and species 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 provide information on the species com-

munities and habitat (sub)types that make up that VME. 

11,160 new presence records have been submitted to the ICES VME database since May 2020, which 

increases the total number of presence records in the database to 72,370. This count consists 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, 273 are within the NEAFC Regulatory Area, 2,500 are 

within the NAFO Regulatory Area, and the remaining 8,387 are within the Exclusive Economic 

Zones of North Atlantic ICES/NAFO member states. In addition, 3,985 absence records were sub-

mitted. For more information on absence data, see Section 3.5. 

The new data has been submitted by data providers from six ICES member countries (UK, Ireland, 

Norway, France, Spain and Russia). Note that one part of the Spanish submission included data from 

a Non-Governmental Organisation (Oceana). 

3.3 WGDEC VME Data Quality Assurance sub-group 

As recommended in WDGEC 2020 (ICES, 2020), a Vulnerable Marine Ecosystem (VME) data quality 

assurance (QA) sub-group was formally established to undertake quality assurance and quality con-

trol checks on VME data submissions made by ICES member countries.  Historically, data submis-

sions had been subject to manual quality checking when WGDEC itself met. The creation of a dedi-

cated sub-group was in recognition of the significant increase in data submissions to WGDEC which 

occurred over the preceding years, and the subsequent increase in time resource needed to perform 

these data quality checks, in order to maintain the high quality of the ICES VME database, and of 

final ICES advice. 

The primary role of the VME Data QA sub-group was to ensure that submissions of new VME data 

from ICES member countries were scientifically robust and fit for purpose.  VME data may be sup-

plied via a dedicated ICES data call, or on an ad hoc basis.  Regardless, all VME data is submitted 

via the online submission portal, managed by the ICES Data Centre, which performs a series of au-

tomated quality checks on the data during submission. 

A more detailed “Mode of Operation” document for the VME Data QA sub-group can be found in 

Annex 3. However, in summary, the VME Data QA sub-group, overseen by a group Chair, was 

established to: 
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• Complete spot checks on the quality of VME data submitted successfully via the online sub-

mission portal.  These checks constituted: 

o a ‘spatial mapping check’, where data was plotted in a Geographical Information 

System (GIS) to ascertain geographic distribution. 

o checks on species listed as VME indicators/VME habitats. 

o checks of example imagery to support the submission of VME habitat records. 

 

• Flag findings as part of this process with the WGDEC Chair and if necessary, provide feed-

back into the QA system with the ICES Data Centre. 

 

• Supplement the existing automated QA process via the online data submission portal with 

additional checks as necessary, in agreement with the ICES Data Centre. 

The VME Data QA sub-group has the power to reject submissions if significant errors are detected; 

errors can be flagged to the data provider, who can rectify the issues before repeating the submission 

process.  VME data, once approved by the QA sub-group, can be released for use by WGDEC. 

Prior to the inaugural meeting of the QA sub-group, work was undertaken intersessionally by 

WGDEC members to update the VME data call with further detail (specifically on the VME Key) and 

to develop a VME data flow model to support understanding of how data is received and QA’ed by 

the ICES Data Centre. This data flow model afforded a better understanding of where the critical 

decision points were in the VME Data QA process as data moved from the provider to the ICES Data 

Centre and then on to the VME Data QA sub-group. This data flow concept was then integrated into 

wider work being undertaken by the ICES Data Centre, to formalise data flows within each of the 

ICES Working Groups.  The current VME data flow for WGDEC can be seen in Annex 4.  

The VME Data QA sub-group met virtually on 12th May 2021. Data from the 2021 VME data call 

(records in excess of 15,000) were allocated for QA across the sub-group members, to share the work-

load, who proceeded to carry out the checks outlined above.  The findings of the sub-group were 

presented at WGDEC 2021. Generally, there was good compliance with the data call guidance. How-

ever, the following issues were noted: 

• Spatial errors – some data were submitted outside relevant areas 

• Species were included which were not currently recognised as VME indicators 

• There was some confusion over the VME Key field in the data call 

• A number of very shallow (ca. 30 – 40 m water depth) records were submitted 

Following discussion within plenary at WGDEC 2021, a number of recommendations were dis-

cussed and agreed: 

Submission of imagery supporting VME habitat records. The idea to make the submission of sup-

porting imagery from scientific cruises an integral part of the VME data call was discussed. While 

there would be certain advantages to this, it was agreed that it would not be currently feasible to 

achieve at this stage without risking a reduction of VME habitat records being submitted.  Therefore, 

it was agreed that if necessary, supporting imagery would continue to be requested by the VME 

Data QA group. 

Streamlining of the VME data call in 2022. It was apparent that data providers did not always read 

the full data call guidance provided, and it was agreed to hold the data call earlier to enable more 

time for the QA and mapping processes. 
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Obligation of VME data call fields. A further recommendation was primarily around making 

changes to the obligation of completing specific fields of the VME database in the future, which 

would be applied to the next data call (in late 2021/early 2022).  The intention was to improve the 

quality, particularly from a quantitative perspective, of data being ingested into the VME database.  

A draft of the revised VME database format description is provided in Annex 5. However, in sum-

mary, the field obligation changes discussed and agreed were: 

• Depth data – The availability of depth data was discussed. It was agreed that this type of 

information was generally readily available and was essential in understanding the signifi-

cance of a particular VME indicator/habitat record. Therefore, it was agreed to change the 

obligation from Optional to Conditional, where these fields must be completed when submit-

ting seabed imagery, long-line or trawl data. 

• General Taxon Descriptor – This field provides information on the most detailed taxonomic 

level the VME indicator has been identified to.  As this field was often left blank, there was 

a discussion about how information submission could be encouraged. Linking data provid-

ers to the accepted list of representative VME indicator species agreed at WGDEC 2020 (ICES, 

2020) was thought to be one way to encourage completion, by providing a readily accessible 

list.  It was also agreed to change the obligation from Optional to Conditional, where this field 

must be completed when submitting VME indicator records.  

• Quantitative information on VME indicators – It was agreed that encouraging the submis-

sion of more quantitative information on VME indicator occurrence was an important step 

to ensuring the VME database was more “futureproof” and would contain the data needed 

for future VME weighting and predictive habitat modelling requirements.  Therefore, a re-

vision was made to how quantitative information on VME indicators should be submitted. 

Data providers will now be required to actively decide whether they are submitting presence 

data, rather than this being the default option.  The obligation for these fields would also be 

changed from Optional to Mandatory for the first quantification method option and Condi-

tional for the second quantitative method option. 

The Data QA sub-group provided a valuable opportunity to fully review and QA new data submis-

sions and proved to be successful, with a number of records needing to be rejected as they did not 

meet the required standard. However, the process is reliant on voluntary intersessional time and 

expertise from members of WGDEC, as well as dedicated time from a Chair to lead the process. 

Furthermore, the VME database management requirements have increased substantially since the 

database was developed in 2012. The database started with 4500 records and has now increased to 

>72, 000. This illustrates the incredible potential such a large database has for understanding VME 

distribution across the North Atlantic, but it also places a huge resource burden on the ICES Data 

Centre and WGDEC Chair to manage the data submission and QA processes. This resource require-

ment for database management and the QA process may need to be reviewed by ICES to determine 

how to make these processes sustainable in the long-term. 

3.4 Data providers for ToR [a] 

New records of VME indicators and habitats were submitted to the ICES VME database by the fol-

lowing ICES Member Countries (organisations/affiliations in brackets).  Resubmissions to the VME 

database are indicated where relevant. 
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3.4.1 France (Ifremer) 

Resubmission: with the exception of new records for Tube-dwelling anemone aggregations and 

Stalked crinoid aggregations (as these were not recognised as VME habitats at that time), this da-

taset was a resubmission.  Data were originally submitted in 2014 as VME indicator records and 

have been further analysed to identify VME habitats. 

These data were collected under the auspices of the EU-funded project CoralFISH1 and to comply 

with the Marine Strategy Framework Directive, and were the result of a number of research cruises 

(see Table 3.1) to the deep-sea canyons of the Bay of Biscay carried out by Ifremer, with a focus on 

Cold-water Coral (CWC) habitats. 

Table 3.1 List of research cruises carried out by Ifremer from 2009 to 2012 for the purpose of benthic habitat mapping in the 
French EEZ of the Bay of Biscay 

Cruise Name Ship Vehicle Year Chief scientists DOI 

BOBECO LEG1  Pourquoi 
pas ? 

ROV Victor 
6000 

2011 ARNAUD-HAOND So-
phie, GREHAN An-
thony 

https://doi.org/10.17600/11030090  

BOBECO LEG2  Pourquoi 
pas ? 

ROV Victor 
6001 

2011 ARNAUD-HAOND So-
phie, GREHAN An-
thony 

https://doi.org/10.17600/11030180  

BOBGEO  Pourquoi 
pas ? 

Towed Cam-
era Scampi 

2009  BOURILLET Jean-
François 

https://doi.org/10.17600/9030060  

BOBGEO2 Le Suroît Towed Cam-
era Scampi 

2010  BOURILLET Jean-
François 

https://doi.org/10.17600/10020020  

EVHOE 2009  Thalassa Towed Cam-
era Scampi 

2009  LEAUTE Jean-Pierre, 
SALAUN Michèle, 
DIMEET Joël 

https://doi.org/10.17600/9040060  

EVHOE 2010  Thalassa Towed Cam-
era Scampi 

2010  LEAUTE Jean-Pierre, 
SALAUN Michèle, BEL-
LAIL Robert 

https://doi.org/10.17600/10040080  

EVHOE 2011  Thalassa Towed Cam-
era Scampi 

2011  LEAUTE Jean-Pierre, 
SALAUN Michèle, 
PAWLOWSKI Lionel 

https://doi.org/10.17600/11040060  

EVHOE 2012  Thalassa Towed Cam-
era Scampi 

2012  LEAUTE Jean-Pierre, 
SALAUN Michèle, 
PAWLOWSKI Lionel 

https://doi.org/10.17600/12040080 
 

 

The dataset provides the occurrences of VME habitats (Table 3.2), and associated VME indicator 

species (Table 3.3) for 19 canyons in the Bay of Biscay. Data were gathered along photo or video 

transects during six cruises between 2009 and 2012 (Table 3.1). Photo transects were conducted with 

                                                           

1 http://eu-fp7-coralfish.net/  

https://doi.org/10.17600/11030090
https://doi.org/10.17600/11030180
https://doi.org/10.17600/9030060
https://doi.org/10.17600/10020020
https://doi.org/10.17600/9040060
https://doi.org/10.17600/10040080
https://doi.org/10.17600/11040060
https://doi.org/10.17600/12040080
http://eu-fp7-coralfish.net/
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the towed camera SCAMPI2 (BobGeo 1 & 2; Evhoe 2010, 2011, 2012) while video transects were con-

ducted with the Remotely Operated Vehicle (ROV) Victor60003 during the BobEco cruise.  A total 

linear distance of 180 km has been explored. 

                                                           

2 https://www.flotteoceanographique.fr/en/Facilities/Vessels-Deep-water-submersible-vehicles-and-Mobile-equipments/Mo-

bile-equipments/Submersible-Camera-SCAMPI  

3 https://www.flotteoceanographique.fr/en/Facilities/Vessels-Deep-water-submersible-vehicles-and-Mobile-equip-

ments/Deep-water-submersible-vehicles/Victor-6000  

https://www.flotteoceanographique.fr/en/Facilities/Vessels-Deep-water-submersible-vehicles-and-Mobile-equipments/Mobile-equipments/Submersible-Camera-SCAMPI
https://www.flotteoceanographique.fr/en/Facilities/Vessels-Deep-water-submersible-vehicles-and-Mobile-equipments/Mobile-equipments/Submersible-Camera-SCAMPI
https://www.flotteoceanographique.fr/en/Facilities/Vessels-Deep-water-submersible-vehicles-and-Mobile-equipments/Deep-water-submersible-vehicles/Victor-6000
https://www.flotteoceanographique.fr/en/Facilities/Vessels-Deep-water-submersible-vehicles-and-Mobile-equipments/Deep-water-submersible-vehicles/Victor-6000
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Table 3.2 VME habitat data submitted by Ifremer for the Bay of Biscay 

VME habitat Number of records 

Cold-water coral reef 102 

Coral garden 324 

Deep-sea sponge aggregations 7 

Sea-pen fields 55 

Stalked crinoid aggregations 2 

Tube-dwelling anemone aggregations 39 

Xenophyophore aggregations 11 

Total 540 

Table 3.3 VME indicator records submitted by Ifremer for the Bay of Biscay 

VME indicator Number of records 

Black coral 1124 

Cup coral 131 

Gorgonian 608 

Sea-pen 220 

Soft coral 13 

Stony coral 1253 

Total 3349 

 

Along each transect, images were taken with a period of 30 to 60 seconds, either from the towed 

camera or frame grabs from the ROV videos. Images were quality-controlled for altitude and image 

quality (focus, visibility) before analysis. For each image complying with the quality control require-

ments, habitats were defined according to the aggregation of megafaunal taxa in a minimum of 2 to 

3 consecutive images along a linear transect of at least 8 m. The VME habitats reported in the dataset 

are aggregations of VME indicator species, as defined by ICES, 2020 (Annex 4). Within CWC habitats, 

species were identified down to the lowest possible taxonomic resolution allowed by image analysis. 

As noted above, VME habitats and associated VME indicator species are reported.   

The CWC habitats were further classified according to the CoralFish habitat classification (Davies et 

al., 2017). A total of 11 coral habitats were mapped (Figure 3.1), totalling a linear distance of 46 km 

out of the 180 km surveyed; coral rubble (18 km) and coral reefs (11 km) were the most common 

coral habitats. 
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The image-based census of coral assemblages yielded 6,287 specimens or colonies belonging to 59 

coral morphotypes (Van Den Beld et al., 2018), while non-coral megafaunal assemblages summed up 

32,500 individuals belonging to more than 160 morphotypes (Van Den Beld, 2017).  

The community structure and composition analysis of both coral and non-coral assemblages showed 

that coral habitats clustered into three groups (Van Den Beld et al., 2017): 

1. aggregations of the two reef-building corals Lophelia pertusa4 and Madrepora oculata (classed 

as ‘Cold-water coral reef’), whose common feature is to offer biogenic substrate for coloni-

sation, 

2. aggregations of antipatharians, alcyonaceans and scleractinians on hard substrates (classed 

as ‘Coral Gardens’), and 

3. aggregations of gorgonians (classed as ‘Coral Gardens’) or pennatulids (classed as ‘Seapen 

fields’) on soft substrates. 

The coral habitats on soft sediments were characterized by aggregations of the alcyonacean Acanella 

sp. or the two pennatulids Kophobelemnon cf. stelliferum and Distichoptilum gracile. These aggregations 

are mostly monospecific although K. stelliferum can co-occur with Acanella sp. Overall, megafaunal 

assemblages associated with coral habitats on soft sediments showed the lowest densities of individ-

uals and morphotypes at the local scale. Three morphotypes were most characteristic of coral habi-

tats on soft sediments: Cerianthidae sp1, Bolocera sp1 and Pentametrocrinus atlanticus. 

Coral habitats on hard substrates included diverse aggregations of antipatharians, alcyonaceans, and 

colonial scleractinians on bedrock and consolidated muds. Coral and non-coral assemblages showed 

the highest densities and alpha diversity compared to biogenic and soft-substrate habitats. This was 

particularly so for coral aggregations mixing scleractinians, antipatharians and gorgonians. The dis-

tribution of this habitat was skewed towards the steeper slopes (> 20°) in the canyons and shared 

some resemblance with the coral cliff habitat described in the Whittard Canyon (Huvenne et al., 

2011). A striking characteristic of the coral habitats on hard substrates was the overwhelming dom-

inance of brachiopods, which contributed to 73% of the abundance of the non-coral fauna. 

Biogenic habitats are created by aggregations of the two scleractinian corals Lophelia pertusa and Mad-

repora oculata (Arnaud-Haond et al., 2017). The bathymetric range of the coral rubble was wider than 

the bathymetric range of living corals; the shallower coral rubbles could be the fossils of ancient reefs 

dating back to the last glacial age (De Mol et al., 2011). The distribution of coral rubble was also 

skewed towards topographically less-complex and sloping areas than living corals, which may sug-

gest that living corals preferably occurred in non-trawlable areas (Van Den Beld et al., 2017). Beta-

diversity was high among patches of biogenic habitats, which was due to the fact that those habitats 

offer suitable niches for the fauna characteristics of both soft-sediments and hard-substrates. The 

crinoid Koehlermetra porrecta and the echinoid Cidaris were among the most characteristics species of 

the non-coral megafauna, locally aggregating in large numbers in biogenic habitats. Beyond the ele-

vated position in the benthic boundary layer that the coral framework may offer, the biotic relation-

ships with K. porrecta are unknown while it has been shown that C. cidaris feeds on the reef-building 

corals (Stevenson and Rocha, 2013). 

                                                           

4 Note that the correct taxonomic name for Lophelia pertusa has changed to Desmophyllum pertusaum. http://www.marinespe-

cies.org/aphia.php?p=taxdetails&id=135161#notes – note the taxonomic remark from the editor of the Global Species Data-

base. 

http://www.marinespecies.org/aphia.php?p=taxdetails&id=135161#notes
http://www.marinespecies.org/aphia.php?p=taxdetails&id=135161#notes
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In order to assess the engineering role of corals, the relationship between coral cover or coral density 

and the abundance and the diversity of the associated fauna was tested. In biogenic habitats, the 

abundance and diversity of the megafauna linearly increased with coral cover, providing evidence 

for the ecological role of coral reefs. In habitats dominated by antipatharians and alcyonaceans on 

hard substrates or dominated by pennatulids on soft substrates, higher abundance and diversity of 

the megafauna was only found associated with the highest densities of corals (i. e. over 16 colonies 

per image). The occurrence of such high densities however is quite rare, representing 2% to 3% of 

images where those habitats have been recorded. 

 

a) b) 
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Figure 3.1 Coral habitats of the Bay of Biscay: a) Coral reef, b) Coral rubble, c) Colonial scleractinians on hard substrate (HS), 
d) Solitary scleractinians on HS, e) Antipatharians or gorgonians on HS, f) Mixed corals on HS, g) Colonial scleractinians on soft 
substrate (SS), h) Solitary scleractinians on SS, i) Gorgonians on SS and j) Seapens on SS. Mixed corals SS is formed by the same 
species as (i) and (j); from van den Beld et al. (2017)  

 

c) d

) 

e) f) 

g) h) 

i) j) 

a) b) 
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3.4.2 Norway (Institute of Marine Research) 

New sponge VME indicator records were submitted by the Institute of Marine Research (IMR), Nor-

way (Table 3.4).   

The data were collected as part of the joint Norwegian-Russian Barents Sea Ecosystem Survey (BESS) 

in 2019 (Protozorkevich & van der Meeren (eds), 2020). The aim of BESS is to monitor the status of 

abiotic and biotic factors, and how they change in the Barents Sea ecosystem. In collaboration with 

the Polar branch of the Russian Federal Research Institute for Fisheries and Oceanography VNIRO 

(PINRO), the survey has been conducted annually in the autumn since 2004. Only data collected by 

Norwegian vessels, within the Norwegian region of the Barents Sea, were included in this submis-

sion.  Data collected by Russian vessels in the Russian region of the Barents Sea is reported in Section 

3.4.4. In total, three Norwegian vessels completed the survey over a period of two months from mid-

August to mid-October 2019. The sampling is based on a regular grid with stations distributed in a 

35×35 nautical mile regular grid, providing comprehensive spatial coverage of the seafloor. The sur-

vey uses a bottom trawl (Campelen-1800) with an average trawling time of 15 minutes per station. 

All data collected during the BESS are quality controlled and verified by experts from IMR and 

PINRO, both during and after the survey.  

Table 3.4 VME indicator and absence records submitted by the Institute of Marine Research, Norway 

VME indicator Number of records 

Sponge 321 

Records without VME indicators (absence) 31 

Total 352 

 

A total of 24 different taxa recognised as sponge VME indicators were recorded from the BESS sur-

vey.  Of note was the high biomass of bycatch composed of different Geodia species, shown in Figure 

3.2, mainly recorded in the south of the Barents Sea at Tromsøflaket; one trawl recorded a bycatch 

of Geodia barretti exceeding 600 kg while another trawl recorded a bycatch of Geodia macandrewii ex-

ceeding 500 kg. 
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Figure 3.2 By-catch records at Tromsøflaket during BESS, 2020 - A) Total catch; B) Geodia barretti; C) Geodia atlantica, D) Stryphnus fortis 
E) Geodia phlegraei and F) Geodia macandrewii. Images source: Institute of Marine Research, Norway.  
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3.4.3 Spain (Instituto Español de Oceanografía) 

The Spanish Institute of Oceanography (Instituto Español de Oceanografía - IEO) submitted VME 

indicator and VME habitat records for three areas; the NAFO region, Hatton Bank and the Spanish 

North Atlantic coast. 

3.4.3.1 NAFO Regulatory Area 
Information on VME indicators was collected from the NAFO Regulatory Area (three Divisions: 3L, 

3M, 3NO) during the 2014-2020 EU (Spain and Portugal) bottom trawl groundfish surveys (Table 

3.5): 

• NAFO Division 3NO: EU-Spain 3NO groundfish surveys (2014-2019), conducted by the In-

stituto Español de Oceanografía (IEO), sampled the Grand Banks of Newfoundland between 

41 m - 1438 m water depth with a total of 715 tows.  

•  

• NAFO Division 3M: EU-Spain and Portugal Flemish Cap groundfish surveys (2014-2020), 

conducted by the IEO together with the Instituto de Investigaciones Marinas (IIM) and Insti-

tuto Português do Mar e da Atmosfera (IPMA), sampled the Flemish Cap between 129 m - 

1460 m water depth, with a total of 1282 tows. 

•  

• NAFO Division 3L: EU-Spain Fletán Negro-3L groundfish surveys (2014-2019), conducted 

by the IEO sampled northeast Grand Banks of Newfoundland between 104 m - 1489 m water 

depth, with a total of 612 tows.  

Due to the global pandemic during 2020, the RV Vizconde de Eza only carried out the survey in 

Division 3M. 

The collection of the EU-Spain and Portugal Groundfish Surveys (2014-2020) were funded by the EU 

through the European Maritime and Fisheries Fund (EMFF) under the National Program of collec-

tion, management and use of data in the fisheries sector and support for scientific advice regarding 

the Common Fisheries Policy. 

The primary objective of the EU bottom trawl groundfish surveys was for the assessment of fish 

stocks (Durán Muñoz et al, 2020).  Surveys were conducted between late spring and summer, using 

a random-stratified sampling design, with standardized 30-min bottom trawls and a towing speed 

of ~3 knots.  

Invertebrate bycatch was studied for each trawl haul.  For each haul, trawl gear characteristics, loca-

tion, date, time and depth at start and end of trawl were recorded. All invertebrates were retained, 

sorted and identified to the lowest possible taxonomic level. Catches were recorded and weighed on 

board (live weight), particularly cold-water corals and deep-sea sponges. The number of individuals 

or colonies was noted when possible. When necessary, samples were taken as voucher specimens 

for subsequent final identification in the laboratory.  Sample processing was guided by various 

NAFO publications (Kenchington et al, 2009; Best et al, 2010 and Kenchington et al, 2015) and was led 

by a benthos expert.  For each haul, an invertebrate catch form was completed, with sample speci-

mens preserved if necessary. 
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Table 3.5 VME indicator and absence records submitted by the Instituto Español de Oceanografía, Spain for the NAFO Regu-
latory Area. 

VME indicator Number of records 

Black coral 23 

Gorgonian 345 

Sea-pen 886 

Sponge 1094 

Records without VME indicators (absence) 957 

Total 3305 

3.4.3.2 Hatton Bank (NEAFC Regulatory Area) 
Information on VME indicators was collected from Spanish fisheries in the Hatton Bank area be-

tween 2014 and 2019 (Table 3.6).  Data were collected by the Instituto Español de Oceanografía (IEO) 

scientific observers onboard fishing vessels during that period from areas within the NEAFC Regu-

latory Area (ICES subdivisions. 6.b.1 and 12.b). 

Data were from 78 fishing hauls from nine fishing expeditions.  Data collection through the Spanish 

Observers Program (2014-2019) was funded by the EU through the European Maritime and Fisheries 

Fund (EMFF) under the National Program of collection, management and use of data in the fisheries 

sector and support for scientific advice regarding the Common Fisheries Policy. 

Fishing activity (metier) was classified at Level 6 as Bottom Otter Trawl for deep-water species 

(OTB_DWS_100-129_0_0) under the Data Collection Framework (DCF)5 

Scientific observers recorded data and took photographs of VME indicators caught as bycatch.  Data 

validation, including the checking of identifications from photographs, was undertaken back at the 

laboratory. 

Table 3.6 VME indicator records submitted by the Instituto Español de Oceanografía, Spain for the Hatton Bank area. 

VME indicator Number of records 

Black coral 14 

Cup coral 32 

Gorgonian 29 

Sea-pen 29 

Soft coral 1 

Sponge 37 

                                                           

5 https://datacollection.jrc.ec.europa.eu/wordef/fishing-activity-metier  

https://datacollection.jrc.ec.europa.eu/wordef/fishing-activity-metier
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VME indicator Number of records 

Stony coral 11 

Total 153 

3.4.3.3 Spanish North Atlantic coast 
The Instituto Español de Oceanografía (IEO) submitted historical VME indicator and VME habitat 

records from 25 scientific surveys carried out off the Spanish North Atlantic Coast. Data were 

sourced from North Spain International Bottom Trawl Surveys (IBTS) between 2005 and 2019, and 

through three different projects: ECOMARG6, INDEMARES7 and EsMarEs8.  VME indicator data 

originating from the IBTS data was sampled using a Baca trawl.  Other research cruises used a variety 

of sampling equipment including beam trawl, rock dredge, Remotely Operated Vehicle (ROV) and 

towed seabed imagery sledge (Table 3.7). Of note were the 443 records of Cold-water coral reef, all 

of them Lophelia pertusa /Madrepora oculata reef, from ROV and towed seabed imagery sledge tran-

sects in the Aviles Canyon System area as part of the INDEMARES project. 

Data on VME indicators and VME habitats were also collected by the OCEANA9 survey "EXPE-

DICIÓN ATLÁNTICO-CANTÁBRICO 2008", undertaken between June and August 2008, solely us-

ing an ROV (Table 3.8). Of note were 19 records of Coral garden (both hard-bottom and soft-bottom 

coral gardens) from ROV transects.   

Table 3.7 VME indicator and absence data submitted by the Instituto Español de Oceanografía, Spain for the North Atlantic 
Spanish coast. 

VME indicator Number of records 

Black coral 61 

Cup coral 75 

Gorgonian 698 

Sea-pen 664 

Soft coral 17 

Sponge 1577 

Stony coral 152 

Stylasterids 7 

                                                           

6 https://www.ecomarg.com/campanias_en.html  

7 https://www.indemares.es/en  

8 https://futureoceanslab.org/tag/esmares/  

9 https://europe.oceana.org/es/eu/que-hacemos/expediciones/a-bordo-del-oceana-ranger/las-expediciones/atlantico-canta-

brico-2008/video  

https://www.ecomarg.com/campanias_en.html
https://www.indemares.es/en
https://futureoceanslab.org/tag/esmares/
https://europe.oceana.org/es/eu/que-hacemos/expediciones/a-bordo-del-oceana-ranger/las-expediciones/atlantico-cantabrico-2008/video
https://europe.oceana.org/es/eu/que-hacemos/expediciones/a-bordo-del-oceana-ranger/las-expediciones/atlantico-cantabrico-2008/video
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VME indicator Number of records 

Records without VME indicators (absence) 1167 

Total 4418 

Table 3.8 VME habitat records submitted by the Instituto Español de Oceanografía, Spain for the North Atlantic Spanish coast. 

VME habitat Number of records 

Cold-water coral reef 443 

Coral garden 19 

Total 462 

3.4.4 Russia (Polar Branch PINRO) 

VME indicator and absence records were submitted by the Polar branch of the Russian Federal Re-

search Institute for Fisheries and Oceanography VNIRO (PINRO).  Three datasets were submitted.   

The first dataset covered seven commercial fishing expeditions (trawler) with PINRO scientific ob-

servers on board in 2019 (Table 3.9) (six from the NAFO Regulatory Area and one from the Norwe-

gian Sea.   

Table 3.9 Seven commercial fishing expeditions (trawler) with PINRO scientific observers on board in 2019 

Code Vessel name Vessel type Cruise start Cruise end 

UBYH16 ‘Melkart-3' trawler 19.12.2018 26.04.2019 

UBSE04 ‘Severnaya Zemlya’ trawler 20.03.2019 28.07.2019 

UBBF06 ‘Melkart-2’ trawler 21.12.2018 07.02.2019 

UAJE14 ‘Oma’ trawler 15.08.2019 24.09.2019 

UBPF09 ‘Novaya Zemlya’ trawler 04.01.2019 15.03.2019 

UEDV07 ‘Zvezda Murmana’ trawler 02.04.2019 22.05.2019 

UBYH17 ‘Melkart-3’ trawler 25.04.2019 16.07.2019 

Table 3.1 VME indicator and absence data submitted by PINRO from 2019: NAFO Regulatory Area and the Norwegian Sea.   

VME indicator Number of records 

Black coral 1 

Sea-pen 32 

Soft coral 31 
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VME indicator Number of records 

Sponge 44 

Records without VME indicators (absence) 693 

Total 801 

 

VME indicator species were identified from commercial bottom trawl (mesh size no less than 130 

mm) bycatch, either on-site or by sending photographs to PINRO for verification. Samples included 

soft corals, sea-pens and sponges (Table 3.1). The absence of VME indicator species was recorded in 

the majority of catches.  Following the observers return to PINRO, data underwent a quality check. 

A description of observer activities can be found in Fomin (2020). 

The second dataset covered six commercial fishing expeditions (trawler and longliner) with PINRO 

scientific observers on board in 2020 (Table 3.2) to the NAFO Regulatory Area and Rockall Bank 

(NEAFC Regulatory Area).   

Table 3.2 Six commercial fishing expeditions (trawler and longliner) with PINRO scientific observers on board in 2020 

Code Vessel name Vessel type Cruise start Cruise end 

UBYH5_19 ‘Melkart-3’ trawler 25.01.2020 09.07.2020 

UBYH5_20 ‘Melkart-3’ trawler 10.07.2020 18.08.2020 

UAJE_15 ‘Oma’ trawler 14.12.2019 02.05.2020 

UBSE8_5 ‘Severnaya Zemlya’ trawler 06.02.2020 11.09.2020 

UBPF_13 ‘Novaya Zemlya’ trawler 07.02.2020 28.08.2020 

UAZN_6 ‘Kapitan Rogozin’ longliner 13.06.2020 23.07.2020 

Table 3.3 VME indicator and absence data submitted by PINRO from 2020: NAFO Regulatory Area and Rockall Bank (NEAFC 
Regulatory Area) 

VME indicator Number of records 

Black coral 1 

Sea-pen 25 

Soft coral 18 

Sponge 7 

Stony coral 1 

Records without VME indicators (absence) 1001 

Total 1053 
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VME indicator species were identified from commercial bottom trawl (mesh size no less than 130 

mm) and longline bycatch, either on-site or by sending photographs to PINRO for verification. Sam-

ples included soft corals (notably Paragorgia arborea), sea-pens and sponges (Table 3.3). Most catches 

showed the absence of VME indicator species.  Following the observers return to PINRO, data un-

derwent a quality check. Obtained data underwent preliminary quality checks after each observer’s 

return to PINRO, as well as secondary quality checks post-submission. A description of observer 

activities is available in Fomin (2020). 

The third dataset was from the Russian-Norwegian 2020 Barents Sea Ecosystem Survey (BESS) 

within the Russian Exclusive Economic Zone (EEZ) of the Barents Sea10.  This dataset complements 

the one reported in Section 3.4.2.  A bottom trawl (Campelen-1800) was used, rigged with rockhop-

per ground gear and towed on double warps, and standardized to a fixed sampling effort of 15 min 

(equivalent to a towing distance of ca. 0.75 nautical miles [~1.4 km]). The horizontal opening of this 

trawl is 17 m, and the vertical opening is 4 m. The mesh size is 80 mm (stretched) in the front and 24 

mm at the cod-end.  

A total of 272 VME indicator records were submitted from the bycatch of 115 hauls (Table 3.4). A 

further 29 hauls were recorded as absences where no VME indicators were collected 

Table 3.4 VME indicator and absence data submitted by PINRO from the Russian-Norwegian 2020 Barents Sea Ecosystem 
Survey (BESS) 

VME indicator Number of records 

Gorgonian 3 

Sea-pen 10 

Soft coral 137 

Sponge 122 

Records without VME indicators (absence) 29 

Total 301 

3.4.5 United Kingdom (Joint Nature Conservation Committee) 

New VME habitat records (Table 3.5) were submitted by the JNCC from a joint JNCC/Marine Scot-

land Science research cruise (1517S) 11 to the North-East Faroe Shetland Channel Marine Protected 

Area (MPA), Wyville Thomson Ridge MPA and West Shetland Shelf MPA (Taylor et al, 2019), within 

the United Kingdom’s EEZ. The survey was conducted from 20 October to 9 November 2017.  VME 

habitats records were identified from the analysis of video footage, obtained from drop-down video 

transects (using a SubC 1 Alpha video camera).  

                                                           

10 https://www.hi.no/hi/nettrapporter/imrpinro/2021/survey-report-from-the-joint-norwegian-russian-ecosystem-survey-in-

the-barents-sea-and-adjacent-waters-august-november-2020-imr-pinro-1-2021  

11 https://data.jncc.gov.uk/data/c3206dce-0eae-4cc2-b5d8-e328fe1f1ebd/JNCC-Report-632-FINAL-WEB.pdf  

https://www.hi.no/hi/nettrapporter/imrpinro/2021/survey-report-from-the-joint-norwegian-russian-ecosystem-survey-in-the-barents-sea-and-adjacent-waters-august-november-2020-imr-pinro-1-2021
https://www.hi.no/hi/nettrapporter/imrpinro/2021/survey-report-from-the-joint-norwegian-russian-ecosystem-survey-in-the-barents-sea-and-adjacent-waters-august-november-2020-imr-pinro-1-2021
https://data.jncc.gov.uk/data/c3206dce-0eae-4cc2-b5d8-e328fe1f1ebd/JNCC-Report-632-FINAL-WEB.pdf
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Table 3.5 VME habitat and absence data submitted by the JNCC from a joint JNCC/Marine Scotland Science research cruise 
(1517S) 

VME habitat Number of records 

Deep-sea sponge aggregations 15 

Records without VME indicators (absence) 13 

Total 28 

 

A total of 15 VME habitat records, all deep-sea sponge aggregations, were submitted. Fourteen of 

these records were from the North-East Faroe Shetland Channel MPA (examples in Figure 3.2 and 

Figure 3.3 below) and were the primary biotope in 20% of the video segments in this area. One record 

was from a video transect in the Wyville Thompson Ridge MPA. Thirteen stations where no VMEs 

were seen were submitted as absences.  

 

Figure 3.2 A deep-sea sponge aggregation from the North-East Faroe Shetland Channel. Image source: Joint Nature Conserva-
tion Committee and Marine Scotland Science. 
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Figure 3.3 A second example of a deep-sea sponge aggregation from the North-East Faroe Shetland Channel. Image source: 
Joint Nature Conservation Committee and Marine Scotland Science. 

In addition, new VME habitat (Table 3.6) and VME indicator records (Table 3.7) were submitted by 

JNCC from a joint JNCC/Marine Scotland Science research cruise (1016S)12, to Geikie Slide and the 

Hebridean Slope (GSH) MPA (O’Connor et al, 2019), within the EEZ of the United Kingdom.  Data 

were collected between the 18th of July 2016 and the 3rd of August 2016. VME habitat records were 

identified from analysis of video footage, obtained from a towed camera chariot system (using a 

SubC 1 Alpha video camera).  

Table 3.6 VME habitat data submitted by the JNCC from a joint JNCC/Marine Scotland Science research cruise (1016S) 

VME habitat Number of records 

Xenophyophore aggregations 4 

Total 4 

Table 3.7 VME indicator data submitted by the JNCC from a joint JNCC/Marine Scotland Science research cruise (1016S) 

VME indicator Number of records 

Xenophyophores 7 

Records without VME indicators (absence) 52 

Total 59 

                                                           

12 https://data.jncc.gov.uk/data/040a8b76-8aba-467e-b6b5-16d5a4d4b10c/JNCC-Report-599-REVISED-WEB.pdf  

https://data.jncc.gov.uk/data/040a8b76-8aba-467e-b6b5-16d5a4d4b10c/JNCC-Report-599-REVISED-WEB.pdf
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In total, four records of VME habitats, all Xenophyophore aggregations (an example in Figure 3.4) 

and seven records of VME indicators, all xenophyophores, were submitted. 52 stations where no 

VMEs were seen were submitted as absences.   

 

Figure 3.4 Xenophyophore aggregations (seen within the blue box) from the Geikie Slide and the Hebridean Slope (GSH) MPA.  
Image source: Joint Nature Conservation Committee and Marine Scotland Science. 

3.4.6 United Kingdom (Marine Scotland Science)  

Marine Scotland Science (MSS) undertook two research surveys that yielded information on VMEs: 

the Rockall Haddock Survey (1320S, 10th – 24th September, 2020) and a Deepwater Ecosystem sur-

vey (1420S, 24th September – 9th October, 2020). Both surveys were conducted on the Hatton-Rockall 

plateau and collected data on VME indicators (Table 3.8) and VME habitats (Table 3.9) from both the 

UK and EU EEZs and international waters from depths between 130 – 2007 m. Data were collected 

using a GOV trawl (1320S), a Jackson Deep-water trawl (1420S) and a towed video system (1420S). 

All data were checked for accuracy, completeness and consistency during acquisition and curation.  

Table 3.8 VME indicator records and absence data submitted by Marine Scotland Science from two research cruises (1320S 
and 1420S) 

VME indicator Number of records 

Black coral 4 
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VME indicator Number of records 

Cup coral 8 

Gorgonian 9 

Sea-pen 42 

Soft coral 1 

Sponge 44 

Stony coral 12 

Records without VME indicators (absence) 4 

Total 124 

Table 3.9 VME habitat records submitted by Marine Scotland Science from the 1420S research cruise 

VME habitat Number of records 

Coral gardens 2 

Total 2 

 

A total of 122 presence (VME habitat and VME indicator) records were submitted by MSS to the 

VME data call in 2021, along with four absence records. The majority of the presence records (n = 

120) were VME indicator records based on trawl bycatch (Table 3.8), but also included two VME 

habitat records of an area of coral garden habitat (Table 3.9); note that this was surveyed by two 

video tows over a single coral garden habitat feature (example imagery in Figure 3.5). Further data 

for this coral garden habitat will be submitted to the VME database once analysis has been completed 

by Marine Scotland Science.  
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Figure 3.5 A new observation of coral gardens reported by Marine Scotland Science from the 1420S research cruise 
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3.4.7 Ireland (Marine Institute) 

New VME habitat (Table 3.10) and VME indicator records (Table 3.11) were submitted by the Marine 

Institute, Ireland from four research surveys; Sensitive Ecosystem Assessment and ROV Exploration 

of Reef habitat (SEAROVER), Irish GroundFish Survey (IGFS), Nephrops UWTV Survey and the Tec-

tonic Ocean Spreading at the ChArlie-gibbs fracture zone (TOSCA) expedition. 

3.4.7.1 SeaRover 
A total of 28 new VME habitat records and 35 VME indicator absence records (Table 3.10) were sub-

mitted from the 2019 SEAROVER13 expedition (O’Sullivan et al, 2017) by the Marine Institute, Ire-

land. 

Sensitive Ecosystem Assessment and ROV Exploration of Reef habitat (SEAROVER) was a three-

year project (2017-2019) 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 introduce conservation 

and management measures in proportion to status and pressures from fishing. The survey used the 

Remotely Operated Vehicle (ROV) Holland I to search for vulnerable marine species and habitats 

along the Irish Continental Slope. It was funded by the Irish government and the European Maritime 

and Fisheries Fund (EMFF) through the Marine Institute and the Geographical Society of Ireland.  

By the end of 2021, the aim is for all data and images to be made publicly available via a mapping 

portal. 

Real-time video data acquisition and processing was undertaken whilst at sea. Seabed imagery was 

further analysed and processed on shore. 

Table 3.10 VME habitat and absence data submitted by the Marine Institute, Ireland from the SEAROVER survey 

VME habitat Number of records 

Cold-water coral reef 3 

Coral garden 12 

Deep-sea sponge aggregations 4 

Sea-pen fields 4 

Tube-dwelling anemone aggregations 1 

Xenophyophore aggregations 4 

Records without VME indicators (absence) 35 

Total 63 

                                                           

13 https://oar.marine.ie/bitstream/handle/10793/1339/SeaRover%20CruiseReport%202017.pdf?sequence=5&isAllowed=y  

https://oar.marine.ie/bitstream/handle/10793/1339/SeaRover%20CruiseReport%202017.pdf?sequence=5&isAllowed=y
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3.4.7.2 Irish Ground Fish Survey (IGFS) 
A total of 29 new VME indicator and three absence records (Table 3.11) were submitted from the 

2020 IGFS survey by the Marine Institute, Ireland.  

The IGFS is part of the ICES International Bottom Trawl Survey, with the aim of collecting data for 

fish stock assessment. Oceanographic, habitat, litter and non-fish data are also collected during the 

surveys. It covers Irish waters down to 1500 m water depth, although most stations are shallower 

than this. It uses a GOV trawl to survey fish and other species along 30 minute, randomly stratified 

tracks in Quarter 4 each year. 

Species are identified as soon as they are brought on board.  Further detail on survey protocols can 

be found in ICES (2015)14.  

Table 3.11 VME indicator records and absence data submitted by Marine Institute, Ireland for the 2020 IGFS survey 

VME indicator Number of records 

Anemones 19 

Cup coral 4 

Sea-pen 3 

Sponge 3 

Records without VME indicators (absence) 3 

Total 32 

3.4.7.3 Nephrops Underwater TV (UWTV) survey. 
A total of 74 new VME indicator records (all Sea-pen) (Table 3.12) were submitted from the 2020 

Nephrops UWTV survey15 (Aristegui et al, 2020) by the Marine Institute, Ireland. 

Since 2019 all Marine Institute UWTV surveys are carried out with a sledge mounted HD CathX 

Ocean Ivanov custom built camera system (ICES, 2020b). High definition image data is captured at 

12 frames per second and these were reviewed using an internally developed application (Aristegui, 

2019).  Further details of Nephrops UWTV surveys coordinated under the ICES Working Group on 

Nephrops Surveys (WGNEPS) can be found in Dobby et al, 2021. 

In February 2019, the Marine Institute received the international accreditation of its Data Manage-

ment Quality Management Framework (DM-QMF) by the (UNESCO) International Oceanographic 

Commissions (IODE) - International Oceanographic Data and Information Exchange programme. 

The overall aim of the DM-QMF is to support continual improvement of the quality of the data, 

products and services delivered by the Marine Institute through assuring the quality of the processes 

and procedures used in the generation of data and products. The Marine Institute Nephrops UWTV 

survey data and products are included in this framework from 2019 onwards. 

                                                           

14 https://www.ices.dk/sites/pub/Publication%20Reports/ICES%20Survey%20Protocols%20(SISP)/SISP%2010%20-%20Man-

ual%20for%20the%20International%20Bottom%20Trawl%20Surveys%20-%20Revision%20IX.pdf  

15 https://oar.marine.ie/handle/10793/1655  

https://www.ices.dk/sites/pub/Publication%20Reports/ICES%20Survey%20Protocols%20(SISP)/SISP%2010%20-%20Manual%20for%20the%20International%20Bottom%20Trawl%20Surveys%20-%20Revision%20IX.pdf
https://www.ices.dk/sites/pub/Publication%20Reports/ICES%20Survey%20Protocols%20(SISP)/SISP%2010%20-%20Manual%20for%20the%20International%20Bottom%20Trawl%20Surveys%20-%20Revision%20IX.pdf
https://oar.marine.ie/handle/10793/1655
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Table 3.12 VME indicator records submitted by Marine Institute, Ireland for the 2020 Nephrops UWTV survey 

VME indicator Number of records 

Sea-pen 74 

Total 74 

3.4.7.4 TOSCA survey 
A total of 25 new VME habitat records (Table 3.13) were submitted from the 2018 TOSCA expedition. 

These included coral gardens, cold-water coral reefs and deep-sea sponge aggregations. 

The acquisition of an original dataset from the central Charlie-Gibbs Fracture Zone (CGFZ) over 

several passages across the area under the INFOMAR, TRANSNA and AORA umbrellas led to the 

development and completion of a targeted expedition with the Irish Research Vessel Celtic Explorer 

called TOSCA (Tectonic Ocean Spreading at the Charlie-Gibbs Fracture Zone) in 2018. It was sup-

ported by the Marine Institute, funded by the Marine Research Programme by the Irish Government, 

and led by Chief Scientist Dr Aggeliki Georgiopoulou. TOSCA was an interdisciplinary study of the 

CGFZ that included multibeam mapping, multichannel seismic reflection imaging, ROV Holland I 

sampling dives, dredge sampling and gravity coring. The TOSCA survey used the same equipment 

and protocols as the SEAROVER survey described above. 

Table 3.13 VME habitat records submitted by the Marine Institute, Ireland from the TOSCA expedition 

VME habitat Number of records 

Cold-water coral reef 2 

Coral garden 8 

Deep-sea sponge aggregations 3 

Sea-pen fields 2 

Bryozoan patches 4 

Xenophyophore aggregations 4 

Stalked crinoid aggregations 2 

Total 25 

 

Further information on the TOSCA expedition can be found at: https://www.gsi.ie/en-ie/events-and-

news/news/Pages/TOSCA-expedition-sets-sail-for-the-mid-Atlantic.aspx  

 

https://www.gsi.ie/en-ie/events-and-news/news/Pages/TOSCA-expedition-sets-sail-for-the-mid-Atlantic.aspx
https://www.gsi.ie/en-ie/events-and-news/news/Pages/TOSCA-expedition-sets-sail-for-the-mid-Atlantic.aspx
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3.5 Overview of current data holdings in the ICES VME data-
base 

In summary, there were 15,145 records accepted by the VME Data QA sub-group for inclusion into 

the ICES VME database following the 2021 VME Data Call (although note that ca. 3,349 of these 

records from France already existed in the database, but were re-analysed, and resubmitted in the 

2021 VME Data Call). 

This brings the total number of VME habitat and indicator records in the ICES VME database to 

72,370. 45% (32,224) of these records have no quantitative information, such as counts or weight 

(including absence records), whereas 54% (39,051) of records do. Note though that VME habitat rec-

ords do not typically contain any quantitative information. 

There was also discussion in plenary around the current VME database content, and how it was 

distributed across different sampling methods.  A summary of the VME database, as at June 2021, 

by sampling method, is provided in Table 3.3.14 below. Note this includes sampling methods used 

for absence data.  

Table 3.3.14 VME database records shown by sampling method. 

Sampling method Number of records Percentage of VME database records 

Box core/Grab 31 < 1% 

CTD 17 < 1% 

Diver 1 < 1% 

Dredge 571 1% 

Drop-down Imagery 300 < 1% 

Longline 207 < 1% 

Multibeam Echo Sounder 409 1% 

Not Specified 864 1% 

Photo determination (unspecified method) 1234 2% 

ROV  8783 12% 

Towed camera Imagery 28267 39% 

Trawl 30621 42% 

Video determination (unspecified method) 1056 1% 

Grand Total 72370  
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Last year (ICES, 2020) was the first year that absence data were accepted by WGDEC, with 181 ab-

sence records accepted. It was widely agreed that VME habitat/indicator absence data were just as 

important as presence data, particularly from a predictive habitat modelling perspective.  Therefore, 

guidance around the submission of absence data was revised following WGDEC 2020 and formed 

part of the 2021 ICES VME Data Call.  For the most recent data call, absence data were only accepted: 

• for scientific trawl surveys (both current and older/historical records); absence data from 

commercial fisheries surveys were not included, and 

• where presence of VMEs had been recorded on the same survey (i.e. if no VMEs seen 

throughout the survey, absences not recorded). 

There was an upsurge in absence data submissions in the 2021 data call, and a total of 3,985 records 

were submitted. A dedicated term of reference on absence data was discussed for WGDEC 2022, 

where additional options for absence data inclusion may be discussed. 
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4 Provision of new information on VMEs and fishing ac-
tivities within NEAFC Convention Area and EU waters - 
ToR [b] 

Provide all available new information on the distribution of vulnerable habitats (VMEs) in the NEAFC Con-

vention 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. In addition, provide new 

information on location of habitats sensitive to particular fishing activities (i.e. vulnerable marine ecosystems, 

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: 

• Hatton Bank  

• Rockall Bank 

• Charlie Gibbs Fracture Zone   

• Barents Sea  

Areas considered within the NAFO Regulatory Area: 

• Grand Banks of Newfoundland and Flemish Cap  

Areas considered within the EEZs of various countries: 

• Rockall Bank 

• Hebridean slope  

• Faroe Shetland Channel 

• Irish continental slope and Porcupine Bank and Seabight 

• Bay of Biscay  

• Spanish continental slope (North Spain) 

• Galicia Bank 

• Bay of Biscay 

• Central and South West Barents Sea (Tromsǿ Flaket) 

• North West Barents Sea (Svalbard) 

• North East Barents Sea (Russia)  

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 con-

fidence layer. Details of the method for the VME weighting algorithm are reported in Morato et al, 

2018. It should be noted that the absence records described in Section 3 are not included in the VME 

weighting algorithm or the ToR [b] maps.  
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4.2 Areas considered within the NEAFC Regulatory Area 

4.2.1 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, arc-shaped bank, stretching nearly 500 

km in length and rising up to 1 km above the surrounding seabed. 

New VME habitat data on Hatton Bank were submitted by Marine Scotland Science in the UK from 

the Deepwater Ecosystem survey (1420S), and the Instituto Español de Oceanografía (IEO) in Spain 

from fishery observers through the Spanish Observers Program (2014-2019) (Figure 4.1).  

These new data have contributed to updated outputs from the VME weighting algorithm. The up-

dated VME index for Hatton Bank is shown in Figure 4.2. The algorithm 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 algorithm 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 2021 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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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 2021) records from the ICES VME database. 

 

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 2021) records from the 
ICES VME database. 
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4.2.2 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 EEZs of both the UK and Ireland. 

New VME habitat data (coral gardens) and VME indicator data within the NEAFC Regulatory Area 

on Rockall Bank were submitted by Marine Scotland in the UK from the Rockall Haddock Survey 

(1320S) and PINRO (Russia) from fishery observers (Figure 4.4).  

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. 

Fifteen new VME indicator records were submitted from within the Haddock Box closure area (Fig-

ure 4.7). This brings the total number of VME database records within the Haddock Box closure 

(within the NEAFC Regulatory Area) to 260 VME indicators (and to 447 including the area within 

the EEZs of UK and Ireland). The closure remains an important area for VMEs, as indicated by the 

outputs of the VME weighting algorithm shown in Figure 4.8 and Figure 4.9.  

 

Figure 4.4 New VME records submitted in 2021 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 4.5 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 2021) 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 2021) records from the 
ICES VME database. 

 

Figure 4.7 New VME indicator records submitted in 2021 within the Haddock Box closure area on Rockall Bank. 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 2021) records from the ICES VME database. 

 

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 2021) records from the 
ICES VME database. 

4.2.3 Charlie Gibbs Fracture Zone 

The Charlie Gibbs Fracture Zone is a large geological fault within the northern Mid-Atlantic Ridge 

between Iceland and the Azores.  

New VME habitat data within the Charlie Gibbs Fracture Zone were submitted by the Marine Insti-

tute, Ireland, from the TOSCA 2018 survey, providing important new records of VME within the 

existing NEAFC ‘Middle MAR’ VME closure area (Figure 4.10).   

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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Figure 4.10 New VME records submitted in 2021 for the Charlie Gibbs Fracture Zone within the NEAFC Regulatory Area. The 
existing VME closure is shown in yellow. Note, other VME records from the VME database for this area are not displayed. 

 

Figure 4.11 Output of the VME weighting algorithm for the area shown in Figure 4.10 showing the VME Index; the likelihood 
of encountering a VME within each grid cell (ranging from low to high); and presence of actual VME (blue squares). Note, this 
includes all (not only 2021) 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 2021) records from 
the ICES VME database. 

 

4.2.4 Barents Sea 

New VME indicator data were submitted by the Institute of Marine Research (Norway) and PINRO 

(Russia) for the North East Barents Sea within the NEAFC Regulatory Area (Figure 4.13). Data were 

from bottom trawls from the joint Norwegian-Russian Barents Sea Ecosystem Survey (BESS) in 2019 

(Norway) and 2020 (Russia). 

Updated outputs of the weighting algorithm with these new VME data 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 indicator records submitted to the VME database in 2021 for the NE Barents Sea. The NEAFC Regulatory 
Area is shown as an orange line. Note, other VME records from the VME database for this area are not displayed. 

 

Figure 4.14 Output of the VME weighting algorithm for the area shown in Figure 4.13 showing the VME Index; the likelihood 
of encountering a VME within each grid cell (ranging from low to high). Note, this includes all (not only 2021) 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) showing all 
cells as Medium VME confidence. This includes all (not only 2021) records from the ICES VME database.  

4.3 Areas considered within the NAFO Regulatory Area 

4.3.1 Grand Banks of Newfoundland and Flemish Cap 

New VME indicator data for the Grand Banks of Newfoundland and Flemish Cap within the NAFO 

Regulatory Area were submitted by the Instituto Español de Oceanografía (IEO) in Spain (Figure 

4.16). Data were from the 2014-2020 EU bottom trawl groundfish surveys in the NAFO Regulatory 

Area (Division 3LMNO). 

Updated outputs of the weighting algorithm with these new VME data 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 indicator records submitted to the VME database in 2021 for the Grand Banks and Flemish Cap. Note, 
other VME records from the VME database for this area are not displayed 

 

Figure 4.17 Output of the VME weighting algorithm for the area shown in Figure 4.16 showing the VME Index; the likelihood 
of encountering a VME within each grid cell (ranging from low to high). Note, this includes all (not only 2021) 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). This includes 
all (not only 2021) records from the ICES VME database. 

4.4 Areas considered within the EEZs of various countries 

4.4.1 Rockall Bank 

New VME indicator data for Rockall Bank were submitted by Marine Scotland Science (UK) (Figure 

4.19). New data within the UK EEZ came from the Rockall Haddock Survey (1320S), and data within 

the Irish EEZ came from the Deepwater Ecosystem survey (1420S).  

Updated outputs of the weighting algorithm with these new VME data 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 indicator records submitted in 2021 for Rockall Bank within the UK and Irish EEZs (new records outside 
the EEZs are displayed as transparent). Note, other VME records from the VME database for this area are not displayed. 

 

Figure 4.20 Output of the VME weighting algorithm for the area shown in Figure 4.19 showing the VME Index; the likelihood 
of encountering a VME within each grid cell (ranging from low to high). Note, this includes all (not only 2021) 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). This includes 
all (not only 2021) records from the ICES VME database. 

4.4.2 Hebridean Slope (Scotland) 

New VME habitat and Indicator data for the Hebridean Slope off Scotland in the UK EEZ were sub-

mitted by the JNCC (UK) (Figure 4.22). Data came from the joint JNCC/Marine Scotland Science 

research cruise (1016S), to Geikie Slide and the Hebridean Slope MPA.   

Updated outputs of the weighting algorithm with these new VME data 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 2021 for the Hebridean Slope within the UK EEZ. Note, other VME records from 
the VME database for this area are not displayed. 

 

Figure 4.23 Output of the VME weighting algorithm for the area shown in Figure 4.22 showing the VME Index; the likelihood 
of encountering a VME within each grid cell (ranging from low to high). Note, this includes all (not only 2021) 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). This includes 
all (not only 2021) 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 coun-

tries; the UK and the Faroe Islands (Denmark).  

New VME habitat data for the Faroe Shetland Channel within the UK EEZ were submitted by JNCC 

(UK) from the joint JNCC/Marine Scotland Science research cruise (1517S) to the North-east Faroe 

Shetland Channel MPA, Wyville Thomson Ridge MPA and West Shetland Shelf MPA (Figure 4.25).  

Updated outputs of the weighting algorithm with these new VME data 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 2021 for the Faroe Shetland Channel within the UK EEZ. Note, other VME records 
from the VME database for this area are not displayed. 

 

Figure 4.26 Output of the VME weighting algorithm for the area shown in Figure 4.25 showing the VME Index; the likelihood 
of encountering a VME within each grid cell (ranging from low to high). Note, this includes all (not only 2021) 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). This includes 
all (not only 2021) records from the ICES VME database. 

4.4.4 Irish continental slope and Porcupine Bank and Seabight 

New VME habitat and indicator data for the Irish continental slope, Porcupine Bank and Seabight 

within the Irish EEZ were submitted by the Marine Institute Ireland (Figure 4.28). Records along the 

Irish continental slope came from the 2019 SeaRover survey and the Irish Groundfish Survey (IGFS). 

Those on the Porcupine Bank came from Underwater TV Surveys, whilst those around the Porcupine 

Seabight were also from the 2019 SeaRover survey.   

Updated outputs of the weighting algorithm with these new VME data 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 2021 for the Irish continental slope, Porcupine Bank and Seabight within EU waters. 
Note, other VME records from the VME database for this area are not displayed. 

 

Figure 4.29 Output of the VME weighting algorithm for the area shown in Figure 4.28 showing the VME Index; the likelihood 
of encountering a VME within each grid cell (ranging from low to high). Note, this includes all (not only 2021) 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). This includes 
all (not only 2021) records from the ICES VME database. 

4.4.5 Spanish continental slope (North Spain) 

New VME habitat and Indicator data for the Spanish continental slope within the Spanish EEZ were 

submitted by the Instituto Español de Oceanografía (IEO) and Oceana. Data came from international 

bottom trawl surveys, the INDEMARES and ECOMARG projects, and the Oceana survey ‘Expe-

dición Atlántico-Cantábrico 2008’ (Figure 4.31).  

These records provide a significant amount of new data for the Spanish continental slope, where 

previously the VME database had very little data for this region. 

Updated outputs of the weighting algorithm with these new VME data are shown in Figure 4.32, 

and the confidence layer for the VME index is shown in Figure 4.33. 
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Figure 4.31 New VME records submitted in 2021 for the Spanish continental slope within EU waters. Note, other VME records 
from the VME database for this area are not displayed. 

 

Figure 4.32 Output of the VME weighting algorithm for the area shown in Figure 4.31 showing the VME Index; the likelihood 
of encountering a VME within each grid cell (ranging from low to high). Note, this includes all (not only 2021) 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). This includes 
all (not only 2021) records from the ICES VME database. 

4.4.6 Galicia Bank 

New VME indicator data for the Galicia Bank within the Spanish EEZ were submitted by the Insti-

tuto Español de Oceanografía (IEO) in Spain (Figure 4.34). Data came from the ECOMARG projects.  

Updated outputs of the weighting algorithm with these new VME data are shown in Figure 4.35 and 

the confidence layer for the VME index is shown in Figure 4.36.  



ICES | WGDEC   2021 | 57 
 

 

 

Figure 4.34 New VME records submitted in 2021 for the Galicia Bank within EU waters. Note, other VME records from the 
VME database for this area are not displayed. 

 

Figure 4.35 Output of the VME weighting algorithm for the area shown in Figure 4.34 showing the VME Index; the likelihood 
of encountering a VME within each grid cell (ranging from low to high). Note, this includes all (not only 2021) 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). This includes 
all (not only 2021) records from the ICES VME database. 

4.4.7 Bay of Biscay 

New and re-submitted VME habitat and Indicator data for the Bay of Biscay in the French EEZ were 

submitted by the Instituto Español de Oceanografía (IEO) in Spain and Ifremer (France) (Figure 4.37). 

A small number of VME indicator records came from the INDEMARES cruise, whilst the majority 

of VME habitat and indicator records came from the CoralFISH project.  

Updated outputs of the weighting algorithm with these new VME data are shown in Figure 4.38, 

and the confidence layer for the VME index is shown in Figure 4.39.  
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Figure 4.37 New VME records submitted in 2021 for the Bay of Biscay within EU waters. Note, other VME records from the 
VME database for this area are not displayed. 

 

Figure 4.38 Output of the VME weighting algorithm for the area shown in Figure 4.37 showing the VME Index; the likelihood 
of encountering a VME within each grid cell (ranging from low to high). Note, this includes all (not only 2021) 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). This includes 
all (not only 2021) records from the ICES VME database. 

4.4.8 Central and South West Barents Sea (Tromsǿ Flaket) 

New VME indicator data were submitted for the Central and South West Barents Sea (around 

Tromsǿ Flaket) from the Institute of Marine Research (Norway) (Figure 4.40). Data were from the 

joint Norwegian-Russian Barents Sea Ecosystem Survey (BESS).  

Outputs of the weighting algorithm and confidence layer with these new VME data are not pre-

sented due to the large number of new records making the scale of view too small. However, these 

can be viewed on the ICES VME data portal16.  

 

 

                                                           

16 http://vme.ices.dk/map.aspx 
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Figure 4.40 New VME indicator records submitted in 2021 for the Central and South West Barents Sea. Note, other VME 
records from the VME database for this area are not displayed. 

4.4.9 North West Barents Sea (Svalbard) 

New VME indicator data were submitted for the North West Barents Sea (Svalbard) from the Insti-

tute of Marine Research (Norway) (Figure 4.41). Data were from the joint Norwegian-Russian Bar-

ents Sea Ecosystem Survey (BESS).   

Outputs of the weighting algorithm and confidence layer with these new VME data are not pre-

sented due to the large number of new records making the scale of view too small. However, these 

can be viewed on the ICES VME data portal.  

The existing biodiversity regulation from 2011 – restricting bottom trawling deeper than 1000 m but 

not limiting it in shallower waters – was not sufficient to protect the shallower and more vulnerable 

and benthic ecosystems in the Barents Sea. To further protect vulnerable species to sustain the com-

plexity of bottom habitats in the Barents Sea, specifically in waters around Svalbard, a new and mod-

ified fishing legislation took place July 1st, 2019 (Jørgensen et al., 2020). It was based on already ex-

isting long-term monitoring data of benthos in the Barents Sea, and obtained from the annual joint 

IMR and PINRO Barents Sea Ecosystem Survey and the SI_Arctic project (Jørgensen et al., 2020).  

Waters around Svalbard are divided into new and existing fishing areas, and areas below 800 meter 

in depth are considered a new fishing area where bottom trawling requires a special license from the 

Directorate of Fisheries. Jørgensen et al., (2019) identified fauna vulnerable to trawl gear and this 

research was used to apply a precautionary approach to areas previously unfished. In response to 

the new fishing legislation, four large areas covering 442,022 km2, within the Fisheries Protection 

Zone around Svalbard, are closed to all fishing (see grey polygons in Figure 4.41). Within the existing 
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fishing areas, an additional ten closed areas covering more than 3260 km2 are completely closed to 

bottom trawling, including any fishing gear likely to be in contact with the seafloor.  

 

Figure 4.41 New VME indicator records submitted in 2021 for the North West Barents Sea (Svalbard). Note, other VME records 
from the VME database for this area are not displayed. 

4.4.10 North East Barents Sea (Russia) 

New VME indicator data were submitted for the North East Barents Sea within the Russian EEZ 

from PINRO (Russia) (Figure 4.42). Data were from the joint Norwegian-Russian Barents Sea Eco-

system Survey (BESS)  

Outputs of the weighting algorithm and confidence layer with these new VME data are not pre-

sented due to the large number of new records making the scale of view too small. However, these 

can be viewed on the ICES VME data portal.  
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Figure 4.42 New VME indicator records submitted in 2021 for the North East Barents Sea in the Russian EEZ. Note, other VME 
records from the VME database for this area are not displayed. 

4.5 Analysis of the 2020 VMS submission from NEAFC, in order 
to provide information and maps on fisheries activities 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 habitats. 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 2020, 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 assigned to 

each position. Any interval values greater than four hours were truncated to this duration, 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 NEAFC regulatory area or has 

issues with its transmission system. 
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Quality of the speed data was again much improved on previous years (Figure 4.43). It was validated 

against a derived speed, calculated as the great-circle (orthodromic) distance between consecutive 

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 ac-

tivity, and those at faster speeds to represent steaming and/or searching. In this instance, 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 undefined gear types. Consecutive 

pings at fishing speeds for vessels using mobile-bottom contacting gears were grouped into putative 

“tows”, manually reviewed to remove any erroneous sequences, 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. Similar to last year, a large proportion of the vessels had no gear specified and 

the number of gear types reported was very low compared to previous years (Table 4.51).  

 

 

Figure 4.43 Histogram of derived speeds for all gears, based on position and time, conforms to expected distribution 

Table 4.51 Number of pings (N) registered against each fishing gear type (Gear) in the speed filtered (0-5 knots) NEAFC VMS 
data 

Gear Description Grouping Number of pings 

FPO Fish pots Static Bottom 992 

LL Long lines Static Bottom 1294 

LLS Long lines (set) Static Bottom 1558 

NIL No gear recorded Unknown 1328 

OTB Bottom otter trawl Mobile Bottom 56 378 
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Gear Description Grouping Number of pings 

OTM Midwater otter trawl Pelagic Gear 261 248 

PS Purse seine Pelagic Gear 1232 

PTM Midwater pair trawl Pelagic Gear 324 

TBS Shrimp trawl Mobile Bottom 1801 

UNK Unknown Unknown 24 832 

 

Results 

The NEAFC VMS data, VME closures and existing fishing areas were mapped along with the VME 

Index outputs, which show the 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 Seamounts and the Barents Sea. Data for the west of the Bay of Biscay, with particular refer-

ence to the Josephine Seamount, are provided in Section 5.4.  

4.5.2 Hatton Bank 

The closures to the northern side of the Hatton Bank continue to be generally well observed and 

there appears to be reduced activity in the area compared to last year (Figure 4.44). A small number 

of bottom trawls appear to occur to the south of the north-east existing fishing area, but these activ-

ities are very limited (Figure 4.45). There was no evidence of vessels using static bottom contact 

gears, or activity of vessels without a registered gear type in this area. Closures on the western side 

of the bank are also well observed (tow tracks: Figure 4.46 and gridded trawl data: Figure 4.47). No 

activity of static gears, or from vessels without a registered gear type was observed on the western 

side of the Hatton Bank this year 
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Figure 4.44 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. 

 

Figure 4.45 Gridded data (fishing hours) for bottom contacting trawl gears to the north of Hatton Bank, overlain with existing 
NEAFC fishing areas and EEZ boundaries. 
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Figure 4.46 Bottom contacting otter trawl tow tracks to the west of Hatton Bank, overlain with the VME Index, VME closures 
and existing NEAFC fishing areas. 

 

Figure 4.47 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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4.5.3 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 4.48 and Figure 4.49). There are a small number of 

tows in the larger closed area in southwest Rockall, but these are limited. Vessels registered as using 

static gears were active, at low levels, in the existing fishing areas on Rockall Bank outside any VME 

closure areas and the Haddock Box (Figure 4.50). Vessels operating with no registered gears were 

most active along the western boundaries of the Northwest Rockall closure and the Haddock Box 

(Figure 4.51). There is some evidence of low levels of activity from vessels with no registered gear 

type within the Haddock Box, but this may be an artefact of the high levels of activity in the area.  

 

Figure 4.48 Bottom contacting otter trawl tow tracks on Rockall Bank, overlain with the VME Index, VME closures, the Had-

dock Box, existing NEAFC fishing areas and EEZ boundaries. 
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Figure 4.49 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. 

 

Figure 4.50 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 4.51 Gridded data (fishing hours) where no gear was registered on Rockall Bank, overlain with VME closures, the Had-
dock Box, existing NEAFC fishing areas and EEZ boundaries. 

4.5.4 South of Iceland 

The pattern of bottom contact fishing activity around the Reykjanes Ridge shows a similar pattern 

to last year (Figure 4.52). Activity is concentrated in an area to the north of the existing fishing area 

on Reykjanes Ridge, in water depths of around 2000 m. Further south, in depths of 2500 – 3000 m, 

there is also evidence of some low levels of fishing in the NEAFC area to the west of the Reykjanes 

Ridge and some very low activity in the north-western corner of the northern mid-Atlantic ridge 

VME closure area (Figure 4.52). Activity to the south of Iceland is comprised of trawling gears (Fig-

ure 4.53) and vessels with no registered gear type (Figure 4.54), with no evidence of static gears being 

used in the region. Due to the water depths in this area south of Iceland, the observed activity most 

likely relates to mid-water trawls targeting redfish and not bottom contacting trawl gears.   
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Figure 4.52 Bottom contacting otter trawl tow tracks south of Iceland, overlain with the VME Index, VME closures, existing 
NEAFC fishing areas and EEZ boundaries. 

 

Figure 4.53 Gridded data (fishing hours) for bottom contacting trawl gears to the south of Iceland, overlain with VME closures, 
existing NEAFC fishing areas and EEZ boundaries. 
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Figure 4.54 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. 

4.5.5 Mid Atlantic Ridge Seamounts 

The only fishing activity observed within the mid-Atlantic Ridge Seamounts area this year was for 

vessels with no registered gear, outside the south-eastern corner of the Southern MAR NEAFC VME 

closure (Figure 4.55). This activity was extremely limited and occurred in water depths in excess of 

3000 m and as such is very unlikely to be with bottom contacting gears.  The bottom trawling activity 

noted in previous years in this area is absent and there continues to be no evidence of static gears 

operating in the area. 
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Figure 4.55 Gridded data (fishing hours) where no gear was registered on the Mid Atlantic Ridge seamounts, overlain with 
VME closures, existing NEAFC fishing areas and EEZ boundaries 

4.5.6 Barents Sea 

Fishing activity within the NEAFC regulatory area in the Barents Sea occurs entirely within the ex-

isting fishing area with the exception of a small number of bottom otter trawl “tows” in the north-

west area that occur just outside (Figure 4.56). Vessels registered with bottom otter trawls are active 

in two main focus areas here, with higher intensities occurring in the southwest corner of the existing 

fishing area (Figure 4.57). Vessels with no registered gears are also active, with the highest intensities 

in the north of the existing fishing area (Figure 4.58). There is no indication of any activity using 

static gears. 
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Figure 4.56 Bottom contacting otter trawl tow tracks in the Barents Sea area, overlain with the VME Index, VME closures, 
existing NEAFC fishing areas and EEZ boundaries. 

 

Figure 4.57 Gridded data (fishing hours) for bottom contacting trawl gears in the Barents Sea area, overlain with existing 
NEAFC fishing areas and EEZ boundaries. 
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Figure 4.58 Gridded data (fishing hours) where no gear was registered in the Barents Sea area, overlain with VME closures, 
existing NEAFC fishing areas and EEZ boundaries 
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5 Provision of new information on VMEs and fishing ac-
tivity within Josephine Seamount and surrounding sea-
mounts  

“Provide all available previous and new information on the distribution of vulnerable habitats 

in the Josephine Seamount areas and the surrounding seamounts, in the NEAFC Convention 

Area, and fisheries activities in and in the vicinity of such habitats to provide advice, relevant to 

the Regulatory Area, in terms of effective measures to prevent significant adverse impacts of bot-

tom fishing activities on vulnerable marine ecosystems” – New ICES advice request 2021 

5.1 Background 

Josephine Seamount lies just over 200 nm north of the Island of Madeira (Portugal) and is classed by 

NEAFC as ‘an existing bottom fishing area’ on the basis of documented bottom fishing activity in 

the area for at least two years within the period 1987–2007. In 2011, OSPAR designated Josephine 

Seamount (and the five other seamounts in the immediate vicinity) as an MPA on the basis of infor-

mation that included VME indicator species such as hexactinellid sponges and gorgonians.  

In 2012, WGDEC reported on the presence of VME indicators on Josephine Seamount, based on his-

torical data from a database used by Yesson et al. (2012), (ICES, 2012). In 2013, WGDEC reported that 

the presence of gorgonian corals indicated a high likelihood of VMEs on the Seamount, and that the 

summits and flanks of the seamounts were examples of geomorphological features that could sup-

port VME indicator species (VME Elements) (ICES, 2013a). Although no data was available to sup-

port an analysis of fisheries activities in the area, the group considered that the seamount’s status as 

an existing bottom fishing area suggested that there was a risk of significant adverse impacts on the 

VME indicators. ICES therefore advised in 2013, that should NEAFC wish to protect these VMEs, a 

bottom fisheries closure be implemented to align with the boundary of the existing OSPAR MPA 

(OSPAR Decision 2010/5) (Figure 5.1). This advice stated that “such a closure would encompass the 

seamount, the documented locations of recent VME indicator records, and the five other nearby sea-

mounts that are within the NEAFC RA. As a consequence of enclosing the seamounts in one protec-

tive management measure, some surrounding deep areas of high topographic relief (and thus likely 

to contain VMEs) would also be protected from potential impacts” (ICES, 2013b). 

Following this ICES advice, in 2014 WGDEC received new VME indicator records from literature, 

including two species of black corals and eleven gorgonians (ICES, 2014). VMS data from 2013 was 

also reviewed, and this showed no records of bottom fishing activity within the proposed closure 

area on Josephine Seamount. In 2018, WGDEC re-reported on the VME indicator records present on 

Josephine Seamount, and provided an output of the VME Index which showed all c-squares as ‘Me-

dium VME likelihood’ and Medium to Low confidence. However, the group still considered that 

Josephine was likely to have VMEs due to its status as a seamount complex, and based on historical 

records presented to the group, but advised further submission of VME data from past studies in 

the area would improve the basis for evaluations and advice (ICES, 2018).  
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Figure 5.1 Map of Josephine Seamount showing the distribution of gorgonian corals and the proposed bottom fishing closure 
recommended by ICES in 2013. The proposed closure boundary corresponds precisely with the OSPAR High Seas MPA. The 
red square on the overview map shows the approximate location of the closure. 

5.2 Existing VME records on Josephine Seamount 

No further data were provided to the VME database in 2021, however the existing records are shown 

in Figure 5.2, alongside the VME Index (Figure 5.3) and Confidence (Figure 5.4) outputs.  
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Figure 5.2 VME indicator records from the ICES VME database, on the Josephine Seamount. The map shows the current OSPAR 
High Seas MPA boundary in green and the existing bottom fishing area in yellow. 

 

Figure 5.3 Output of the VME weighting algorithm for Josephine Seamount, showing the VME Index; the likelihood of encoun-
tering a VME within each grid cell (shown as Medium for these records).  
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Figure 5.4 The confidence layer associated with the VME weighting algorithm’s VME Index layer (Figure 5.3) for Josephine 
Seamount.  

5.3 New VME evidence for Josephine Seamount 

During the WGDEC 2021 meeting, the group considered the data present within the VME database 

for Josephine Seamount. No further data submissions have been received for this area since the 2014 

meeting. However, the group were aware of some research activities within the Seamount complex 

area, and therefore reviewed available literature to identify any additional sources of VME data.  

5.3.1 OSPAR Background Document  

The OSPAR background document for the Josephine Seamount High Seas MPA states that endemic 

species found on Josephine Seamount include Victorgorgia josephinae (Alcyonacea). The document 

also reports that dense gorgonian aggregations, composed of Callogorgia verticillata and Viminella fla-

gellum, cover rocky outcrops and limestones on the seamount, together with hexactinellid sponges 

Asconema setubalense (OSPAR, 2011). The background document reports on invertebrate species rec-

ords on the seamount from literature (Table 5.1), including some reported by ICES (2014) (e.g. Grass-

hoff, 1985; Pasternak, 1985), but also including additional literature sources for Hexactinellid 

sponges (Tabachnick & Menchenina, 2007), solitary scleractinians (Zibrowius, 1980), and Alcyo-

nacean gorgonians (Lopez-Gonzales & Briand, 2002). This suggests some additional VME indicator 

species occur on the seamount, which are not currently in the VME database. These could be sub-

mitted to the database during the VME Data Call 2022.  
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The OSPAR background document reports that no habitat-forming scleractinians were reported 

from the summit or slopes of Josephine Seamount, but that research cruises (e.g. SEAMOUNT 1 and 

Meteor 9c) had commonly focused on the plateau (200-400 m).  

Table 5.1 List of species recorded at the Josephine seamount or its vicinity 

Taxonomic group Taxa Position 

(Lat, Long) 

Depth range (m) Sources 

Hexactinellid 
sponges 

Asconema setubalense 36°45'N,14°15.1'W 

36°45.80'N,14°17.50'W 

36°45.90'N,14°20.40'W 

315–380 Tabachnick & 
Menchenina, 
2007 

Alcyonacean gorgo-
nians 

(10 spp.) 

Bebryce mollis 36°40'00"N, 14°09'45"W 

36°41'00"N, 14°11'45"W 

36.32166667, -14 

36.35027778, -14 

36.69805556, -14 

36.8225, -14 

36.98972222, -14 

170–300 Grasshoff, 1985; 
Pasternak, 1985 

Callogorgia verticillata 36°40'00"N, 14°09'45"W 

36°41'00"N, 14°11'45"W 

 

36.32166667, -14 

36.32361111, -14 

36.32416667, -14 

36.55166667, -14 

36.66583333, -14 

36.75833333, -14 

36.78, -14 

36.79583333, -14 

36.89111111, -14 

 

170–500 Grasshoff, 1985; 
Pasternak, 1985 

Muriceides lepida 36.58333333, -14 170–300 Grasshoff, 1985 

Nicella granifera 36°40'00"N, 14°09'45"W 

36°41'00"N, 14°11'45"W 

 

36.67833333, -14 

200–241 Grasshoff, 1972, 
1985; Pasternak, 
1985 
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Taxonomic group Taxa Position 

(Lat, Long) 

Depth range (m) Sources 

Paracalyptrophora jo-
sephinae1 

36.58333333, -14 

36.67833333, -14 

36.68666667, -14 

36.69, -14 

36.705, -14 

36.72, -14 

36.76166667, -14 

 

36°46′N, 14°07′W 

200–340 Grasshoff, 1985; 
Cairns and Bayer, 
2004 

Placogorgia terceira 36.605, -14 170–300 Grasshoff, 1985 

Victorgorgia josephinae2 37°48′N, 14°01′W 1500 López-González 
and Briand, 2002 

Villogorgia bebrycoides 36.58333333, -14 170–300 Grasshoff, 1985 

Viminella flagellum 36°40'00"N, 14°09'45"W 

36°41'00"N, 14°11'45"W 

 

36.70833333, -14.33666667 

36.78333333, -14.33333333 

36.66666667, -14.295 

36.67833333, -14.25833333 

36.66166667, -14.255 

36.58333333, -14.25 

36.69, -14.24666667 

36.68666667, -14.24 

36.7, -14.23333333 

196–430 Grasshoff, 1985; 
Pasternak, 1985 

Swiftia dubia 36.58333333, -14 

36.63666667, -14 

170–196 Grasshoff, 1985 

Scleractinians 

(14 solitary spp.) 

Anomocora fecunda 36°41,4'N, 14°14,8'W 216–225 Zibrowius, 1980 

Balanophyllia (Balano-
phyllia) cellulosa 

36°45,8'N, 14°19,2'W 310–345 Zibrowius, 1980 

Caryophyllia (Caryophyl-
lia) smithii3 

36°40,4'N,14°15,6'W 208–230 Zibrowius, 1980 

Deltocyathoides stimp-
sonii 

36°48,5'N,14°12,5'W 296–417;  
208–231 

Zibrowius, 1980 
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Taxonomic group Taxa Position 

(Lat, Long) 

Depth range (m) Sources 

(nearby stations) 

Deltocyathus eccentricus ~36°36,3'N,14°14'W (plus a 
station without position) 

170–910 Zibrowius, 1980 

Deltocyathus moseleyi 36°36,3'N, 14°14'W; 
36°46,8'N, 14°14,7'W 

170–910 Zibrowius, 1980 

Dendrophyllia cornigera 36°36,3'N-14°14'W 

(plus 4 stations without posi-
tion) 

170–345 m Zibrowius, 1980 

Flabellum (Ulocyathus) al-
abastrum 

36°52,1'N, 14°37,5'W 1700 Zibrowius, 1980 

Flabellum (Flabellum) 
chunii 

36°41,4'N, 14°14,8'W 216–220 Zibrowius, 1980 

Fungiacyathus (Bathy-
actis) crispus 

~36°46'N, 14°07'W 418 Zibrowius, 1980 

Paracyathus arcuatus 36°46'N, 14°07'W 

(plus stations without posi-
tion) 

201–231 Zibrowius, 1980 

Paracyathus pulchellus 36°41'N, 14°11'45"W; 
36°38,2'N, 14°14,2'W  
(plus a station without posi-
tion) 

195–233 Zibrowius, 1980 

Peponocyathus folliculus 36°48,5'N,14°12,5'W 296–417 Zibrowius, 1980 

Stenocyathus vermiformis 36°40'N, 14°17,7'W; 

36°40,4'N, 14°15,6'W 

208–430 Zibrowius, 1980 

Stylasterids 

(2 spp.) 

Pliobothrus symmetricus 36°42,3'N, 14°21,6'W; 

36°45,9'N, 14°20,4'W 

340–425 Zibrowius & 
Cairns, 1992 

Crypthelia sp. ~36°46'N, 14°07'W 622 Zibrowius & 
Cairns, 1992 

Black corals 

(2 spp.) 

Antipathella subpinnata 36.679, -14 229-241 Grasshoff, 1985 

Antipathes dichotoma - 256 Grasshoff, 1985 

1Type locality 

2Members of this genus are known from several ocean basins, not only NE Atlantic; 

3tiny and dead. 
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5.3.2 GeoMar R/V Sonne cruise SO280 

In 2020 a GeoMar cruise (SO280) aboard R/V Sonne undertook high resolution bathymetric mapping 

of Josephine Seamount. The report and data from this cruise are not yet available, however the cruise 

has published a blog post17 showing the bathymetry imagery (Figure 5.5) and a short cruise report18. 

This imagery is suggestive of the existence of habitat suitable for a range of VME indicator taxa, but 

this has not yet been confirmed.  

 

Figure 5.5 Bathymetric mapping of Josephine Seamount during the GeoMar R/V Sonne SO280 cruise. Image courtesy of Saskia 
Brix, James Taylor, Mia Schumacher and the IceDivA cruise participants.  

This bathymetry data indicates a near-flat topped seamount with very steep south, south west and 

south east slopes. Seamounts of a similar shape elsewhere are known to have VME indicators occur-

ring around the steep slope edges and ridges (e.g., Anderson et al., 2011).  In addition, the sediments 

on the flat top of the nearby Great Meteor Seamount were found to be habitat to 54 new species (of 

56 species found) of harpacticoid copepods (George & Schminke 2002), and Gofas (2007) found 30 

new species of rissoid snails on the tops of the Lusitanian and Meteor seamounts. These latter groups 

are not considered as VME indicator species, but these studies show that the sands on the flat tops 

of seamounts can harbour considerable biodiversity.  

The precipitous physiography of seamounts, rising from significant depths above the surrounding 

seafloor, produce topographically induced flows that increase flow rates and enhance the advection 

of food particles to suspension-feeding animals (Clark et al 2010). Flow acceleration is most pro-

nounced along the sides near the seamount summit, but also anywhere on the seamount where there 

is a feature, such as a ridge, that is raised above the local topography of the surrounding seafloor. 

                                                           

17 https://www.iatlantic.eu/expedition_blog/meet-lady-josephine-beauty-of-the-high-seas/  

18 https://www.ldf.uni-hamburg.de/sonne/wochenberichte/wochenberichte-sonne/so279-282/so280-scr.pdf  

https://www.iatlantic.eu/expedition_blog/meet-lady-josephine-beauty-of-the-high-seas/
https://www.ldf.uni-hamburg.de/sonne/wochenberichte/wochenberichte-sonne/so279-282/so280-scr.pdf
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Such features, in diverse ecological settings, are characterized by high densities of corals and sponges 

(Genin et al., 1986, Tempera et al. 2012, Tong et al. 2012, Rengstorf et al. 2013). 

Using such ecological knowledge facilitates use of the multibeam data to infer the likely presence of 

VME indicator species, along with the empirical observations summarized above.  This is consistent 

with the application of the precautionary approach as addressed in UNGA 61/105 and related FAO 

guidance on sustainable fisheries and ecosystem principles.  

5.3.3 EBSA proposal 

Josephine seamount is also part of a proposed Ecologically or Biologically Significant Marine Area 

(EBSA) under the Convention on Biological Diversity CBD. The “Madeira –Tore EBSA” was pro-

posed in 201919, but is not yet on the EBSA list. The CBD EBSA criteria are listed as: 

1. Uniqueness or Rarity 

2. Special importance for life history stages of species 

3. Importance for threatened, endangered or declining species and/or habitats 

4. Vulnerability, Fragility, Sensitivity, or Slow recovery 

5. Biological Productivity 

6. Biological Diversity 

7. Naturalness 

The EBSA proposal document states that Josephine seamount fulfils all the EBSA criteria except 

number 7 (Naturalness) due to the fishing activity occurring at the site.  

5.4 Analysis of the 2020 VMS submission from NEAFC on Jose-
phine Seamount  

The Josephine seamount area shows high levels of static gear activity within the existing footprint 

on top of the seamount, similar to that reported last year (Figure 5.6). The static gear activity was 

comprised of set longlines (LLS), registered for 2 vessels. The corresponding catch data for these 

vessels is characteristic of seamount species, supporting the use of LLS gears on the seabed. The low 

intensity use of static gears in the area to the west of the Josephine seamount is reduced in extent 

from that observed last year (Figure 5.7) and, given the depths (3000 – 5000 m), are likely longline 

gears targeting pelagic species.  

The only other registered vessel active in the Josephine seamount area reported using bottom otter 

trawl (OTB) gear. The vessel completed three tows on the summit of Josephine at depths of 200 – 250 

m, within the existing fishing footprint (Figure 5.8). This activity amounts to low efforts of bottom 

trawl activity within the existing bottom fishing area on the seamount (Figure 5.9). There is evidence 

of some very low intensity bottom trawling in the most south-eastern corner of the NEAFC regula-

tory area, close to the Portuguese EEZ (Figure 5.8 and Figure 5.9).  There was no activity of vessels 

without a registered gear type fishing in the area.  

                                                           

19 https://www.cbd.int/doc/c/d6d3/59a9/54ec3fb193b286af9f7429e4/template-2-madeira-tore-en.pdf  

https://www.cbd.int/doc/c/d6d3/59a9/54ec3fb193b286af9f7429e4/template-2-madeira-tore-en.pdf
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Figure 5.6 Gridded data (fishing hours) for bottom contacting static gears in the Josephine seamount area showing the existing 
NEAFC fishing area (grey polygon) and EEZ boundaries. 
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Figure 5.7 Gridded data (fishing hours) for Bottom contacting Static Gears in the area northwest of the Josephine seamount, 
overlain with existing NEAFC fishing areas and EEZ boundaries 

 

Figure 5.8 Bottom contacting otter trawl tow tracks on Josephine Seamount, overlain with the VME Index, and EEZ bounda-
ries. 
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Figure 5.9 Gridded data (fishing hours) for bottom contacting trawl gears in the Josephine seamount area showing the existing 
NEAFC fishing area (grey polygon) and EEZ boundaries.  

5.5 Potential for damage to the VMEs from mobile bottom 
contacting gear and static gear 

Josephine Seamount is located at the crossroads of corridors of maritime traffic, from and to the 

Atlantic and Mediterranean basins and is also an important fishing ground for the Portuguese fish-

ing fleet operating at seamounts of the Madeira-Tore geologic complex. 

Nearly 50 vessels operated in the area for the period 2012–2014, mainly using longlines targeting 

wreckfish Polyprion americanus and the European conger, Conger, swordfish Xiphias gladius and black 

scabbardfish Aphanopus carbo (Campos et al., 2019). 

In terms of potential damage, bottom trawling has a much larger impact on the integrity of the sea-

floor and associated fauna than static gears (e.g. Taranto et al. 2012, Pham et al., 2014). The effects of 

fishing gear on the benthic ecosystems can be direct and immediate (e.g. removal and damage of 

biogenic structures such as corals and sponges) (e.g. Durán Muñoz et al., 2012; Braga-Henriques et 

al., 2013; Vieira et al., 2020), persisting over time (e.g. ghost-fishing and bycatch) (e.g. Sampaio et al., 

2012; Pham et al. 2013; Dias et al., 2020). There can also be indirect impacts caused by both short term 

and long-term disturbance of substrate and geomorphological features that could support VME in-

dicator species, their occurrence, settlement and recovery (Porobic et al., 2019). 

However, in addition to accidental/non-intended catches, static gears, such as longlines, also have 

potential deleterious effects to benthic fauna, which may get hooked (incidental bycatch e.g. Sampaio 

et al., 2012) or damaged through the lateral movement of the lines (see Schweitzer et al. 2018 and 
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Stevens, 2021 for related studies on trap impacts). However, further investigations of the behaviour 

of static gears in contact with the seafloor and a risk assessment related to the fishing process are 

needed 

While there is no specific information on potential effects of static gears on VMEs of Josephine Sea-

mount, it can be expected these would be similar to other seamounts in the vicinity. This includes 

marine litter and lost and/or discarded fishing gears, which were observed at the Gorringe Bank 

(Vieira et al., 2015). Long-term impacts of lost fishing gears and other marine litter remain poorly 

understood but it is known they may be detrimental through clogging of filter-feeder structures by 

macro- and microplastics (Soares et al., 2020).  

5.6 Recommendations  

Based on the existing evidence for VME indicators on Josephine Seamount (ICES, 2014), together 

with potential new records from literature highlighted in the OSPAR background document 

(OSPAR, 2011) and expert knowledge of VME presence on seamounts similar to Josephine, WGDEC 

recommend that the previous closure proposal advised by ICES in 2013 (ICES, 2013b) is re-con-

sidered. This proposal follows the precautionary approach, as required under UNGA Resolution 

61/10520, particularly noting paragraph 80 which calls upon states to apply the precautionary ap-

proach in protecting VMEs (including seamounts) from destructive fishing practices.  

This closure would protect the VME indicators occurring on the Josephine Seamount, as well as the 

geomorphological structure (VME element), and potential VMEs occurring on the surrounding sea-

mounts. 

The closure recommendation aligns with the OSPAR MPA boundary, as shown in Figure 5.2 and the 

coordinates for the closure are provided in Table 5.2.  

Table 5.2 Geographic coordinates for the proposed Josephine Seamount NEAFC bottom fishing closure 

LATITUDE (DECIMAL DE-
GREES)  

LONGITUDE (DECIMAL DE-
GREES)  

LATITUDE (DMS)  LONGITUDE (DMS)  

 37.460  -14.650  37° 27' 36" N  14° 39' 0" W  

37.630  -13.750  37° 37' 48" N  13° 45' 0" W  

36.860  -13.420  36° 51' 36" N  13° 25' 12" W  

36.180  -14.450  36° 10' 48" N  14° 26' 60" W  

36.450  -15.390  36° 27' 0" N  15° 23' 24" W  

 

                                                           

20 https://undocs.org/A/RES/61/105 
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6 Support the use of the VME weighting algorithm out-
puts within future ICES advice, and considering known 
limitations, identify and trial approaches to improve 
the weighting algorithm method, and continue to ex-
plore alternative options for identifying areas where 
VME are likely to occur – ToR [c] 

6.1 Introduction 

Historically, information on the distribution of Vulnerable Marine Ecosystems (VMEs) was pre-

sented as maps, using information on the presence of VME indicator species. Expert judgement was 

used to interpret the likelihood that these data indicated the presence of actual VMEs, and the find-

ings were summarised in the WGDEC report, and considered by the ICES Advice Drafting Group 

on VME (ADGVME) during the advice drafting process.  However, expert judgement can often ap-

pear inconsistent, and to mitigate this, WGDEC developed a transparent system in 2014 to formalise 

this expert opinion, which evaluated the likelihood of a data point representing the presence of a 

VME whilst utilising as much relevant information as possible from the VME database. The system 

was developed as a multi-criteria assessment (MCA) method which aggregated data on different 

criteria (survey method; volume of material; date of observation; and whether the specimen was 

dead or alive), as presented within ICES (2014). However, in 2015, the group reviewed the outputs 

from 2014 and considered some of the limitations to the method. Specifically, there were challenges 

in incorporating measures of both the likelihood of a VME indicator record being an actual VME and 

a measure of confidence, and a need to provide an aggregated score for an area based on all records.  

The system was refined by WGDEC in 2015 (ICES, 2015), further revised in 2016 (ICES, 2016), and 

was known as the MCA or the VME weighting algorithm. This method produced a single VME 

likelihood score for a C-square grid cell (0.05x0.05 degrees), called the ‘VME Index’ (based on a 

ranked vulnerability score for VME indicator groups and evidence of indicator abundance) and a 

separate ‘VME confidence’ score based on the number of records present, the methods of detection 

(images, trawl, etc…) and the year of the record (ICES, 2015). Both the VME Index and confidence 

were split into ‘High, Medium and Low’ scores, and mapped on the C-square grid cell. This scale 

was selected to match the scale of mapped VMS data, to enable the identification of potential areas 

of overlap. VME habitat data were mapped as known VME. The full method for the MCA is detailed 

in Morato et al. (2018).  

The outputs from the MCA, together with known VMEs, have been mapped by WGDEC since 2017 

and used to support the provision of ICES advice to the North East Atlantic Fisheries Commission 

(NEAFC) and the European Commission (EC) on the distribution of VMEs in the North Atlantic. 

Areas of known VME (“VME habitats”) have been used to support VME closure recommendations 

or extensions to closures in NEAFC waters (e.g. ICES, 2017a), and a flow diagram for the use of VME 

habitats and VME Index data for closure recommendations was also produced by ICES (2017b). 

However, to date, closures have not been recommended based purely on VME Index data outputs 



ICES | WGDEC   2021 | 93 
 

 

as no significant new ‘High Index, High Confidence’ records have been identified by WGDEC out-

side of existing closure areas.  

Since the development of the MCA in 2015/16 there have been concerns and issues raised with some 

components of the weighting algorithm, many of which were described in the WGDEC 2018 report 

(ICES, 2018). Over the last 5 years, the uses for the MCA outputs have been expanding, and in 2020 

the Workshop on EU regulatory area options for VME protection (WKEUVME) was required to as-

sess areas where VME occur or ‘are likely to occur’. The MCA therefore provided a useful method 

to outline these areas, with areas of high, medium and/or low VME Index being used to define areas 

‘likely to occur’, based on a set of different scenarios and options (ICES, 2020). However, the MCA 

received some critique, particularly around three key points: 

• Since the VME Index combines information on presence of ‘ranked’ VME indicator groups 

and measures of abundance, it is difficult to identify the underlying data that has led to the 

final Index score when using the final C-square gridded outputs. This makes it difficult to 

provide further evidence on the nature of the indicator(s) to managers and stakeholders. 

• The process of ranking the VME indicator groups against the FAO criteria in terms of vul-

nerability has met some criticism, since definitions of what a VME is has already been deter-

mined by the FAO guidelines (FAO, 2009). Vulnerability should be assessed in the context 

of the fishing pressure in a separate step, in what is referred to as an assessment of Significant 

Adverse Impacts (SAI; FAO, 2009), requiring knowledge of the species and gear interactions. 

• The use of abundance data, compared to NEAFC move-on thresholds for corals and sponges, 

means some species, such as sea pens, cannot receive more than a ‘Medium’ VME Index 

score whilst others will always receive a ‘High’ VME Index score. This led to concerns of the 

index becoming an index of perceived vulnerability rather than likelihood of occurrence. 

When considering the critique, it is important to recall that the underlying objective of the MCA was 

to highlight the locations that are likely to be most vulnerable to bottom-contact fishing gear by as-

similating the more detailed information into a more simplified output for managers/stakeholders. 

Therefore, the MCA captures the fact that not all VME indicators within the ICES VME indicator 

database have the same level of vulnerability, and thus are weighted differently against the FAO 

criteria. It does not solely identify areas of significant concentrations of VME indicator organisms 

and does not set thresholds of what constitute a VME. The fact that the MCA is a taxon-dependent 

spatial method is the foundation of the approach.  

Requirements for the outputs are, however, changing and becoming more relevant to management 

decisions. The data in the database have also changed over time, with increased abundance data 

now available. It was therefore agreed that WGDEC 2021 would review the uses of the VME Index 

for supporting ICES advice and identify changes that could be made to facilitate this purpose. 

6.2 Options for future development of the MCA and VME In-
dex for identifying areas where VME are likely to occur 

With consideration of the issues raised surrounding the use of the MCA and the VME Index de-

scribed in Section 6.1, WGDEC 2021 discussed two options for facilitating wider applicability of the 

Index in ICES advice: 

1. Development of the current VME Index to be less driven by the vulnerability scoring of VME 

indicator taxa, through adjustments to the MCA, including changes to vulnerability scores 
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and abundance thresholds, as well as their relative weight in the algorithm and additional 

consideration of observation frequency. 

2. Developing an entirely separate synthesis of the data in a separate index, which represents 

the likelihood of VME presence on the weight of evidence, without including consideration 

of vulnerability. 

WGDEC 2021 discussed a number of suggestions that have been put forward for ways the MCA 

could be adjusted. Currently the vulnerability ranking score accounts for 90% of the VME Index 

value, because at the time the Index was developed only 15% of the records of VME indicators held 

actual biomass or abundance values (ICES, 2019). It has been suggested that reducing the weighting 

of the vulnerability ranking, or removing it altogether, would allow higher Index values to be pro-

duced for the lower ranked VME indicator taxa, such as sea pens. A trial development of the current 

VME Index was therefore run, changing the weighting of the vulnerability scoring to the same for 

all VME indicator taxa (all scores set up to 3). This resulted in an increase of the Medium VME Index 

class and elimination of the High VME Index class, whereas sea pens in the Porcupine Bank classified 

as Low VME Index were not affected by this change (Figure 6.1), compared with the original Index 

outputs (Figure 6.2). Therefore, the de facto elimination of the vulnerability ranking did not produce 

the anticipated results.  
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Figure 6.1 Outputs of trial run of the VME Index in the Celtic Seas ecoregion, with the weighting of the vulnerability scoring 
for all VME indicator taxa set up to 3. 

 

Figure 6.2 Outputs using original VME Index for the Celtic Seas ecoregion. 



96 | ICES SCIENTIFIC REPORTS 3:89 | ICES 
 

 

The MCA is currently built around the vulnerability scoring, and consequently this cannot be re-

moved without substantial changes to the algorithm. The motive for choosing the MCA method over 

other, more quantitative methods such as Kernel Density Estimation, was that the ICES VME data-

base integrates data from a wide variety of sources, resulting in a heterogeneous dataset. For exam-

ple, the database includes records from a diversity of sampling methods (e.g. trawling, ROV, long-

line and box cores), ranging from an individual coral colony observed in a single image, to a 500 kg 

bycatch of sponges obtained during a bottom trawl. Such differences prevent a coherent integration 

of the data into a more robust quantitative analysis without losing substantial amounts of data in the 

analysis. Furthermore, a high number of records lack relevant metadata, such as associated sampling 

effort, impeding standardization of abundance per sampling effort. Reduction in the influence, or 

removal altogether, of the vulnerability score would shift the Index to depend more on the abun-

dance scores, which, to date, has not been considered feasible due to these limitations in availability 

of standardised, quantitative data. Converting the MCA to an abundance-only methodology would 

also change some of the fundamental principles that guided the development of the approach. There 

are, however, revisions that could be made to the vulnerability scoring such as those discussed at 

WGDEC 2018 to update the scoring for different VME indicators as and when new evidence and 

information against the vulnerability criteria becomes available (ICES, 2018) (see also section 6.5). 

However, this may not be possible for all species, or in a short time period, as it is dependent on new 

research. 

Acknowledging the issues around the data in the VME database, WGDEC 2021 briefly discussed 

investigating ways to allow for reduced influence of the vulnerability ranking, such as incorporating 

sampling effort into the calculation of the abundance score in the MCA, alongside potential updates 

to the VME abundance thresholds. At the time the MCA was developed, considering the lack of 

robust evidence for determining bespoke thresholds, the group decided to use thresholds based on 

those adopted by relevant regulatory frameworks. Consequently, the abundance thresholds used in 

the MCA were based on the NEAFC VME encounter thresholds for bottom trawls, for corals (30kg) 

and half the encounter threshold for sponges (200kg) (Article 9, NEAFC Recommendation 

19:201421). It was acknowledged at the time that they were proposed for the purposes of trialling 

the weighting system and should be revised in the future. They have since also been called into 

question by the Review Group on VME during WGDEC 2018 (ICES, 2018) and more recently the 

WKEUVME (ICES 2020). WGDEC 2021 therefore agreed that more appropriate thresholds, derived 

from relevant field observations, would allow for increasing the influence of the abundance compo-

nent on the overall VME Index score and encouraged future work to use existing data to determine 

new thresholds. However, as in previous instances when adjustments to the MCA have been dis-

cussed by WGDEC, the group also agreed that the current VME Index with its weighting algorithm 

was developed for a specific purpose – to produce one metric to identify priority areas for fisheries 

management – and has the vulnerability score at its core. Therefore, whilst there is a recognised need 

to revisit the vulnerability scores of taxonomic groups and individual species, as well as the weight 

thresholds to ensure values are based on the most up-to-date knowledge, the MCA itself should 

remain as is. Instead, it was decided to further explore alternative options for identifying areas where 

VME are likely to occur.  

After similar deliberations during the WGDEC 2019 meeting, the Kernel Density Estimation (KDE) 

approach, successfully applied in the NAFO Regulatory Area (NAFO, 2015), was trialled on a subset 

of the abundance data in the database (ICES, 2019). However, as mentioned above, the ICES VME 

database contains a range of data types, collected using a wide range of sampling gears and oppor-

tunistic observations, and therefore each combination of indicator type and collection method would 
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require a separate analysis. The complications around the range of sources limit the usefulness of 

the KDE approach in the broader ICES area, although it could be applied to particular fisheries in-

dependent trawl surveys in some regions. Consequently, the development of an alternative, weight-

of-evidence-based index was considered as the most appropriate option for further development at 

present. This index considers the distribution and number (and where possible, with absence data 

increasingly being submitted to the database, the prevalence) of observations of VME indicator taxa, 

incorporating effort-specific abundance where available, at the level of the C-square. Other potential 

scoring attributes suggested were the spatial concentration or adjacency of C-squares with observa-

tions.  

The rationale for using weight of evidence to indicate the presence or likely presence of VME is based 

on the premise that multiple separate observations of indicator taxa per C-square lend more support 

to the presence of VME than the simple binary presence / absence of the indicator, whilst observa-

tions with high abundance or biomass afford further compelling evidence. The benefit of being able 

to concentrate on a new question by starting anew, building a discrete, complementary index for 

ranking the likelihood of VME occurrence outside of the current MCA, was considered to outweigh 

the complication of having two separate indices. The ability to make the index calculable for indi-

vidual VME habitats and indicator taxa, as well as a combined single Index value, was also seen as 

a valuable addition. It was, however, acknowledged that with a weight of evidence approach there 

is a danger of the absence of evidence of VME at a location being interpreted as evidence of their 

absence. The group agreed strong caveats must be in place when using a weight of evidence-based 

approach. There is also a higher requirement for applying the precautionary principle for taxa that 

are very rare or sensitive or lacking in evidence. 

The group decided to further investigate ways to build a complementary index of the likelihood of 

VME presence based on weight of evidence, whilst maintaining the original Index in its current form, 

including application of a workflow suggested for scoring the evidence base to the database to be 

presented to WGDEC in 2022. 

6.3 Current data in the VME database 

The volume and quality of data in the database has increased considerably over the past years and 

in order to examine alternative options for identifying areas where VMEs are likely to occur, an 

exploration of the current VME records was performed. At present, 54% of the 72,370 records pro-

vide information on abundance or weight (Table 6.1), compared to 15% at the time the current MCA 

and Index were developed. Of these records, 29% also have start and end coordinates of the sampling 

effort, allowing for sampling gear specific distance-based effort standardisation. Yet the spatial dis-

tribution of the information is still uneven with 58% of C-squares with presence-only records intro-

ducing a discrepancy between data-rich and data-poor regions (Figure 6.3).   

Table 6.1  Number of records with or without abundance or weight data and number of these records 

with or without information on sample size in the ICES VME database 

 Quantity or weight Start and end coordinates C-squares with abundance 

With 39051 11142 6941 

Without  32224 (incl. absences) 27909 9845 
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Table 6.2 shows the number of records per method/gear of collection in the VME database. Thirty-

one different sampling methods or gears are listed in conjunction with records for VME indicator 

taxa. These have been summarized into eight method/gear types. However, imagery and trawls ac-

counted for 55% and 42% of the VME indicator records, respectively. The occurrence, abundance 

and biomass records of each VME indicator group are summarized based on six of the grouped 

collection methods and per ICES ecoregion in Table 6.3 and Table 6.4, respectively. 

 

Figure 6.3 VME database records for the North West Atlantic, showing c-squares covering presence-only records (red squares) vs those 
that include abundance and/or biomass data (black squares). 
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Figure 6.4 VME database records for the North East Atlantic around the Barents Sea and Norwegian Sea, showing c-squares covering 
presence-only records (red squares) vs those that include abundance and/or biomass data (black squares). 
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Figure 6.5 VME database records for the North East Atlantic, showing c-squares covering presence-only records (red squares) vs those 
that include abundance and/or biomass data (black squares). 

 Table 6.1  Number of records with or without abundance or weight data and number of these records with or without information 
on sample size in the ICES VME database 

 Quantity or weight Start and end coordinates C-squares with abundance 

With 39051 11142 6941 

Without  32224 (incl. absences) 27909 9845 
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Table 6.2  Number of VME records per method/gear of collection. 

Method/Gear 

(https://vocab.ices.dk/?ref=152) 

Description Method/Gear 

simplified 

Number  

records 

BOT Bottom trawl Trawl 21735 

NCT Norwegian Campell Trawl 1800/96 Trawl 4065 

BAK Baka Trawl Trawl 2318 

UT Unknown trawl Trawl 701 

GOV GOV trawl small Trawl 686 

JDT Jackson trawl Trawl 410 

AGT Agassiz trawl  Trawl 354 

BMT Beam trawl Trawl 138 

ROT Rock hopper otter trawl Trawl 111 

GOC73 GOC 73 bottom trawl  Trawl 101 

GRT Granton trawl Trawl 2 

VID-TOW Video - towed video Imagery 22319 

SIROV Seabed imagery Imagery 8783 

SITC Seabed imagery Imagery 5957 

PHOTO Photo-based determination Imagery 1234 

VID Video-based determination Imagery 1056 

SIDC Seabed imagery Imagery 209 

VID-DROP Video - drop video Imagery 91 

VV Van Veen grab Imagery/Grab 13 

OD Other dredge device Dredge 413 

RD Rock dredge Dredge 88 

UD Unknown dredge Dredge 68 

NT Naturalists dredge Dredge 2 

BC Box-corer Grab 11 

SH Shipek® Grab Grab 3 

UG Unknown grab Grab 3 

https://vocab.ices.dk/?ref=152
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Method/Gear 

(https://vocab.ices.dk/?ref=152) 

Description Method/Gear 

simplified 

Number  

records 

OS Other grab sampling device Grab 1 

LL Longline Longline 207 

MBES Multibeam echo sounder Multibeam   409 

CTD CTD sonde CTD 17 

DIV Diver collected Diver 1 

not specified NA NA 864 

TOTAL     72370 

Table 6.3 Number of VME indicator records per method/gear of collection based on occurrence, abundance and biomass data. 
  

Trawl Dredge Grab Imagery Longline Multibeam NA 

Anemones Occurrence 104     2404       

Abundance 54 

  

2110 

  

54 

Biomass 54           54 

Black coral Occurrence 283 20 

 

1657 8 

 

26 

Abundance 148 

  

515 

   

Biomass 199       8     

Chemosynthetic 

species 

Occurrence 1 

 

11 

    

Abundance 1 

      

Biomass               

Cup coral Occurrence 469 20 

 

249 35 

  

Abundance 379 

  

114 

   

Biomass 206       35     

Generic Sponge Occurrence 15647 59 1 11924 25 

  

Abundance 4865 2 

 

9338 

   

Biomass 5231       23     

Gorgonian Occurrence 1994 49 2 7459 2 

 

515 

Abundance 246 

 

2 6021 

   

https://vocab.ices.dk/?ref=152
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Trawl Dredge Grab Imagery Longline Multibeam NA 

Biomass 295       1     

Sea-pen Occurrence 5897 195 2 7365 29 

 

183 

Abundance 1716 

  

6066 4 

  

Biomass 1286       29     

Soft coral Occurrence 673 120 3 120 40 

 

140 

Abundance 570 

  

87 5 

  

Biomass 335       36     

Stony coral Occurrence 414 95 7 3049 38 409 

 

Abundance 290 

 

1 841 1 

  

Biomass 239       38     

Stylasterids Occurrence 18 13 

 

25 3 

  

Abundance 18 

      

Biomass 13       3     

Xenophyophores Occurrence 

  

5 12 

   

Abundance 

  

3 11 

   

Biomass               
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Table 6.4 Number of records per VME indicator group and ICES ecoregion based on occurrence, abundance and biomass data. 

  

  

Greenland 

Sea 

Bay of Biscay 
& the Ibe-
rian Coast 

Azores Celtic 

Seas 

Greater 

North 
Sea 

Arctic  

Ocean 

Icelandic 

Waters 

Barents 

Sea 

Faroes Norwegian 

Sea 

Oceanic  

Northeast 
Atlantic 

Norwest 

Atlantic 

Total 

Anemones Occurrence       485     294         1729 2508 

Abundance 

   

435 

       

1729 2164 

Biomass 

   

54 

        

54 

Black coral Occurrence   896 16 852     4       53 173 1994 

Abundance 

 

31 

 

561 

      

15 56 663 

Biomass 

 

11 

 

26 

      

23 147 207 

Chemosynthetic 

species 

Occurrence         11           1   12 

Abundance 

          

1 

 

1 

Biomass 

            

  

Cup coral Occurrence   180   391     3       199   773 

Abundance 

 

70 

 

346 

      

77 

 

493 

Biomass 

 

20 

 

113 

      

108 

 

241 

Generic Sponge Occurrence 26 1582   2756 1   457 2735 30 1 482 19586 27656 

Abundance 2 476 

 

1652 1 

  

2659 29 1 351 9034 14205 

Biomass 23 72 

 

304 1 

 

2 487 1 

 

230 4134 5254 

Gorgonian Occurrence 3 1364 101 378 1   273 370 25 292 272 6942 10021 

Abundance 1 65 

 

252 

   

370 

 

292 27 5262 6269 
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Icelandic 
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Sea 
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Oceanic  

Northeast 
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Norwest 

Atlantic 

Total 

Biomass 

 

14 

 

81 

    

12 

 

20 169 296 

Sea-pen Occurrence   950   1414 25   752 85 54 10 362 10019 13671 

Abundance 

 

664 

 

747 7 

  

84 

 

9 220 6055 7786 

Biomass 

 

14 

 

144 

   

2 16 

 

179 960 1315 

Soft coral Occurrence   60 11 208 1   147 139 6   145 379 1096 

Abundance 

 

16 

 

165 

   

137 5 

 

17 322 662 

Biomass 

 

1 

 

15 

   

2 

  

69 284 371 

Stony coral Occurrence   1015   1640     259 627 26 115 328 2 4012 

Abundance 

 

54 

 

692 

  

1 208 

 

106 70 2 1133 

Biomass 

 

40 

 

108 

    

14 

 

115 

 

277 

Stylasterids Occurrence   7   16     26       10   59 

Abundance 

 

7 

 

8 

      

3 

 

18 

Biomass 

 

3 

 

7 

      

6 

 

16 

Xenophyophores Occurrence       17                 17 

Abundance 

             

Biomass 

   

14 

        

14 

Absence   1 2019 24 1971 1493 5 106 1414 2 769 86 2661 10551 
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6.4 Proposed method for identifying areas where VME are 
likely to occur using weight of evidence 

In order to assess the likelihood of a VME occurrence per C-square, considering the heterogene-

ity of data in the database, a stepwise weight of evidence approach is proposed. The approach is 

summarized in Figure 6.6. Different sources of evidence are weighted according to the quality 

and the quantitative or qualitative nature of the data. Records of VME habitats in the database 

would get the highest weight. Records of VME indicators would be divided into two categories, 

quantitative records (i.e. with abundance or weight) and qualitative (i.e. presence-only records). 

The two categories would be weighted according to thresholds, defined from the distribution of 

weight, abundance or occurrences in the database. As the number of absence records grows in 

the database, rates of occurrences might be added to the weighting system. Once the ongoing 

benchmarking process for the use of Predictive Habitat Models (PHM) is completed, predicted 

presence of VME can also be added as an additional source of evidence, albeit at a lower weight 

than field observations.  

 

Figure 6.6 Schematic of the weight of evidence approach to assess VME likelihood. The approach is based on a decision-
tree method where each statement refers to a question to ask of the data or a step to be taken, ‘Y’ means ‘yes’ and W 
refers to different weight rankings. W1 to W3 are ranked from high to low weighting, based on evidence available in the 
VME database, whilst W4 and W5 are options for adaptation to the method based on future improvements to submis-
sions of absence data and use of predictive habitat models.  

A working example of applying the suggested approach to the different data types (presence 

only, abundance and biomass) is provided below for Sea pens in the Celtic Seas Ecoregion.  

Sea pen records were selected to explore alternative options for identifying areas where VME are 

likely to occur. The analyses were done at the C-square resolution level and therefore the sea pen 

records were previously aggregated. For occurrence data, the Spatial Join tool from ArcMap was 

used to count the number of records (trawl and imagery combined) per C-square. The 1414 oc-

currence records resulted in 475 C-squares with sea pen occurrence data. Figure 6.7A shows the 

distribution of the C-squares based on quartile classification, ranging from 1 to 139 sea pen rec-

ords per C-square. For abundance and biomass data, the aggregation was done separately for 

VME Habitat

Y
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Y

Threshold
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trawl and imagery data only, and the abundance or biomass value of each record in the same C-

square were summed. The 747 abundance records (362 from imagery and 385 from trawl) re-

sulted in 9 C-squares from imagery with abundance records and 226 from trawl. Figure 6.7B 

shows the distribution of the C-squares based on quartile classification, ranging from 1 to 6247 

sea pens per C-square from trawl data, and between 1 to 139 sea pens per C-square from imagery 

data. Biomass data were available only for trawl data and 144 records resulted in 95 C-square 

with biomass values. Figure 6.7C shows the distribution of the C-squares based on quartile clas-

sification, ranging from 0.002 to 60 kg of sea pens per C-square. 

In addition to the analysis of the spatial distribution of the C-squares, histograms and cumulative 

curve distributions were explored. The cumulative distribution approach allows you to look for 

discontinuities in the data distribution and thresholds can be proposed based on these disconti-

nuities or in selected percentiles (NAFO 2008, 2009). Examples of histograms are shown in Figure 

6.7D-F and cumulative curves in Figure 6.7G-I. 

Once the data are aggregated at the C-square resolution, different spatial statistical tools for an-

alysing spatial distributions and patterns can be explored (e.g. Queiroz et al. 2016; Yurkowski et 

al. 2019). An optimized hot spot analysis, implemented in ArcGIS, is shown in Figure 6.8. This 

tool identifies statistically significant hot spots and cold spots using the Getis-Ord Gi* statistic 

(Getis and Ord 1992).
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Figure 6.7 Analysis of sea pen records in the Celtic Seas ecoregion at the C-square resolution. A-C, distribution of records based on quartile classification; D-F, histogram; G-H, cumulative curve 
distribution; A, D, G, occurrence data; B, E, H, abundance data (E and H, only from trawl data); C, F, I; biomass data. 
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Figure 6.8 Hot spot analysis of sea pen records in the Celtic Seas ecoregion at the C-square resolution. A, occurrence data; 
B, abundance based on imagery data; C, abundance based on trawl data; D, biomass based on trawl data. 

A B 

C D 



110 | ICES SCIENTIFIC REPORTS 3:89 | ICES 
 

 

Among the main limitations of the approach is the discrepancy in the volume and quality of data 

between data-rich and data-poor regions, which may result in the downgrading of data-poor 

regions. A precautionary approach could be used to upgrade data-poor regions based on the 

Vulnerability Index. As the relationships between densities of VME indicator taxa and their func-

tional roles is not established, care should be taken to not over-downweigh presence-only rec-

ords or low-density records. Similarly, because commercial trawls do not accurately sample 

VME indicator taxa, trawl bycatch estimates should be considered with caution. 

During the meeting there was not enough time to perform a complete analysis and the results 

shown here are only aimed at illustrating potential avenues to explore alternative options for 

identifying areas where VME are likely to occur. While the preliminary analyses suggest that the 

proposed approach is feasible, they also highlighted several questions to be addressed such as 

aggregations by gear types, the threshold model, the sensitivity analysis or the use of ecoregions. 

These questions will be further addressed in intersessional work during 2021-2022. The relevance 

of aggregating data by gear types, the methods for defining thresholds for quantitative and qual-

itative data on different VME indicators, and at different spatial scales will be explored. Different 

scenarios will be mapped at C-square level. The results will be presented and discussed during 

the WGDEC 2022 meeting. 

6.5 Proposals to update vulnerability scoring for VME indi-
cators  

WGDEC is in agreement that VME indicator species vary in their vulnerability to different fish-

ing gears. The vulnerability scores currently used to calculate the VME Index are based on rank-

ings assigned to VME indicator taxa by the attendees during WGDEC 2016, scoring them against 

the five FAO criteria used for the identification of VMEs, as detailed within the FAO Interna-

tional Guidelines for the Management of Deep-sea Fisheries in the High Seas (FAO, 2009). The 

intended use of the vulnerability ranking in the index is as a summary of the biological traits of 

the taxa. This is consistent with the FAO guidance: “A marine ecosystem should be classified as 

vulnerable based on the characteristics that it possesses. The following list of characteristics 

should be used as criteria in the identification of VMEs.” (Paragraph 42; FAO, 2009). It was 

acknowledged that these scores could, and should, be adjusted in future as and when new evi-

dence became available (ICES, 2016). WGDEC 2021 agreed that the vulnerability scores should, 

at this point in time, be reviewed and adjusted according to the most up to date scientific 

knowledge.  

The separate issue of assessing vulnerability to fishing activity requires different information. 

FAO (2009) further states that vulnerability is dependent upon the nature of the fishery and 

hence is region dependent. This is key to the assessment of Significant Adverse Impacts which 

are “in this context, negative effects on a VME resulting from damage caused during the opera-

tion of bottom-contact fishing gear. The scale and significance of the impact determines whether 

the impact can be considered an SAI. This occurs when the ecosystem function is impaired and 

the long-term natural productivity degraded on more than a temporary basis. Ecosystem recov-

ery following impacts is case-dependent, but is considered more than temporary if recovery 

takes more than 5 – 20 years. Impacts should be evaluated individually, in combination and cu-

mulatively.” (FAO, 2009). The ICES working group on Fisheries Benthic Impact and Trade-offs 

(WGFBIT) develops methods and performs assessments to evaluate benthic impact from fisher-

ies at regional scales, while considering fisheries and seabed impact trade-offs. They have 

worked extensively in the North Sea where they have developed models of the sensitivity of 

seabed habitats to disturbances such as bottom fishing and produced maps and indicators for 

measuring what effects such human activities have on the seabed. Such information is used to 
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estimate the impact of fishing pressure, set reference values for avoiding habitat degradation, 

and inform managers about the interlinkages, and therefore trade-offs, between benthic impacts 

and the landings or revenue from fishing. The methods incorporate aspects of both the structure 

and function of benthic communities.  

WGFBIT will convene 22-26 November 2021 in Palermo, Italy and will consider expanding their 

work to assessments that include the deep sea, since some of the most trawled habitats in Euro-

pean regions include the upper bathyal slope. It will be important to look at the impacts of the 

extreme biological traits and functions associated with some of the VME indicators in their mod-

els.  Some members of WGDEC will attend the 2021 meeting of WGFBIT and report back to 

WGDEC at its 2022 meeting. At the next meeting, a dedicated WGDEC workshop on the ques-

tions on how to update the vulnerability scoring in the VME Index will likely be proposed for 

2022/23 to take on the experience of the broader ICES community on this topic. 
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7 Review existing definitions of, and ongoing work to 
define, VMEs to develop a clear procedure for com-
bining the FAO criteria for the assessment of taxa as 
VME indicators and develop pragmatic definitions of 
VME habitats for specific use by WGDEC and the ICES 
VME database – ToR [d] 

7.1 Introduction and background  

During WGDEC 2020, an updated list of VME indicator taxa was developed, with all taxa eval-

uated against the FAO criteria for the prevention of significant adverse impacts on VMEs and 

the protection of marine biodiversity (FAO, 2009). This evaluation was undertaken to ensure 

transparency in decisions made for their inclusion on the VME indicator list. During this process, 

the group had several discussions about how to apply the FAO criteria to selected VME indicator 

species, and felt that when multiple criteria are used, a clear procedure for deciding how to assess 

them in combination was needed to avoid subjectivity introduced by individual understanding. 

Furthermore, the group discussed how to increase confidence in decisions about how and when 

VME indicator records could be defined as ‘VME habitats’ for the purposes of submission to the 

VME database.  

Interpretations of existing VME definitions may vary from expert to expert and WGDEC high-

lighted in their 2020 report that developing such definitions (based on density of indicator spe-

cies, occurrence of characteristic associated species, fulfilling of certain ecosystem functions, etc) 

are challenging. Regardless, even simple, pragmatic definitions that can be referred to would aid 

the assessment of confidence to future VME mapped products. The group also identified that it 

would be of benefit for data providers to support submission of VME data to the database. 

A ToR was therefore proposed to a) review existing definitions of, and ongoing work to define, 

VMEs to develop a clear procedure for combining the FAO criteria for the assessment of taxa as 

VME indicators and b) to develop pragmatic definitions of VME habitats for specific use by 

WGDEC and the ICES VME database. 

Following discussions at WGDEC 2021 on developing a clear procedure for combining the FAO 

criteria for the assessment of taxa as VME indicators, WGDEC came to the agreement that this 

wasn’t needed. When the VME criteria were created, it was understood that any one of these 

criteria could define an indicator, and they were not considered ‘additive’. Therefore, the process 

that WGDEC followed in 2020 to review proposed taxa against the VME criteria before deter-

mining whether they should be included on the VME list, and recording these decisions, was 

considered sufficient and transparent. This part of the ToR was therefore not discussed further. 

Instead, the ToR focused on the review of pragmatic definitions for when VME indicator records 

would become ‘VME habitats’ for the purposes of data submission to the VME database.  
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7.2 Vulnerable Marine Ecosystem definitions 

7.2.1 Existing definitions for VME 

Vulnerable Marine Ecosystems (VME) emerged as a concept from discussions at the United Na-

tions General Assembly (UNGA) and gained momentum after UNGA Resolution 61/105. The 

Food and Agriculture Organization then laid down the guidelines for defining ecosystems and 

species that are vulnerable to deep-sea fishing in the “International Guidelines for the Manage-

ment of Deep-Sea Fisheries in the High Seas” (FAO, 2009).   

WGDEC has adopted the term ‘VME’ following the FAO criteria, and in 2013 ICES were re-

quested by NEAFC to advise on a list of VME indicator species (ICES, 2013) which was subse-

quently updated by WGDEC in 2020 (ICES, 2020). However, prior to 2008, WGDEC applied the 

term “vulnerable deep-water habitats” with reference to definitions of habitats on the OSPAR 

list of threatened and/or declining habitats. These definitions are provided in OSPAR back-

ground documents for such habitats. There is a great overlap between the definitions of “vulner-

able deep-water habitats” and VME. 

Watling and Auster (2021) find the term “ecosystem”, as currently applied to VMEs, to be con-

fused in use and application, since its roots in the ecosystem concept are broader and more ho-

listic. VME habitats can also be considered a component of a community, with a community 

(interacting species) as a mosaic of habitats.  This considers that VME habitats, composed in part 

of indicator species, will have a larger footprint than the physical distribution of the indicator.  

7.2.2 Definitions of vulnerability 

The FAO guidelines (FAO, 2009) provide further guidance on the vulnerability of marine eco-

systems as follows:  

14. Vulnerability is related to the likelihood that a population, community, or habitat will experience sub-

stantial alteration from short-term or chronic disturbance, and the likelihood that it would recover and in 

what time frame. These are, in turn, related to the characteristics of the ecosystems themselves, especially 

biological and structural aspects. VMEs may be physically or functionally fragile. The most vulnerable 

ecosystems are those that are both easily disturbed and very slow to recover, or may never recover. 

15. The vulnerability of populations, communities and habitats must be assessed relative to specific threats. 

Some features, particularly those that are physically fragile or inherently rare, may be vulnerable to most 

forms of disturbance, but the vulnerability of some populations, communities and habitats may vary 

greatly depending on the type of fishing gear used or the kind of disturbance experienced. 

7.3 How to define or classify areas as VMEs? 

Classification of VME habitats (and application/use of indicators) should take a precautionary 

approach when data are limited, as stated in UNGA 61/105.  Developing an explicit inferential 

approach in this regard would be of great use for interpreting and filtering the data of the ICES 

VME database. That is, how we infer presence of a VME or VME habitat using imagery or 

trawl/dredge/longline samples.  This can incorporate the issue of low abundance/density of VME 

indicator taxa within a vulnerable habitat/biotope. 

In 2007 WGDEC presented thoughts on the characterisation of ‘coral gardens’, especially with 

reference to density of stands and faunistic associations. The definition of ‘Coral Garden’ pre-

sented in their report is one example of how the definitions of deep-water habitats are generic 

and leave it to the individual experts to make them operational: 
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“The main feature of a coral garden is a more or relatively dense aggregation of colonies or individuals of 

one or more coral species, supporting a rich fauna of benthic and epi-benthic species. Scleractinian corals 

such as Lophelia, Madrepora, and Solenosmilia, may also be present but not as a dominating habitat com-

ponent. Habitats where colonial scleractinians dominate are defined as coral reef. Coral gardens occur on 

both soft and hard bottom. Soft bottom coral gardens are dominated by solitary scleractinians, seapens, or 

some representatives of bamboo corals, whereas hardbottom coral gardens are most often dominated by 

gorgonians, stylasterids, and/or black corals” (ICES, 2007). 

7.3.1 Defining VMEs using trawl or longline data  

Defining a VME from indicator data will also depend on the sampling method used. It may be 

difficult to confirm presence of a VME habitat based on bycatch data, whether from research or 

commercial fisheries trawls or longlines. This is due to the nature of the data with respect to the 

location of the catch within the areal extent surveyed and implications for calculating the density 

of the VME indicators, and due to the generally unknown catchability of the species in question. 

However, this is also dependent on the amount of standardised, quantitative data collected and 

the relative size of the catch biomass compared with the areal extent of the fishing set. For exam-

ple, in the Northwest Atlantic Fisheries Organization (NAFO) Regulatory Area, work has been 

undertaken to quantitatively identify significant concentrations of VME indicator taxa through 

application of kernel density estimation (KDE) to research vessel trawl survey data (Kenchington 

et al., 2016; NAFO, 2013; Kenchington et al., 2014). There, sufficient biomass data is available to 

undertake these types of analyses and have confidence in the KDE polygon areas representing a 

VME. The VME areas so identified have been subjected to follow up in situ surveys and species 

distribution modelling, confirming the presence of VME habitat. However, WGDEC trialled a 

similar approach to this in 2019 with data from the ICES VME database within the NEAFC Reg-

ulatory Area and found the lack of standardised, quantitative data in the VME database caused 

difficulties in applying the method. Instead, further work is being undertaken to develop the 

existing VME multi-criteria assessment method, which can be applied to trawl and longline by-

catch data, as well as other indicator data collected through, e.g., seabed imagery (see section 6 

for more details). 

7.3.2 Defining VMEs using seabed imagery data 

Defining a VME habitat type based on imagery data is also challenged by the lack of agreement 

on density thresholds on what constitutes a VME habitat, although some recommendations have 

been provided by OSPAR (OSPAR 10/23/1-E, Annex 31) and Bullimore et al (2013). This is linked 

to variability of the densities of VME indicator species populations across geographic regions, 

related to environmental factors (temperature, salinity, oxygen) and food availability.  While 

several research groups (e.g. Baco Taylor et al., in prep., Plymouth University, among others) are 

working on definitions based on quantitative data, empirical observations can also provide some 

general guidance on what constitutes a VME.  

Refined definitions of VME habitat types using simple criteria such as those provided by Henry 

and Roberts (2014a,b) for UK waters on coral gardens and sponge aggregations (see section 7.3.3) 

and decision tree diagrams in preparation by Baco Taylor et al (in prep.) are examples of simple 

criteria that can be followed for the definition of VME habitats. Both approaches first identify the 

presence of taxa listed as VME indicator species and then follow a set of criteria based on evi-

dence of structural complexity (aggregation of indicator taxa) and a functional role, e.g. en-

hanced associated biodiversity, supporting a distinct associated megafaunal assemblage and/or 

creating habitat for mobile fauna. Statistical approaches can also be provided a basis to define 

consistently occurring assemblages or organisms termed biotopes (e.g. Howell et al., 2010).   
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7.3.3 Developing an interim technical definition for coral gardens and 
deep-sea sponge aggregations  

In 2014, JNCC funded two projects to develop practical technical definitions of two OSPAR hab-

itats – coral gardens and deep-sea sponge aggregations, which are both also VME habitats – for 

UK waters. The requirement for this work was to support improved evidence of presence and 

distribution of coral gardens and deep-sea sponge aggregations in UK waters, to support MPA 

implementation.  

The two projects (Henry & Roberts, 2014a, 2014b) identified stepwise classification schemes (Fig-

ure 7.1 and Figure 7.2) to determine coral garden and deep-sea sponge aggregation presence, 

using existing data and literature records. For coral gardens, an initial consideration was made 

of potential coral garden taxa, and literature records of these taxa were then passed through three 

stepwise ‘filters’. These filters utilised data on coral garden taxa density; evidence that the as-

semblages could not be considered a different biotope in the JNCC Marine Habitat Classification 

(e.g. seapen field); and evidence of ecological function, i.e. identifying whether any species co-

occurred in high frequencies, and considering densities of associated non-coral taxa. Further de-

tails on each criterion can be found in Henry & Roberts, 2014a.  

This work resulted in a proposed ‘interim technical definition’ for coral gardens: 

A relatively dense seabed aggregation of at least one coral taxon (Alcyonacea, Pennatulacea, Antipatharia, 

Stylasteridae, Scleractinia) wherein the density of non-reef forming coral taxa exceeds that of reef-forming 

Scleractinia such as Lophelia pertusa, Solenosmilia variabilis and Madrepora oculata. Coral Gardens taxa 

should characterise the assemblage and occur in densities that clearly exceed that found in adjacent habi-

tats. These assemblages should confer a clear functional role for the Coral Garden e.g. enhanced associated 

biodiversity, support a distinct associated megafaunal assemblage, ecological symbioses, and/or create hab-

itat for mobile fauna. Coral Gardens in UK waters can be split into several habitat sub-types; these are 

differentiated based on their characterising coral taxa and their species-specific SACFOR abundances, their 

associated benthic assemblages and the distinct environmental settings in which they occur (Henry & 

Roberts, 2014a). 

 

Figure 7.1 Step-wise filter classification scheme to derive Coral Gardens sub-types, taken from Henry & Roberts, 2014a 

For deep-sea sponge aggregations, data were collated for the UK from the Geodatabase of Ma-

rine Features, Scotland (GeMS) database, publications and data from surveys and cruise reports, 

and records from literature reviews. These data were then passed through three stepwise filters, 

similar to coral gardens, that utilised data on deep-sea sponge density; evidence that the sponge 

aggregation could not be considered a different habitat type when compared with other deep-
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water habitat types; and evidence on the sponge aggregations having an ecological function 

through provision of habitat to other species. Further details on each can be found in Henry & 

Roberts, 2014b.  

 

Figure 7.2 Criteria used to verify suspected records of deep-sea sponge aggregations, taken from Henry & Roberts, 2014b. 

Although the technical definitions were developed in relation to the OSPAR habitats, these could 

be applied or modified for use in identifying VME habitats from literature records or imagery 

data. They may, however, have less applicability in defining habitats from fisheries bycatch and 

trawl data due to the criteria requiring evidence on density and ecological function.  

7.4 Data submission of VMEs to the ICES VME database 

Submission of VME habitat data to the VME database does not require information or descrip-

tion on how the data were evaluated or classified as VMEs. It is however expected that the sub-

mission of VME habitats is supported with high confidence data, usually underwater images. To 

increase the confidence of accumulated information about VME distributions available from the 

ICES VME database, clearer definitions of the VMEs should be developed and a common under-

standing on how these are validated or confirmed. 

The existing data in the VME database have a wide geographical range and are based on various 

types of sampling and observation methods and sources; e.g. video, by-catch, historical data 

from literature, sample data from benthic research. Furthermore, the spatial resolution varies 

from meters to kilometres. Therefore, developing definitions for VME habitats brings challenges. 

However, as a starting point it was suggested to compile information on methods that have been 

used to define VMEs prior to submission to the ICES VME database. In general, bycatch records 

from commercial fisheries or research trawl data are required to be submitted as VME indicators, 

unless sufficient quantitative data is available to define areas as VME habitats (e.g. see section 

7.3.1). Therefore, these examples focus on seabed imagery from research cruises. These examples 

could be used to support future guidance on how best to define VMEs from these data collection 

methods.  

7.4.1 VME habitats data for the Faroe-Shetland Channel (UK) deep-
sea sponge aggregations.  

Following the ICES 2020 VME data call, the University of Edinburgh / ATLAS project submitted 

VME habitat (deep-sea sponge aggregations) records from the Faroe-Shetland Channel (UK). 
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The characterization of the records as VME habitats considered the FAO VME criteria and was 

based on the following aspects (not given in particular order):  

Survey technical characteristics: The collection of the data was based on towed-camera surveys 

(transects) which served a better understanding about the spatial distribution of sponge aggre-

gations. This was based on the analysis of video footage and extracted image frames. In addition, 

knowledge of a) the distance between the towed camera and seabed and b) the angles between 

camera and seabed enabled a measurement of the surface (m2) of the seabed seen in each image 

frame.  

Life history traits. Deep-sea sponges are, overall, regarded to be long-lived organisms with slow 

growth rates. It should be highlighted, though, that quantitative data on these aspects are almost 

absent from existing research. 

Sponge morphology & associated role(s) in ecosystem structure and functioning. The major sponge mor-

photypes were massive sponges (most likely in the genus Geodia) and flabellate (most likely in 

the genus Phakellia).  

• These erect morphotypes increase the habitat heterogeneity and they are known to pro-

vide habitat for other organisms (e.g., sessile epifauna) enhancing the biodiversity locally 

(e.g., Klitgaard, 1995; Beazley, et al., 2015; Kazanidis et al., 2016).  

• In addition to enhancing biodiversity, aggregations of massive deep-sea sponges in the 

genus Geodia are known to enhance elemental cycling rates, compared to surrounding 

soft sediments, due to high sponge filter capacity and elemental processing (Cathalot et 

al. 2015; De Clippele et al., 2021).  

Sponge density. The technical characteristics of the survey (see above) enabled a measurement of 

the density of the sponges as number of individuals/m2. The density measurements were carried 

out for massive morphotypes, flabellate morphotypes and totals. The values of density were then 

compared with a) density values indicative of deep-sea sponge aggregations as mentioned in the 

OSPAR background document for deep-sea sponge aggregations (OSPAR, 2010) and b) values 

of sponge density available in the scientific literature. Based on these comparisons it could be 

said that sponge density in the examined transects was relatively high (details of density values 

measured in FSC are given in Kazanidis et al., 2019). 

7.4.2 VME habitats for the French EEZ of the Bay of Biscay 

For the 2021 data call, Ifremer re-submitted a dataset providing the occurrences of VME habitats 

in 19 canyons of the Bay of Biscay (van den Beld et al., 2017) (see also section 3.4.1).   

Data were gathered along 180 km of photo or video transects. Along each transect, images were 

taken with a period of 30 to 60 seconds, either from the towed camera or frame grabs of the ROV 

videos. Images were quality-controlled for altitude and image quality (focus, visibility) before 

analysis. For each image complying with the quality control, substratum and aggregation of 

megafaunal taxa were used as the two main habitat classifiers. Habitats were then defined where 

similar habitat classifiers were repeatedly observed in multiple seafloor photos or along a video 

footage stretch, representing an area ≥25 m2 (Davies et al., 2017).  

In practice, because the photographed area was not always available, habitats were defined 

where 2 to 3 consecutive images along a linear transect of at least 8 m shared the same habitat 

classifiers.  

The VME habitats reported in the dataset are aggregations of VME indicator species, as defined 

by ICES/WGDEC (ICES, 2020). 
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7.4.3 VME habitats data for the Irish Continental Slope 

The Sea Rover data, submitted in 2020 and 2021 (see also section 3.4.7.1) were classified by refer-

ence to the Marine Habitat Classification for Britain and Ireland Version 15.03, and specifically 

the deep-sea section (Parry et al., 2015). This section was constructed from cluster analysis of 

deep-sea biological data coupled with a review of the peer reviewed literature (Howell, 2010; 

Howell et al., 2010; Bullimore et al., 2013; Davies et al., 2014, Davies et al., 2015) to define consist-

ently occurring assemblages or organisms, termed ‘biotopes’. Each defined biotope was assessed 

against the FAO criteria to determine whether it met the definition of a VME. Therefore, those 

biotopes meeting the VME definition were recorded as ‘VMEs’ during the SeaRover data analysis 

and submitted to the database as such.  

7.4.4 VME habitats data for the South Icelandic shelf and slope  

Coral reef, Coral garden, Deep-sea sponge aggregations and Sea pen fields  

Data previously submitted by Iceland were collected with a seabed imagery – towed camera 

system, along transects. Macrofauna records were aggregated into sampling units of 200 m. Hi-

erarchical cluster analysis was used to identify benthic communities. Predictive analysis was 

used to model possible distribution of the different biotopes (see Oðinsson et al. 2019) but for the 

data submission to ICES, the location of the transects with the relevant classified community that 

represented the VME types were submitted to the VME database. 

Hydrothermal vent 

A hydrothermal vent system was observed with a seabed imagery - ROV system, in an area with 

known hydrothermal activity on Reykjanes Ridge (Taylor et al. in prep). The video recordings 

confirmed the presence of vents. The location was therefore reported to the ICES VME database 

in 2020.   

7.4.5 VME habitats data for the Norwegian Sea and the Barents Sea  

Based on analyses of quantitative video annotation, the MAREANO mapping project has devel-

oped operational definitions for nine VMEs (Table 7.1). These were used for previous VME data 

submitted to the ICES VME database and will be used for new data calls. Threshold values for 

densities of colonies or individuals of indicator species have been identified from analyses of 

density distribution patterns. These density thresholds have been converted to frequency of oc-

currence at a standard speed and a standard field of view. This enables objective and repeatable 

identification of VMEs during visual surveys. 

Table 7.1 Working definitions of VMEs for annotation in the field during Mareano surveys, based on visual seabed obser-
vation (2.5 m field view on average) carried out at a speed of 0.7 knots. (developed by Mareano 2006-2021). 

VME Habitat name Indicator taxa (presence of one or more) Density (col. or 
ind/100m2) 

Time between observa-
tions of indicator taxa 

Soft bottom sponge 
garden 

Geodia, Stelletta, Stryphnus, Hexadella >20/100 m2 < 5 seconds 

Hard bottom sponge 
garden 

Axinella, Phakellia, Axinellida, Antho >20/100 m2 < 5 seconds  

Cold water sponge 
garden 

Caulophacus, Cladorhiza, Hexactinellida >10/100 m2 < 10 seconds 
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VME Habitat name Indicator taxa (presence of one or more) Density (col. or 
ind/100m2) 

Time between observa-
tions of indicator taxa 

Hard bottom coral 
garden 

Paragorgia, Primnoa, Paramuricea, Gorgo-
nians 

>10/100 m2 < 10 seconds  

Soft bottom coral gar-
den 

Radicipes, Isidella >20/100 m2 < 5 seconds  

Nephtheidae domi-
nated coral garden 

Duva, Drifa, Gersemia, Nephtheidae >20/100 m2 < 5 seconds 

Seapen garden Funiculina, Virgularia, Kophobelemnon, 
Halipteris, Pennatula, Pennatulacea 

>20/100 m2 < 5 seconds 

Umbellula garden Umbellula >5/100 m2 < 20 seconds 

Cup coral garden Flabellum, Fungiacyathus, Scleractinia soli-
tary 

>50/100 m2 < 2 seconds 

 

The definition of cold-water coral reefs, used for Norwegian waters differs from those above and 

is based on the horizontal extent of an elevated structure of scleractinian skeletons (dead or live), 

covering > 50% of the seabed over a distance of 5 m or more. In Norway, reefs are most commonly 

formed by Desmophyllum pertusum, but reefs dominated by Madrepora oculata have been docu-

mented at the shelf break off mid-Norway.  

7.5 Conclusions 

The methods detailed above provide a starting point for data providers to consider when sub-

mitting VME habitat data records from research cruises using seabed imagery to the VME data-

base. These are provided as examples only, and illustrate different approaches used by different 

data providers to date. Other VME criteria, such as structural complexity, may also be sufficient 

to define presence of a VME from VME indicator data without the need to analyse the data into 

biotopes or habitats.  

Agreed definitions, and threshold quantities of VME indicators making up a VME, have not been 

determined by WGDEC as this is an ongoing debate within the wider deep-sea community, and 

definitions will likely differ across different geographic regions. However, WGDEC will aim to 

keep track of ongoing work being undertaken by other research groups on VME definitions and 

re-consider a similar ToR to agree definitions for use within the VME database, once these are 

peer reviewed and published. Similarly, work within WGDEC is continuing on the multi-criteria 

assessment method, and development of new approaches such as the weight of evidence ap-

proach, to improve identification of areas of VME based on VME indicator data from trawl and 

longline bycatch data (see section 6).  

7.6 References  

Beazley, L., Kenchington, E., Yashayaev, I., and Murillo, F. J. (2015). Drivers of epibenthic megafaunal com-

position in the sponge grounds of the sackville spur, northwest Atlantic. Deep Sea Res. I 98, 102–114. 

doi: 10.1016/j.dsr.2014.11.016  



ICES | WGDEC   2021 | 121 
 

 

Bullimore, R.D. Foster N., Howell K.L. 2013. Coral characterised benthic assemblages of the deep N. E. 

Atlantic: defining ‘Coral Gardens’ to support future habitat mapping efforts. ICES Journal of Marine 

Science; doi:10.1093/icesjms/fss195, 12pp. 

Cathalot, C., van Oevelen, D., Cox, T. J. S., Kutti, T., Lavaleye, M., Duineveld, G., et al. (2015). Cold-water 

coral reefs and adjacent sponge grounds: hot spots of benthic respiration and organic carbon cycling 

in the deep sea. Front. Mar. Sci. 2:37. doi: 10.3389/fmars.2015.00037 

Davies, J.S., Howell, K.L., Stewart, H.A., Guinan, J. & Golding, N. 2014. Defining biological assemblages 

(biotopes) of conservation interest in the submarine canyons of the South West Approaches (offshore 

United Kingdom) for use in marine habitat mapping. Deep Sea Research Part II: Topical Studies in 

Oceanography. 104. 208-229. 

Davies JS, Stewart HA, Narayanaswamy BE, Jacobs C, Spicer J, Golding N, et al. (2015) Benthic Assemblages 

of the Anton Dohrn Seamount (NE Atlantic): Defining Deep-Sea Biotopes to Support Habitat Mapping 

and Management Efforts with a Focus on Vulnerable Marine Ecosystems. PLoS ONE 10(5): e0124815. 

https://doi.org/10.1371/journal.pone.0124815 

Davies, J.S., Guillaumont, B., Tempera, F., Vertino, A., Beuck, L., Ólafsdóttir, S.H., Smith, C.J., Fosså, J.H., 

van den Beld, I.M.J., Savini, A., Rengstorf, A., Bayle, C., Bourillet, J.F., Arnaud-Haond, S., Grehan, A. 

2017. A new classification scheme of European cold-water coral habitats: Implications for ecosystem-

based management of the deep sea. Deep Sea Research Part II: Topical Studies in Oceanography 145 

(Supplement C), 102-109. 

De Clippele L.H., Rovelli, L., Ramiro-Sanchez, B., Kazanidis, G., Vad. J., Turner, S., Glud, R.N., Roberts, 

J.M. (2021). Mapping cold-water coral biomass: an approach to derive ecosystem functions. Coral Reefs 

40:215–231.  

Henry, L.A. & Roberts, J.M. 2014a. Developing an interim technical definition for Coral Gardens specific 

for UK waters and its subsequent application to verify suspected records. JNCC Report No. 507 

Henry, L.A. & Roberts, J.M. 2014b. Applying the OSPAR habitat definition of deep-sea sponge aggregations 

to verify suspected records of the habitat in UK waters. JNCC Report No. 508 

Howell K. L. 2010. A benthic classification system to aid in the implementation of marine protected area 

networks in the deep/high seas of the NE Atlantic. - Biological Conservation 143:1041–1056 

Howell, K.L., Davies, J.S., Narayanaswamy, B.E. 2010. Identifying deep-sea megafaunal epibenthic assem-

blages for use in habitat mapping and marine protected area network design. J. Mar. Biol. Assoc. 

United Kingdom 90: 33–68. 

ICES. 2007. Report of the Working Group on Deep-water Ecology (WGDEC), 26-28 February 2007, Plym-

outh, UK. ICES CM 2007/ACE:01 Ref. LRC. 61 pp.  

ICES. 2013. Assessment of the list of VME indicator species and elements. Special request, Advice June 2013. 

ICES Advice 2013, Book 1.  

ICES. 2020a. ICES. 2020. ICES/NAFO Joint Working Group on Deep-water Ecology (WGDEC). ICES Scien-

tific Reports. 2:62. 171 pp. http://doi.org/10.17895/ices.pub.6095 

ICES. 2020b. Workshop on EU regulatory area options for VME protection (WKEUVME). ICES Scientific 

Reports 2 (114), 237. 

Kazanidis, G., Henry, L.-A., Roberts, J. M., and Witte, U. F. M. (2016). Biodiversity of Spongosorites coralli-

ophaga (Stephens, 1915) on coral rubble at two contrasting cold-water coral reef settings. Coral Reefs 

35, 193–208. doi: 10.1007/s00338-015-1355-2  

Kazanidis, G., Vad, J., Henry, L-A., Neat, F., Berx, B., Georgoulas, K., Roberts, J.M. (2019) Distribution of 

deep-dea sponge aggregations in an area of multisectoral activities and changing oceanic conditions. 

Front. Mar. Sci. 6:163. doi: 10.3389/fmars.2019.00163 

Kenchington, E., Murillo, F.J., Lirette, C., Sacau, M., Koen-Alonso, M., Kenny, A., Ollerhead, N., Wareham, 

V. & Beazley, L. 2014. Kernel density surface modelling as a means to identify significant concentra-

tions of vulnerable marine ecosystem indicators. PLoS ONE 9(10): e109365. doi:10.1371/jour-

nal.pone.0109365. 

https://doi.org/10.1371/journal.pone.0124815


122 | ICES SCIENTIFIC REPORTS 3:89 | ICES 
 

 

Kenchington, E., Beazley, L., Lirette, C., Murillo, F.J., Guijarro, J., Wareham, V., Gilkinson, K., Koen Alonso, 

M., Benoît, H., Bourdages, H., Sainte-Marie, B., Treble, M. & Siferd, T. 2016. Delineation of Coral and 

Sponge Significant Benthic Areas in Eastern Canada Using Kernel Density Analyses and Species Dis-

tribution Models. DFO Can. Sci. Advis. Sec. Res. Doc. 2016/093. vi + 178 p 

Klitgaard AB (1995) The fauna associated with outer shelf and upper slope sponges (Porifera, 

Demospongiae) at the Faroe Islands, northeastern Atlantic. Sarsia 80:1–22 

NAFO. 2013. Report of the 6th Meeting of the NAFO Scientific Council Working Group on Ecosystem Sci-

ence and Assessment (WG-ESA) [Formerly SC WGEAFM]. NAFO Scientific Council Studies Document 

13/024, Serial No. N6277, 209 pp 

Oðinsson, D., Olafsdottir SH., Burgos, J. 2019. Characterization of the geomorphology and biotopes of the 

Háfadjúp canyon system, south Iceland. In: “Seafloor Geomorphology as Benthic Habitat 2nd Edition” 

– GeoHAB Atlas of Seafloor Geomorphic Features and Benthic Habitats. P. Harris & E. Baker (eds.). 

Elsevier Science.    

OSPAR (2010) OSPAR Commission. Background document for deep-sea sponge aggregations. 

https://www.ospar.org/documents?v=7234   

Parry MEV, Howell KL, Narayanaswamy BE, Bett BJ, Jones DOB, Hughes DJ, Piechaud N, Nickell TD, 

Ellwood HN, Askew N, Jenkins C, Manca E (2015). A Deep-sea Section for the Marine Habitat Classi-

fication of Britain and Ireland, JNCC Report 530, ISSN 0963-8901. Available online at jncc.de-

fra.gov.uk/page-6997 

van den Beld, I.M.J., Bourillet, J.-F., Arnaud-Haond, S., de Chambure, L., Davies, J.S., Guillaumont, B., Olu, 

K., Menot, L., 2017. Cold-Water Coral Habitats in Submarine Canyons of the Bay of Biscay. Frontiers 

in Marine Science 4 (118). 

Watling, L. and Auster, P.J.  2021. Vulnerable marine ecosystems, communities, and indicator species: con-

fusing concepts for conservation of seamounts. Frontiers in Marine Science, 8:622586. doi: 

10.3389/fmars.2021.622586 

https://www.ospar.org/documents?v=7234
http://jncc.defra.gov.uk/page-6997
http://jncc.defra.gov.uk/page-6997


ICES | WGDEC   2021 | 123 
 

 

8 Assess the outcomes and proposed next steps made 
by WKPHM (and the review of the report) on the use 
of predictive habitat models in ICES advice and iden-
tify what role WGDEC could have over the next few 
years in implementing these steps and furthering 
the use of predictive habitat models to support ICES 
advice – ToR [e] 

8.1 Introduction and Background 

UNGA Resolution 61/105 and Regulation EU 2016/2336 require RFMOs and EU Member States 

to prevent significant adverse impacts on VMEs from deep-sea bottom fishing activity where 

VMEs occur or are likely to occur. WGDEC have previously reviewed the potential for using 

Species Distribution Models (SDMs) and Habitat Suitability Models (HSMs), herein referred to 

as predictive habitat models (PHM), within their work to support understanding of likely pres-

ence of VMEs. In 2019, the group noted that these models had not yet been used to provide 

recommendations to ACOM, and there remained questions around how to incorporate modelled 

information into the advice-giving process (ICES, 2019a). WGDEC therefore met jointly with the 

Working Group on Marine Habitat Mapping (WGMHM) to review the use of PHMs. At this 

meeting, WGMHM developed a ‘roadmap’ setting out the proposed steps to facilitate the adop-

tion of PHMs in ICES advice (ICES, 2019b). 

This roadmap was reviewed by WGDEC in 2020 and the group agreed that a set of criteria also 

needed to be derived, against which new and existing models could be reviewed, to determine 

appropriate standards for their use for scientific advice (ICES, 2020). The roadmap and need for 

criteria were therefore used to draft a set of Terms of Reference for an ICES Workshop on the 

Use of PHM (WKPHM) which was convened 1 -5 Feb 2021. WKPHM were tasked with develop-

ing benchmarking standards for the use of PHMs in ICES advice related to the distribution of 

VMEs. The workshop developed a list of 48 criteria against which to assess PHMs, with each 

criterion accompanied by descriptions of “unacceptable”, “required” and “desired” levels. These 

criteria covered dependent (biological) and independent (environmental) data, modelling ap-

proaches (method, fit, terms), model validation, uncertainty and model outputs (for use by man-

agers). In addition, a standard reporting form was developed to guide authors on the infor-

mation about model components required when reviewing a model for supporting ICES advice.  

The proposed next steps from the workshop were to: 

1. Review existing (published) models against these 48 criteria, to assess whether they met 

these standards, and also determine how well the criteria could be applied in practice;  

2. Develop new models to predict the distribution of VME where gaps exist; and  

3. Consider how to incorporate existing (published) and newly built models into a compre-

hensive map for VME or VME indicator taxa.  

Following the developments from WKPHM, WGMHM met in May 2021 to address step 1, with 

the following objectives: 
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• Carry out a literature search for peer-reviewed predictive models of VMEs and VME 

indicator taxa in the North Atlantic and the Mediterranean Sea.  

• Evaluate the models using the evaluation criteria defined in the WKPHM.  

WGMHM collated 39 peer-reviewed PHMs of VME and VME indicator taxa in the North Atlan-

tic and Mediterranean Sea. The models selected for review varied in several ways including: 

presence-only, presence-absence and abundance/coverage models, resolutions and spatial 

scales, and modelling techniques. WGMHM found that no PHM fulfilled all proposed criteria, 

but several models fulfilled most. Common issues with the PHMs were that (1) model assump-

tions were not evaluated, (2) uncertainty in the independent (predictor) data was not considered, 

(3) model uncertainty was mostly unreported, and (4) spatial autocorrelation in residuals was 

not evaluated. WGMHM found some of the 48 criteria too strict, whilst others too vague or sub-

jective, leading to disagreement between reviewers. Additionally, because some peer-reviewed 

articles were missing critical information, WGMHM highlighted the need for a data-call to re-

trieve missing information. WGMHM agreed the criteria focused heavily on extracting technical 

information about PHMs, but failed to address broader questions, such as how the PHM could 

be used in ICES advice. There was also consensus that a specification should be developed by 

WGDEC establishing species and habitats to be modelled, spatial extent, minimum required res-

olution, map quality, etc. and that the benchmark criteria should be used ‘not as a filter, but a 

guide’.  

8.2 WGDEC Response to WGMHM Report 

The review and evaluation exercise undertaken by the WGMHM has highlighted the ambiguities 

that exist within the current criteria descriptors. This ambiguity led to frequent disagreement 

between reviewers, suggesting a high level of subjectivity and therefore in potential interpreta-

tion. As a result, WGDEC has identified that the criteria and its descriptors need revision to pro-

vide further clarity on relative importance of criteria and potential ‘deal breakers’. For example, 

for advice purposes, the spatial uncertainty is a critical element and peer-reviewed results that 

do not provide information on spatial uncertainty are of less use than those that simply lack 

metadata provision. WGDEC also agrees with the WGMHM conclusion that there are many 

PHMs that are not technically flawed but still fail to meet all the criteria, because required infor-

mation was not provided in the publication, although may exist. We suggest models are submit-

ted to WGDEC (or a PHM benchmarking group) using the Data Reporting Template developed 

during WKPHM via a data call. The model submitter can then provide all required information 

for evaluation as part of the submission. We also suggest models are assessed to identify those 

criteria that, when not met, might constitute a fundamental flaw. WGDEC also agrees with 

WGMHM that a model specification should be developed that tackles the broader aspects of 

PHMs that are specific to ICES advice. This is discussed further in the next report section. 

8.3 Modelling Specification and Broader Questions of 
Model Uses in ICES Advice 

WGMHM identified the need for WGDEC to develop specifications of how different models 

could be applied in ICES advice and listed what could be included. WGDEC expanded this list, 

but also highlighted that this should form the basis for more extensive assessment at a second 

workshop. The list includes:  

• Model response variable – This would speak to the value of different dependent/re-

sponse variables in ICES advice. For example, a model of VME habitat or an 
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abundance/biomass model of a VME indicator would be more valuable in terms of ICES 

advice than a presence-only model of a VME indicator.  

• Spatial extent and model resolution – In general, a trade-off exists between spatial extent 

and resolution. Basin-scale models use coarse environmental data, i.e. GEBCO bathyme-

try in the order of kilometres, compared to local-scale models with multibeam bathyme-

try in the order of metres. PHMs of different spatial scales and resolutions would be used 

in ICES advice differently. For example, basin-scale PHMs could be used to flag broader 

areas of VME interest for close monitoring. However, these models should not be used 

to advise for area-based fisheries closures. Whereas high-resolution, localised PHMs 

might be used in this way, or to refine existing closure areas (by refining boundaries or 

enlarging areas)    

• Map quality – Currently, the 48 benchmarking criteria only consider whether model per-

formance has been assessed and reported but do not evaluate model performance. For ex-

ample, acceptable levels of model performance for the purpose of advice-giving (i.e., TSS 

and AUC metric scores) or the data quantity used to build a model need to be established. 

Many of the characteristics of a ‘high’ quality map are already detailed in the 48 criteria 

under ‘Model Outputs’.  

The content of a list of specifications is likely to become clearer through a workshop where 

WGDEC and WGMHM trial the use of models in theoretical advice giving. This exercise would 

help shape the contents of a future ‘WGDEC PHM Specification Guide’ that focuses on ICES 

advice, alongside the more technical-focused criteria developed by WKPHM, and both would 

form part of a new PHM benchmarking process. This process could follow the flow diagram 

suggested in Figure 8.1. 
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Figure 8.1 A conceptual flow diagram for the benchmarking process. 

8.4  Challenges in Developing and Retrieving New PHMs 

New PHMs can be produced as, (1) new models published in peer-reviewed journals, or (2) new 

‘in-house’ PHMs developed by WGMHM that utilise the VME database. The former approach is 

simpler, and the process outlined above could be applied, however, the latter is more challeng-

ing. One of the main challenges is the quality of data within the VME database; for example, the 

spatial resolution of data obtained from fisheries bycatch is coarse and thus limits model resolu-

tion. In addition, the taxonomic resolution of data in the database is not sufficient for modelling 

in many cases. Consideration also needs to be given to what to model, for example VME indica-

tor presence / absence or density. Presence / absence is less useful but the VME database does 

not contain density data for all VME records. We would therefore recommend that in the first 

instance, models published in peer-reviewed journals are used instead of creation of new mod-

els. 

A further question is the frequency with which models should be updated. ICES fisheries models 

are updated annually. Fisheries systems are far more dynamic than deep-sea VME distribution 

so require more frequent updates. PHMs are only likely to change when sufficiently more input 
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data for the predictor variable is available or there has been a significant improvement in the 

quality of the independent (environmental) data. Development of good PHMs requires a signif-

icant amount of work and time. Given these challenges we propose this issue is discussed sepa-

rately at a later date, once the issue of using PHMs in ICES advice has been resolved.  

8.5 Next Steps and a second workshop 

Following the outputs of the WGMHM 2021 and WGDEC 2021 meetings, a series of next steps 

are proposed below, ideally to be addressed through a second WKPHM workshop:  

1. The evaluation criteria developed by WKPHM should be reviewed and refined, with de-

cisions made on relative importance of criteria, potential ‘deal breakers’ and which crite-

ria, when not met, constitute a fundamental flaw in model use for ICES advice purposes. 

2. A model specification should be developed that answers the broader questions about 

how a PHM could be used in ICES advice, e.g. what is it about different PHMs that make 

them more valuable than others when giving advice, and what might that advice be?  

3. Different published PHMs should be selected to trial run “advice-giving” – this speaks 

to the questions and specification detailed in the point above and will help develop this 

further. 

4. WGDEC also recommend that when a PHM benchmarking exercise takes place, all mod-

els are provided using the Data Reporting Template developed during WKPHM to en-

sure all necessary information is provided to assess against the criteria.  

Based on the above next steps, a proposed set of Term of Reference for a second WKPHM work-

shop are drafted below.   

a) Considering the use of PHMs in ICES advice, review and refine the criteria derived by 

WKPHM, to decide on the relative importance of each criterion, identify potential ‘deal 

breakers’ and identify those criteria which, if not met, could constitute a fundamental 

flaw in model use. 

b) Select a set of published models that meet the above criteria and use these to trial the 

production of ICES advice on areas where VME ‘are likely to occur’. 

c) Based on the trial run and expert knowledge, develop a model specification addressing 

key questions about how PHMs could be used in ICES advice, including the model re-

sponse variable, spatial extent and model resolution, and model performance.   

Once a second workshop has taken place and new criteria and a model specification are agreed, 

the next step would be to follow the process outline in Figure 8.1. This would require an ICES 

data call to be circulated for submission of peer-reviewed, published VME/VME indictor models, 

followed by a benchmarking exercise to complete the review against the ‘dealbreaker’ criteria 

and the model specification. This benchmarking exercise could include external experts in pre-

dictive habitat modelling and deep-sea ecology, as well as those more familiar with the ICES 

advice processes. This recommended process will first need to be reviewed by the Benchmarking 

Oversight Group (BOG) of ICES, and an ‘issues list’ has therefore been developed in Annex 6 for 

submission to this group.  
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Annex 2: Resolutions 

ICES/NAFO Joint Working Group on Deep-water Ecology (WGDEC) 

Only experts appointed by national Delegates or appointed in consultation with the national Delegates of the 

expert’s country can attend this Expert Group. 

2020/OT/HAPISG02 The Joint ICES/NAFO Working Group on Deep-water Ecology (WGDEC), 

chaired by Laura Robson, UK, will meet online, 7–11 June 2021 to: 

f) 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;  

g) Provide all available new information on the distribution of vulnerable habitats (VMEs) 

in the NEAFC Convention Area. This should also include information on the distribu-

tion of vulnerable habitats in subareas of the Regulatory Area that are closed to fishing 

for other purposes than VME protection. In addition, provide new information on loca-

tion of habitats sensitive to particular fishing activities (i.e. vulnerable marine ecosys-

tems, VMEs) within EU waters;  

h) To support the use of the VME weighting algorithm outputs within future ICES advice, 

and considering known limitations, identify and trial approaches to improve the 

weighting algorithm method, and continue to explore alternative options for identifying 

areas where VME are likely to occur;  

i) Review existing definitions of, and ongoing work to define, VMEs to develop a clear 

procedure for combining the FAO criteria for the assessment of taxa as VME indicators 

and develop pragmatic definitions of VME habitats for specific use by WGDEC and the 

ICES VME database. 

j) Assess the outcomes and proposed next steps made by WKPHM (and the review of the 

report) on the use of predictive habitat models in ICES advice and identify what role 

WGDEC could have over the next few years in implementing these steps and furthering 

the use of predictive habitat models to support ICES advice. 

WGDEC will report on TORs a and b by 2 July 2021 and all other TORs by 20 August 2021 to the 

attention of the ACOM 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 

justification 

ToR [a] 

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 

include aspects such as ocean basin processes.  Therefore, collating information on 

vulnerable habitats (including important benthic species and communities) across this 

wide geographic area (and adjacent waters) is essential. To this end, a VME data call will 

be run in 2021, facilitated by the ICES Data Centre.  Data will be quality 

checked/prepared at least one month in advance of WGDEC 2021 by the ICES Data 

Centre and a newly formed intersessional subgroup of WGDEC. 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] 
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This information and associated maps are required to meet the NEAFC request “to 

continue to provide all available new information on distribution of vulnerable habitats 

in the NEAFC Convention Area” as well as part of the European Commission MoU 

request to “provide any new information regarding the impact of fisheries on sensitive 

habitats”. The location of newly discovered/mapped sensitive habitats is critical to these 

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. However, a number of limitations to the weighting algorithm 

have been identified, including those detailed in the WGDEC 2017 report. Furthermore, 

in 2019, new methods of determining VME likelihood were explored via kernel density 

estimation (KDE) and predictive habitat models. This ToR will focus on developing 

improvements to the method to the VME weighting algorithm, and will further explore 

alternative methods for assessing likelihood of VME presence, including considerations 

of outputs of the WKPHM.   

ToR [d] 

VMEs are currently defined within ICES work following the five FAO criteria; 

uniqueness/rarity; functional significance; fragility; slow recovery; and structural 

complexity. When multiple criteria are used, a clear procedure for deciding how to 

assess these in combination is needed, to avoid subjectivity introduced by individual 

understanding. Furthermore, to increase confidence in use of accumulated information 

on VME distributions from the ICES VME database, clearer definitions of the VMEs need 

to be developed. This ToR will therefore focus on the review of existing definitions of, 

and ongoing work to define, VMEs to develop a clear procedure for combining the FAO 

criteria for the assessment of taxa as VME indicators and to develop pragmatic 

definitions of VME habitats for specific use by WGDEC and the ICES VME database.  

ToR [e] 

WKPHM met 1-5 Feb 2021 and developed standards for data and modelling approaches 

for predictive habitat models (PHMs) that could be accepted for use in supporting ICES 

advice, together with a set of criteria for model outputs that would be most useful in 

communicating ICES advice. Recommendations and next steps for this work were 

proposed, and these need to be reviewed by WGDEC to establish how the use of PHMs 

in ICES advice could be taken forward. 

Resource 

requirements 

Some support will be required from the ICES Secretariat. 

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

Secretariat 

facilities 

None, apart from WebEx and SharePoint site provision. 

Financial No financial implications. 

Linkages to 

advisory 

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. 
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Annex 3: ICES Vulnerable Marine Ecosystem 
(VME) Data Quality Assurance (QA) 
Sub-group: Mode of Operation 

1. Background 

As identified in ICES (2020)21, a Vulnerable Marine Ecosystem (VME) data quality assurance sub-

group was formally established to undertake quality assurance/quality checks on VME data sub-

missions made by ICES member countries.  Historically, data submissions had been subject to 

manual quality checking when WGDEC itself met. The creation of a dedicated sub-group is in 

recognition of the significant increase in data submissions to WGDEC which has occurred over 

the preceding years, and the subsequent increase in time resource needed to perform these data 

quality checks, in order to maintain the high quality of final ICES advice. 

2. Aim 

The primary role of the VME Data QA sub-group is to ensure that submissions of new VME data 

from ICES member countries are scientifically robust and fit for purpose, with a view to the ICES 

advice which these data may underpin. 

VME data may be supplied via a dedicated ICES Data Call, or on an ad hoc basis.  Regardless, 

all VME data will be submitted via the online submission portal, managed by the ICES Data 

Centre, which performs a series of automated quality checks on the data during submission. 

3. Task 

While in no particular order, the VME Data QA sub-group is established to: 

• Complete spot checks on the quality of VME data submitted successfully via the online 

submission portal.  These checks will constitute: 

o a ‘spatial mapping check’, where data will be plotted in a Geographical Infor-

mation System (GIS) to ascertain geographic distribution. 

o checks on species listed as VME indicators/VME habitats. 

o checks of example imagery requested during the VME Data Call to support the 

submission of VME habitat records. 

 

• Flag findings as part of this process with the WGDEC Chair and if necessary, feed back 

into the QA system with the ICES Data Centre. 

• Supplement the existing automated QA process via the online data submission portal 

with additional checks as necessary, in agreement with the ICES Data Centre. 

The VME Data QA sub-group reserves the right to reject submissions if errors are detected.  

Errors will be flagged to the data provider, who must rectify these issues before repeating 

                                                           

21 ICES. 2020. ICES/NAFO Joint Working Group on Deep-water Ecology (WGDEC). ICES Scientific Reports. 

2:62. 171 pp. http://doi.org/10.17895/ices.pub.6095  

http://doi.org/10.17895/ices.pub.6095
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the submission process.  Once data has been approved by the QA sub-group, it will be re-

leased to WGDEC. 

4. Mode of Operation 

A list of WGDEC members (and their affiliation) currently involved in the VME Data QA sub-

group is provided in Annex I. 

Members of the VME Data QA sub-group should have a good knowledge of VME indicators, 

VME habitats (and Sub-Habitat Types) and their constituent species assemblages22.  They should 

be willing to communicate in a clear and constructive manner and engage positively in the pro-

cess of reviewing VME data from external bodies. 

Whilst participating as a member of the VME Data QA sub-group, they shall be considered as 

data user(s) under the ICES VME Data Use Arrangements.  Members will refamiliarize them-

selves with these Data Use Arrangements prior to meeting. 

The VME Data QA sub-group will be chaired by a member of WGDEC nominated by the 

WGDEC Chair.  While the VME Data QA sub-group will meet according to the demands of 

WGDEC, note the requirement for all VME data QA to be finalised at least 2 weeks prior to the 

annual WGDEC meeting, including all remedial action required by the data provider. 

The ICES WGDEC GitHub page (https://github.com/ices-eg/wg_WGDEC/projects/3 ) will be 

used as the platform to lodge documentation, update QA checks and maintain a record of the 

sub-groups work. 

While formal minutes following each VME Data QA sub-group will not be made, the VME Data 

QA sub-group Chair will provide regular updates to the WGDEC Chair on sub-group activities 

and will also provide an annual summary to WGDEC as a standing item within WGDEC ToR 

[a]. 

 Table A3.8.1 VME Data QA Sub-group Membership 

Name Institute 

David Stirling Marine Scotland Science 

Carlos Pinto  ICES 

Ellen Kenchington Fisheries and Oceans Canada 

Javier Murillo-Perez Fisheries and Oceans Canada 

Georgios Kazanidis University of Edinburgh  

Telmo Morato University of the Azores 

Konstantin Fomin PINRO 

Lenaick Menot IFREMER 

Neil Golding (Chair) Aquarius Survey & Mapping 

Pål Mortensen Institute of Marine Research 

                                                           

22 https://www.ices.dk/data/Documents/VME/VMEs%20and%20their%20taxa.pdf  

https://www.ices.dk/data/Documents/VME_DataAccess_ICES_2016.pdf
https://github.com/ices-eg/wg_WGDEC/projects/3
https://www.ices.dk/data/Documents/VME/VMEs%20and%20their%20taxa.pdf
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Name Institute 

Marina Carreiro-Silva University of the Azores 
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Annex 4: ICES VME Data Flow 
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Annex 5: Revised VME Format Description 

The VME format consists of 4 separate records for File Information, VME Cruise, VME Sample, and VME Data Record:  File Information records are 

created automatically in the template.   

To report ‘absence’ data (for example if you are reporting a research trawl survey where there was no VME by-catch), the VME Data Record should be 

left empty, and only VME Cruise and VME Sample should be completed. 

Note: in the ‘Obligation’ column, M stands for mandatory, O stands for optional and C stands for conditional (i.e. conditional on information being pro-

vided in the previous fields, or being conditional on a particular survey methodology e.g. towed video or fishing trawl) 

In case of questions about data reporting format, vocabulary codes, etc., please contact data.call@ices.dk  

 

1. File Information (Mandatory record, created automatically during the data submission process) 

FIELD NAME FIELD TYPE OBLIGATION  DESCRIPTION GUIDANCE 

RecordType Text M  Record Type code ‘FI’ The field will be autofilled during 

data export to xml. 

Country Text M  Survey country 2-al-

pha ISO code 

The field will be autofilled from 

the Cruise record  

EntryDateTime Date M  Data entry date time The field will be autofilled during 

data export to xml. 

 

mailto:data.call@ices.dk
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2. VME Cruise (Mandatory record) 

FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

RecordType Text M Record Type code ‘VC’ The field will be autofilled during data export to xml. 

SurveyName Text M Survey name Survey (campaign) name and acronym.  

Country Text M Survey country 2-al-

pha  ISO code 

Use codes from the list: http://vocab.ices.dk/?ref=337  

VesselType Text M Vessel type from 

which the sample was 

collected. 

Choose from the list: http://vocab.ices.dk/?ref=57  

Ship Text O Code of vessel on 

which sample was 

collected (for    ROV 

or AUV, provide ref-

erence to the parent 

vessel). 

Field is strongly recommended for reporting. Report vessel 

code from the list at http://vocab.ices.dk/?ref=315  

CruiseID Text M Local Cruise ID To be provided by the data supplier – cruise reference code. 

If CSR exists, report the CSR cruise reference for traceability 

http://seadata.bsh.de/csr/retrieve/sdn2_index.html  

StartDate Date M Cruise start date All dates must be supplied as text in the format YYYY-MM-DD 

(ISO date format). 

EndDate Date M Cruise end date All dates must be supplied as text in the format YYYY-MM-DD 

(ISO date format). 

PlaceName Text O Name of place in refer-

ence to the data collec-

tion. 

Free text; e.g. “Rockall Bank” 

 

 

    

 

 

 

 

 

 

 

http://vocab.ices.dk/?ref=337
http://vocab.ices.dk/?ref=57
http://vocab.ices.dk/?ref=315
http://seadata.bsh.de/csr/retrieve/sdn2_index.html
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ShipPositionPrecision 

 

     Integer 

 

O 

 

An estimate of the 

precision of the 

lat/long  

       provided by the spa-

tial     positioning sys-

tems of the ves-

sel/ROV 

 

Calculated or estimated precision of the vessel/ROV position in 

metres. Take into account whether position is determined from 

the ship position or from ROV.  For example when two sepa-

rate spatial reference systems are in use such as vessel position 

GPS (+/- 10m) and ROV USBL (+/- 20m) position, the precision 

of both the vessel and ROV systems should be added together 

to give a precision of +/- 30m. 

ResponsibleOrganisation Text M EDMO code of the or-

ganization responsi-

ble for the data. 

Please select the organization from the list at https://vo-

cab.ices.dk/?ref=1398 

ResponsibleOrganisationRole Text M Role of the responsible 

organization for the data. 

Choose from the list: https://vocab.ices.dk/?ref=1434  

ScientistInCharge Text O Name of SIC (Scien-

tist in Charge) or PI 

(Principle Investiga-

tor. 

Free text. Name of the scientist with overall responsibility for 

data collection and achieving science objectives during survey. 

FundingProject Text O Project name Free text. Name of the funding project 

PointOfContact Text M Name of the point of 

contact for queries 

about the data. 

Free text. Who should be contacted about the data 

ContactEmail Text M E-mail address for 

the point of contact 

about the data. 

Valid e-mail address 

Reference Text O A reference to the data 

source. 

Complete citation for the data source e.g. “Mortensen et al., 

2006“ 

FileName Text O Name of the excel or 

shape file submitted. 

Link to the related metadata files, if available. The files should 

be sent to data.call@ices.dk  

https://vocab.ices.dk/?ref=1398
https://vocab.ices.dk/?ref=1398
https://vocab.ices.dk/?ref=1434
mailto:data.call@ices.dk
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3. ME Sample (Mandatory record) 

FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

RecordType Text M Record Type code ‘VS’ The field will be autofilled during data export to xml. 

CruiseID Text M Local Cruise ID To be provided by the data supplier – cruise reference code. 

If CSR exists, report the CSR cruise reference 

StationID Text O ID of the survey station, if known. May be numeric, text or a combination of numbers and text. 

SampleKey Text M Key for each discernible sampling/analysis event. A unique key for each sampling event like:  

• A single trawl 

• A single long line set 

• A single photograph from a photographic tow 

• A segment of analysed video from a video tow 

• A video tow, if video is unanalyzed 

• A sediment grab or core. 

To be created by data supplier. May be numeric, text or 

a combination of numbers and text, which may relate 

back to original data management convention for trace-

ability. 

ObservationDate Date C Date the species or habitat was recorded. Report the date of observation, if available. All dates 

must be supplied as text in the format YYYY-MM-DD 

(ISO date format). 

ObservationDateType Text M Precision of the reported ObservationDate A one or two character code that identifies the types of 

dates used in ObservationDate. Explicitly stating the 

code avoids any ambiguity, which might lead to subtly 

DataAccess Text M Data access constraints. e.g. "public" or "restricted". Please use "public" if you are con-

tent with the data being downloaded in its raw form from the 

ICES data portal. Alternatively, the data will not be down-

loadable if you select "restricted". Subset of the controlled vo-

cabulary: http://vocab.ices.dk/?ref=1435  

http://vocab.ices.dk/?ref=1435
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FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

different interpretations. Choose from the list: 

http://vocab.ices.dk/?ref=1429  

DataCollectionMethod Text M Reference to the data collection method used. Specify the data collection method for the sample based 

on the vocabulary list N.B.  If several samples were 

taken on site by the variety of methods, report them 

separately with different sample keys 

 

 Choose from: 

• Multibeam echo sounder (unknown platform) 

• Multibeam echo sounder (vessel mounted) 

• Multibeam echo sounder (AUV mounted) 

• Multibeam echo sounder (ROV mounted) 

• Single beam echo sounder 

• Side scan sonar (Unknown platform) 

• Side scan sonar (AUV mounted) 

• Sub-bottom profiler 

• CTD 

• Grab (please specify type from link below) 

• Core (please specify type from link below) 

• Trawl (please specify type from link below) 

• Dredge (please specify type from link below) 

• Longline 

• Seabed imagery - towed camera system 

• Seabed imagery - drop camera system 

• Seabed imagery – ROV system 

This list is a subset of the ICES Sampler Type vo-

cabulary. If your survey method is not listed, 

please select from: http://vocab.ices.dk/?ref=152  

StartLatitude Double C Start latitude of the record, if line (if point, use 

MidLatitude and leave this blank). 

Use World Geodetic System 1984 (WGS84) geographic 

coordinate system, and decimal degrees. 

http://vocab.ices.dk/?ref=1429
http://vocab.ices.dk/?ref=152
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FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

StartLongitude Double C Start longitude of the record, if line (if point, 

use MidLongitude and leave this blank). 

Use World Geodetic System 1984 (WGS84) geographic 

coordinate system, and decimal degrees. 

MiddleLatitude Double M Midpoint latitude of the record if line (if point, 

use this field for position). 

Use World Geodetic System 1984 (WGS84) geographic 

coordinate system, and decimal degrees. 

MiddleLongitude Double M Midpoint longitude of the record if line (if 

point, use this field for position). 

Use World Geodetic System 1984 (WGS84) geographic 

coordinate system, and decimal degrees. 

EndLatitude Double C End latitude of the record (if point, use Mid-

Latitude and leave this blank). 

Use World Geodetic System 1984 (WGS84) geographic 

coordinate system, and decimal degrees. 

EndLongitude Double C End longitude of the record (if point, use Mid-

Longitude and leave this blank). 

Use World Geodetic System 1984 (WGS84) geographic 

coordinate system, and decimal degrees. 

GeometryType Text M Sampling geometry type Point or line - subset of the controlled vocabulary 

http://vocab.ices.dk/?ref=1430  

SamplePositionAccuracy Integer O Accuracy of spatial position of record in metres.   For example, trawl by-catch of coral along a 5km trawl 

track would have a RecordPositionAccuracy of 5000 

metres whereas an observation of a cold-water coral 

reef observed on an ROV/drop-camera frame  transect 

may be have a RecordPositionAccuracy of 20 metres 

(this being the accuracy of the USBL positioning being 

used on the ROV/drop-frame) 

Value in metres; e.g. “10” means the given position of 

the record is accurate to ± 10 metres. 

DepthUpper Double C Upper depth in metres This field obligation is conditional, but must be com-

pleted when submitting seabed imagery data. For 

towed video/remotely operated vehicle transect data, 

indicate the shallowest depth to the nearest metre. e.g. 

110.  Where a single drop deployment rather than tran-

sect is used, populate the DepthUpper and Depth-

Lower with the same value. 

http://vocab.ices.dk/?ref=1430
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FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

DepthLower Double C Lower depth in metres This field obligation is conditional, but must be com-

pleted when submitting seabed imagery data. For 

towed video/remotely operated vehicle transect data, 

indicate the deepest depth to the nearest metre e.g. 150.  

Where a single drop deployment rather than transect is 

used, populate the DepthUpper and DepthLower with 

the same value. 

DepthShoot Double C Depth at the beginning of the long-line/trawl in 

metres 

This field obligation is conditional, but must be com-

pleted when submitting long-line or trawl data. For 

long-line or trawl data, report depth in metres at the be-

ginning of the tow when the long-line or trawl net is 

shot. 

DepthHaul Double C Depth at the end of the long-line/trawl in metres This field obligation is conditional, but must be com-

pleted when submitting long-line or trawl data. For 

long-line or trawl data, report depth in metres at the 

end of the tow when the long-line or trawl net is hauled. 

4. VME Data Record (Mandatory record for presence data only. If you wish to report ‘absence’ data (for example if you are reporting a research 

trawl survey where there was no VME by-catch), this record should be left empty). 

 

FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

RecordType Text M Record Type code ‘VD’ The field will be autofilled during data export to xml. 

SampleKey Text M Key for each discernible sampling/analysis event. A unique key for each sampling event like:  

• A single trawl 

• A single long line set 

• A single photograph from a photographic tow 

• A segment of analysed video from a video tow 

• A video tow, if video is unanalyzed 

• A sediment grab or core. 
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FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

To be created by data supplier. May be numeric, text or 

a combination of numbers and text, which may relate 

back to original data management convention for trace-

ability. 

RecordKey Text M Unique key for each data record (row) within a 

submitted dataset. 

To be created by data supplier. May be numeric, text or 

a combination of numbers and text, which may relate 

back to original data management convention for trace-

ability. If no original data management key exists, this 

can be added as a sequential numeric list (1,2,3, etc.) 

VME_Indicator Text C Grouping of species/habitats used by WGDEC. A VME indicator must be chosen if no bona fide VME 

habitat type is known to occur, e.g. a sponge from trawl 

by-catch. This field can also be used to record species 

records as additional detail for records of VME habi-

tats. To do this, the VME indicator record(s) should be 

on a separate line(s) from the VME habitat record, and 

should have the same VMEKey. VME indicators should 

match the list shown below.  

Controlled vocabulary http://vocab.ices.dk/?ref=1409 

Choose from: 

• Anemones 

• Black coral 

• Chemosynthetic species (seeps and vents) 

• Cup coral 

• Gorgonian 

• Soft coral 

• Stalked crinoids 

• Sponge 

• Sea-pen 

• Stylasterids 

• Stony coral 

• Xenophyophores 

http://vocab.ices.dk/?ref=1409
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FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

•  

VME_IndicatorSubtype Text O Indicator subtype code These are additional VME indicator types used by NAFO 

Working Groups, and are not represented in VME indica-

tor field above.  Controlled vocabulary: http://vo-

cab.ices.dk/?ref=1492 

VME_HabitatType Text C VME habitat types used by WGDEC. A VME habitat type should be chosen if the record occurs 

within a bona fide VME habitat e.g. From an ROV transect 

surveying a cold water coral reef.All datapoints represent-

ing the known extent of a VME habitat type (“patch”) along 

a transect or tow should be recorded within one line of the 

database (e.g. a video tow split into sections of cold-water 

coral reef; bathyal rock; cold-water coral reef, would repre-

sent two VME habitat records of cold-water coral reef in the 

database). Each VME habitat record should have a separate 

VME Key (e.g. 1, 2, 3). See VME Key field for more infor-

mation. 

Controlled vocabulary http://vocab.ices.dk/?ref=1410 

Choose from: 

• Tube-dwelling anemone aggregations 

• Bryozoan patches 

• Cold-water coral reef 

• Coral garden 

• Cold seeps  

• Deep-sea sponge aggregations 

• Hydrothermal vents/fields 

• Sea-pen fields 

• Stalked crinoid aggregations 

• Xenophyophore aggregations 

VME_HabitatSubtype Text O VME sub habitat types used by WGDEC. If no VME_habitat_type is filled in, this field should be left 

blank. If VME_habitat_type is filled in, this field is optional.  

Controlled vocabulary http://vocab.ices.dk/?ref=1411 

http://vocab.ices.dk/?ref=1492
http://vocab.ices.dk/?ref=1492
http://vocab.ices.dk/?ref=1410
http://vocab.ices.dk/?ref=1411


ICES | WGDEC   2021 | 145 
 

 

FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

Choose from: 

• Lophelia pertusa/Madrepora oculata reef 

• Solenosmilia variabilis reef 

• Hard-bottom coral garden 

Note that these records can be further classified as one 

of the following: 

o Hard-bottom coral garden: cup-coral 

fields 

o Hard-bottom coral garden: cauliflower 

coral fields 

o Hard-bottom coral garden: Hard-bot-

tom gorgonian and black coral gardens 

o Hard-bottom coral garden: Colonial 

scleractinians on rocky outcrops 

o Hard-bottom coral garden: Non-reefal 

scleractinian aggregations 

o Hard-bottom coral garden: Stylasterid 

corals on hard substrata 

o Hard-bottom coral garden: non-reefal 

scleractinian aggregations 

• Soft-bottom coral garden 

Note that these records can be further classified as one 

of the following: 

o Soft-bottom coral garden: Cup-coral 

fields 

o Soft-bottom coral garden: Cauliflower 

Coral Fields 

o Soft-bottom coral garden: Soft-bottom 

gorgonian and black coral gardens 

o Soft-bottom coral garden: non-reefal 

scleractinian aggregations 

• Active vents 
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FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

• Inactive vents 

VMEKey Double C Key to identify VME habitat and VME indicator 

records belonging to a single habitat patch. 

The ‘VMEKey’ field is used to identify VME records (either 

VME habitat or VME indicator) that come from the same 

block/patch of habitat, e.g. consecutive points on an ROV 

or video transect that are on the same coral reef.  It is a se-

quential number generated by the data provider.  In the 

case of VME habitats, this field is mandatory. If multiple 

indicator species are associated with the same habitat 

patch, or the habitat patch is a mosaic consisting of a mix 

of habitat types or sub-types, each record should be linked 

with the same VME key (e.g. 1, 1). If each record comes 

from a separate habitat patch, or if this is not known, use a 

different ‘VMEKey’ for each record.  The ‘VMEKey’ should 

not be used for records of VME indicator species where is 

it not known if they comprise a VME habitat. See guidance 

on the VME_indicator field for more details. 

GeneralTaxonDescriptor Text C Most detailed name of taxon This field obligation is conditional, but should be com-

pleted when submitting VME indicator records.  This field 

provides information on the most detailed taxonomic level 

that the VME indicator has been identified to. This level 

may vary, depending on the taxa and survey methodology 

used. e.g. Porifera, Desmophyllum pertusum, soft coral  

This taxon information should match an accepted VME in-

dicator representative species, as agreed at WGDEC 2020 

(ICES, 2020) 
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FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

For seabed imagery, it may be appropriate to reference a 

SMarTaR-ID23 or to utilise appropriate open nomenclature 

signs24 

TaxonLatinName Text C Latin name of the most detailed taxon identi-

fied. 

Report the taxon Latin name whenever possible. If re-

ported in the Excel template, the AphiaID would be 

matched automatically. In case of ambiguities in the re-

sults, the data submitter should specify the AphiaID in-

stead. 

AphiaID Integer C WoRMS Species reference code We strongly recommend reporting of valid species Aphi-

aIDs as in http://www.marinespecies.org/. In the excel tem-

plate, either AphiaID or TaxonLatinName should be re-

ported (same field). If the field is left blank, AphiaID=2 (An-

imalia) would be automatically assigned. 

DeadAlive Text O Indication of whether most of sample was dead 

or alive. 

Choose either "Dead" or "Alive". Subset of the controlled 

vocabulary: http://vocab.ices.dk/?ref=64  

VMEQuantMethod1 Text M VME indicator quantification method (1) This field describes the method used to quantify each VME 

indicator occurrence.  Where no quantification of occur-

rence has been made, Presence should be selected.  We 

strongly encourage the submission of quantification data 

with VME indicator records, allowing more detailed anal-

ysis to be undertaken on the VME database in future. 

 

Choose one of the following from the controlled vocabu-

lary http://vocab.ices.dk  

 

                                                           

23 https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0218904  

24 https://www.frontiersin.org/articles/10.3389/fmars.2021.620702/full  

http://www.marinespecies.org/
http://vocab.ices.dk/?ref=64
http://vocab.ices.dk/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0218904
https://www.frontiersin.org/articles/10.3389/fmars.2021.620702/full
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FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

• Presence 

• Count – number of individuals associated with 

the record 

• Weight – mass of VME indicator record in kg 

(may be created by multiple individuals if count 

is > 1) 

• Density – number of individuals per m2 

• Percent Cover - Percentage cover of indicator (rel-

evant to underwater imagery data, e.g. ROV or 

drop down video). 

• SACFOR - Semi-quantitative abundance scale 

(relevant to underwater imagery data, e.g. ROV 

or drop down video). 

VMEQuantValue1 Double M Numerical value from VME indicator quantifi-

cation method (1) 

Value should be provided to two decimal places (e.g. 6.45) 

Where only Presence data is provided, use “Null”. 

VMEQuantMethod2 Text C VME indicator quantification method (2) Often, VME indicator records are provided with both 

counts and weight (two quantification methods).  This field 

allows a second to be recorded.   

Choose one of the following from the controlled vocabu-

lary http://vocab.ices.dk  

• Count – number of individuals associated with 

the record 

• Weight – mass of VME indicator record in kg 

(may be created by multiple individuals if count 

is > 1) 

• Density – number of individuals per m2 

• Percent Cover - Percentage cover of indicator (rel-

evant to underwater imagery data, e.g. ROV or 

drop down video). 

http://vocab.ices.dk/
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FIELD NAME FIELD TYPE OBLIGATION DESCRIPTION GUIDANCE 

• SACFOR - Semi-quantitative abundance scale 

(relevant to underwater imagery data, e.g. ROV 

or drop down video). 

VMEQuantValue2 Double C Numerical value from VME indicator quantifi-

cation method (2) 

Value should be provided to two decimal places (e.g. 6.45) 

TaxonDeterminer Text O Name of organization that identified the Gen-

eralTaxonDescriptor. 

Please select the organization from the list at https://vo-

cab.ices.dk/?ref=1398 

TaxonDeterminationDate Date O Date of identification of the GeneralTaxonDe-

scriptor. 

All dates must be supplied as text in the format YYYY-MM-

DD (ISO date format). 

Comments Text O Any other relevant comments or information. e.g. “sample was 60% live coral and 40% dead” 

https://vocab.ices.dk/?ref=1398
https://vocab.ices.dk/?ref=1398
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Annex 6: Benchmark Planning and Data Problems  

WGroup Chairs Email 

WGDEC Laura Robson  Laura.Robson@jncc.gov.uk> 

Data contacts Laura Robson, Carlos Pinto (ICES Data Centre)  

 

 Laura.Robson@jncc.gov.uk> 

 carlos@ices.dk, 

 

Issue Problem/Aim Work needed /  

possible direction of solution 

Data needed to be able to do 

this: are these available / where 

should these come from? 

External expertise needed at 

benchmark  

type of expertise / proposed 

names 

Current information on where VME are 

‘likely to occur’ in ICES advice, is based on 

VME indicator data and the VME Index 

which have limitations. PHMs of VMEs 

offer a solution but there are no agreed 

upon standards on what quality thresholds 

predictive models should meet to be used 

in ICES advice. 

The VME Index uses a multi criteria 

assessment (MCA) method to predict VME 

‘likelihood of occurrence’ based on 

underlying VME indicator data. However, 

coverage of VME indicator data is sparse in 

some regions and the VME Index has 

limitations in its method, hampering this 

interpretation of likelihood of occurrence.  

PHM techniques could improve predictions 

of VME likelihood in the North Atlantic, 

making use of data from the VME database 

and wider sources. However, specific 

quality thresholds for their use need to be 

agreed. 

Development of benchmark 

standards for the use of PHMs in 

ICES advice related to the 

distribution of VMEs.  

The UNGA resolutions; FAO 

Guidelines; WGMHM, 2020 

Report; WKEUVME Report; 

WGDEC participants 

External experts from 

WGDEC, WGMHM, 

academic institutions, 

conservation agencies etc 

working on predictive 

habitat modelling. 

 

Undertaken via WKPHM 

workshop in Feb 2021. 

Need for standardisation in data sources 

and modelling approaches for PHM use in 

ICES advice. 

There are a range of data sources, data 

types, resolutions and modelling methods 

that can be used to create PHMs for VMEs, 

and many VME predictive models already 

exist in the published literature. 

Standardising these variables is required to 

enable comparison of model outputs for use 

in ICES advice.  

Development of guidance on the 

data sources, resolution and 

modelling approaches considered 

acceptable for use in ICES advice 

via a set of agreed criteria 

Existing published, peer 

reviewed models to review 

existing data uses  

External experts from 

WGDEC, WGMHM, 

academic institutions, 

conservation agencies etc 

working on predictive 

habitat modelling. 

 

Undertaken via WKPHM 

workshop in Feb 2021. 

mailto:Laura.Robson@jncc.gov.uk
mailto:Laura.Robson@jncc.gov.uk
mailto:carlos@ices.dk
http://doi.org/10.17895/ices.pub.6034
http://doi.org/10.17895/ices.pub.6034
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Issue Problem/Aim Work needed /  

possible direction of solution 

Data needed to be able to do 

this: are these available / where 

should these come from? 

External expertise needed at 

benchmark  

type of expertise / proposed 

names 

Model outputs can vary in display and 

detail, which can make their interpretation 

difficult for managers, and limit the ability 

to compare between models.  

The use of models within ICES advice, will 

be reliant on managers reviewing and 

assimilating the model outputs, and 

interpreting them correctly to provide 

management advice. Model outputs need to 

be easily interpretable by managers.  

Development of a set of agreed 

criteria for model outputs required 

to be produced for PHM when 

providing ICES advice. 

No data needed  External experts from 

WGDEC, WGMHM, 

academic institutions, 

conservation agencies etc 

working on predictive 

habitat modelling and 

marine management experts. 

 

Undertaken via WKPHM 

workshop in Feb 2021. 

Specific information and metadata are 

required with models to enable a review 

against the WKPHM criteria. 

When new VME models are developed and 

provided to ICES for possible use, specific 

information will be needed to enable a 

complete assessment against the agreed 

criteria, before they can be used wthin ICES 

advice.  

Development of a reporting 

template outlining the 

information, including caveats and 

assumptions, that needs to be 

reported with any PHM when 

used for ICES advice.  

No data needed External experts from 

WGDEC, WGMHM, 

academic institutions, 

conservation agencies etc 

working on predictive 

habitat modelling and 

marine management experts. 

 

Undertaken via WKPHM 

workshop in Feb 2021. 

A test of published models against the 

WKPHM criteria revealed that no models 

met all criteria. 

The evaluation criteria developed by 

WKPHM need to be reviewed and refined, 

with decisions made on relative importance 

of criteria, potential ‘deal breakers’ and 

which criteria, when not met, constitute a 

fundamental flaw in model use for ICES 

advice purposes. 

A second workshop to finalise the 

criteria and agree the ‘deal 

breakers’ and which have more 

flexibility. 

Peer reviewed papers on deep-

sea predictive habitat modelling 

– available from 

WGDEC/WGMHM 

External experts from 

WGDEC, WGMHM, 

academic institutions, 

conservation agencies etc 

working on predictive 

habitat modelling and deep-

sea ecology. 

Variation in models makes it challenging to 

identify which models can be used in ICES 

advice. 

Models vary in the response data used, 

what is being modelled (e.g. species vs 

habitats), their spatial extent and the model 

resolution. This can make it difficult to 

know which predictive models to use in 

advice, and how to use them. 

Trial the use of models in 

theoretical advice giving, via a 

second workshop, to develop an 

agreed model specification 

covering model response 

variables, spatial extent and model 

resolution and map quality, 

amongst others. 

Published, peer-reviewed 

predictive habitat models for 

VMEs and VME indicators. 

Workshop attendees could be 

asked to provide their models.  

External experts from 

WGDEC, WGMHM, 

academic institutions, 

conservation agencies etc 

working on predictive 

habitat modelling and deep-

sea ecology. 
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Issue Problem/Aim Work needed /  

possible direction of solution 

Data needed to be able to do 

this: are these available / where 

should these come from? 

External expertise needed at 

benchmark  

type of expertise / proposed 

names 

Generation of new models from the VME 

database is challenging, due to the quality 

of data available. 

New PHMs can be produced as models 

published in peer-reviewed journals, or new 

‘in-house’ PHMs developed by WGMHM 

that utilise the VME database. However, 

generating new models is challenging due 

to the quality and resolution of data in the 

VME database.  

Undertake a VME model data call 

to request submission of peer-

reviewed, published VME/VME 

indicator models for initial use in 

ICES advice.  

Published, peer-reviewed 

predictive habitat models for 

VMEs and VME indicators. 

ICES data call for new models 

to WGDEC/WGMHM. 

External experts from 

WGDEC, WGMHM, 

academic institutions, 

conservation agencies etc 

working on predictive 

habitat modelling and deep-

sea ecology. 

Any models provided via a data call will 

need to be assessed against the agreed VME 

critiera.  

Before PHMs can be considered for use in 

ICES advice, they will need to be passed 

through the agreed WKPHM2 criteria, and 

the model specification to determine if they 

can be used. 

Undertake a benchmarking 

workshop to assess models against 

the WKPHM2 criteria, and the 

model specification. 

Published, peer-reviewed 

predictive habitat models for 

VMEs and VME indicators. 

ICES data call for new models 

to WGDEC/WGMHM. 

Benchmarking workshop 

with predictive habitat 

model specialists, deep-sea 

ecologists and ICES advice 

specialists. 
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Annex 7: Technical minutes from the Vulnerable 
Marine Ecosystems Review Group 

• RGVME 

• By correspondence August 2021 

• Participants: Emanuela Fanelli (Chair, Italy), Peter Hopkins (Belgium); Malcolm Clark 

(New Zealand) and Sebastian Valanko (ICES Secretariat) 

• Working Group: WGDEC and WGSFD 

 

In response to the two advice requests (EU, NEAFC), the report reviews the collection of (i) new 

information on distribution of vulnerable habitats in the NEAFC Convention Area and fisheries 

activities in, and in the vicinity of, such habitats, and provide advice relevant to the Regulatory 

Area, and ii) new information regarding the impact of fisheries on other components of the eco-

system including small cetaceans and other marine mammals, seabirds, and habitats. This 

should include any new information on the location of habitats sensitive to particular fishing 

activities. 

 

The review group (RG) worked by correspondence during the period indicated (from 14th July 

to 20th August 2020). A first email exchange among the participants took place on 12nd of July in 

order to agree on the review approach. Participants decided to work simultaneously, providing 

separate reviews that have been revised and integrated in a single document, then the chair or-

ganized a teleconference on 20th August 2021, to agree on a final review of the advice provided 

in this report.  

The review document is structured according to some general remarks, the two requests and a 

recap of recommendations for complying with this year’s requests and future improvements of 

the WGDEC activities. 

 

1. General remarks: 

A total of 11,160 new VME presence records and 3,985 absence records were submitted and up-

loaded into the VME database since May 2020 (UK, Ireland, Norway, France, Spain, Russia, and 

data from the NGO Oceana for Spanish waters), which increases the total number of presence 

records in the database to 72,370. However, this count consists of all individual records in the 

database, and thus some VMEs will be represented by more than one record. Of the newly sub-

mitted presence records, 273 are within the NEAFC Regulatory Area, 2,500 are within the NAFO 

Regulatory Area, and the remaining 8,387 are within the Exclusive Economic Zones of North 

Atlantic ICES/NAFO member states.  

Records provided by France are resubmissions, with the exception of new records for tube-

dwelling anemone aggregations and stalked crinoid aggregations (as these were not recognised 

as VME habitats at that time).  Data were originally submitted in 2014 as VME indicator records 

and have been further analysed to identify VME habitats. 

 

a) The RG is very pleased with the high number of new records uploaded this year that 

significantly improve the dataset (indicator and habitat records) that were collected in 

the past and that were analysed by WGDEC. This large amount of data increases the 
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confidence in the distribution of VME indicator species and identification of VME habi-

tats. It also demonstrates a collaborative commitment by all countries and a valuable ap-

proach by ICES, which could be of inspiration also for other RFMOs and International 

commissions. 

 

b) In response  to the request of the Review Group in 2020 (ICES, 2020), the WGDEC esta-

blished a Vulnerable Marine Ecosystem (VME) data quality assurance sub-group to un-

dertake quality assurance and quality control checks on VME data submissions made by 

ICES member countries. The process followed by the VME Data QA sub-group looks to 

be appropriately rigorous and it has the power to reject submissions if significant errors 

are detected; errors can be flagged to the data provider, who can rectify the issues before 

repeating the submission process. Once approved by the QA sub-group, VME data can 

be released for use by WGDEC. The RG notes that this process has been applied only to 

the new data submitted in 2020. Similar checks applied to the earlier data are recom-

mended to ensure that the database is as accurate and consistent as possible to support 

VME analyses. 

c) Also in response to the last two years recommendation, absence data were provided and 

recognized as of equal importance as presence data, particularly from a predictive habitat 

suitability modelling perspective. For this reason, guidance around the submission of 

absence data was revised following WGDEC 2020, and formed part of the 2021 ICES 

VME Data Call. Therefore, for the most recent data call, absence data were only accepted 

for scientific trawl surveys (both current and older/historical records) and where pre-

sence of VMEs has been recorded on the same survey (i.e. if no VMEs seen throughout 

the survey, do not record absences). While the first condition seems reasonable to 

RGWGDEC, reasons for the second are not so clear. Even if a survey does not record any 

VMEs, as long as the survey sampling is regarded as adequate, absence records will be 

important for signaling that there are no VMEs in that survey area. If the absences are 

not recorded, then the database cannot inform modelling that the area is devoid of VME 

taxa or habitats. That said, the RG also agrees on the value of further discussion on the 

terms of inclusion of absence records in the WGDEC2022, considering the large number 

(3,985 records) reported after the 2021 data call. 

d) The RG accepts that currently VME identification may need to rely upon presence/ab-

sence data, but agrees strongly with the recommendations made by the WGDEC 2021 

that quantitative information on VME indicators is important. However, the agreement 

(on page 10 of the report) that submission of more quantitative information on VME in-

dicator occurrence should be “encouraged” and that data providers “decide” on whether 

they submit just presence data, seems too weak. Advancing the identification of VMEs 

from simple likelihood of some individuals occurring (even given the weighting method 

of Morato et al. 2018) to approach something at a community or ecosystem level requires 

more quantitative data. With an increasing number of records from camera surveys the 

provision of abundance data at least should be required. As the WG has noted in the 

executive summary of its report, quantitative VME identification from images is a cur-

rent priority for many deep-sea scientists and institutes around the world, and hence the 

submission of data that can support quantitative assessment is strongly recommended. 

e) As for last year’s report suggestion, the RG still considers that in future years the WGDEC 

should focus on the definition of thresholds for the range of VME taxa and sampling 

types (trawl and imagery).  

f) As reviewed in the last three years, the use of indicator species as criteria to identify 

VMEs, and thus calculate the weighted VME index (with the associated confidence level) 

provides useful supporting information for interpreting the distribution of potential 
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VMEs. We consider this aspect as an appropriate way to go forward in the short-term 

(but noting point (d) above).  

 

2. NEAFC request-– “NEAFC requests ICES to continue to provide all available new infor-

mation on distribution of vulnerable habitats in the NEAFC Convention Area and fish-

eries activities in and in the vicinity of such habitats, and provide advice relevant to the 

Regulatory Area and the above mentioned objectives. Specific NEAFC requests are to: 

i. Summarize all available information on VMEs on the Josephine Seamount area and the 

surrounding seamounts, as well as provide information on fishing activity with all bot-

tom contacting gear and then separate this into mobile bottom contacting gear (MBCG) 

and static gear in the areas (based on data provided to ICES by NEAFC).  

ii. Provide a commentary on the potential for damage to the VMEs from MBCG and from 

static gear. ICES has previously advised that “any bottom fishing on VME habitats will 

result in damage to these habitats”.   

iii.  Advise on effective measures to prevent significant adverse impacts from bottom fishing 

activity on VMEs on Josephine Seamount areas and the surrounding seamounts areas. 

 

Four areas were considered within the within the NEAFC Regulatory Area (Hatton Bank, Rock-

all Bank, Charlie Gibbs Fracture Zone and Barents Sea), two in the NAFO Regulatory Area 

(Grand Banks of Newfoundland and Flemish Cap) and 13 within the EEZs of various countries 

(including bank, channel and slope habitats), and several new records were reported for all of 

them. In particular, numerous records were provided by the IEO and the NGO Oceana for the 

Spanish continental slope, where previously the VME database had very little data for this re-

gion. New VME records were mapped and contributed to the updated outputs from the VME 

weighting algorithm. 

The RGVME was asked to review information on new VME records and the fisheries footprint 

in relation to VMEs, in particular for Josephine seamount and surrounding seamounts. VMS data 

from 2020 were received from NEAFC via the ICES Secretariat, along with catch information 

from logbooks, authorization details, and vessel information from the NEAFC fleet registry. Data 

were analysed by the WGSFD, to support the NEAFC request to ICES to provide information on 

the distribution of fisheries activities in, and in the vicinity of, VME habitats. ICES received in-

formation on the catch date and the catches were linked to vessels on the date of operation. Qual-

ity of the speed data was much improved on previous years, and therefore it was possible to 

distinguish mobile bottom contacting gears, static gears and other gears (undefined). These were 

investigated separately and consequently individual speed profiles were calculated, based on 

the fishing speed. Unfortunately, similar to last year, a large proportion of the vessels had no 

gear specified and the number of gear types reported was very low compared to previous years 

(not possible to evaluate as the graphs are missing at the time of the review). The RG hopes that 

gear recording can be improved in future. 

The NEAFC VMS data, VME closures and existing fishing areas were mapped along with the VME 
Index outputs, which show the likelihood of VME presence based on the VME weighting algo-
rithm, to assess whether fishing activity was occurring in the vicinity of VMEs in the NEAFC Con-
vention Area. Results of this analysis are shown for Hatton Bank, Rockall Bank, Iceland, the Mid 
Atlantic Ridge seamounts and the Barents Sea. The maps indicate that the closures are generally 
well observed, with few tows extending into closed areas. The RG notes that it is useful to com-
pare the extent of fishing activities in the current year with previous years. However, the maps 
shade the “NEAFC Existing Fishing Areas” as a single polygon which presumably encompasses 
all historical fishing effort. While this is useful in a high-level sense, it gives little information on 
any trend in the extent of the fishing footprint. Some comments are made in the text that the 
footprint has reduced from last year, but the reader cannot visualise how it has changed in 
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density or area without referring back to previous reports. We suggest that an indication of the 
footprint in the previous 2-3 year period be mapped as well, so that recent changes can be 
evaluated as well as the larger historical change. 

The maps in the report illustrate that trawling often concentrates along the border of closed areas. 

Although vessels usually comply with measures, it would be very useful to get a quantitative 

estimate, such as the number of pings (identified as fishing), inside closed areas in comparison 

to the surrounding reference area. This could provide a numerical measure of compliance (alt-

hough very coarse due to the low polling frequency of 4h). In addition, the temporal develop-

ment of fishing intensities in the different areas can be investigated. Unfortunately, the data are 

not yet available, but the RG suggests that the values should be estimated in the future (and if 

useful also applied  retrospectively to earlier years). 

Several maps also show 2020 fishing activity overlying areas of high VME Index location (e.g., 

Rockall Bank, Fig 4.47). This may simply reflect that the VME index is based on older data, but 

it raises the issue that if fishing has occurred in that area in several recent years, then an impact 

on any VME will have been occurring. There is no evaluation of the overlap of fishing activity 

and the status of VME potential (recent VME data, old assignment) that can help appreciate the 

current level of risk from fishing to an area with VME potential. 

 

Specific requests: 

i. The 2021 Report summarize all available information on VMEs, present in the VME 

database, on the Josephine Seamount dating back to 2014, as no further data were 

provided to the VME database in 2021. However, as the WGDEC were aware of 

some research activities within the Seamount complex area, therefore reviewed 

available literature to identify any additional sources of VME data. Such review al-

lowed to highlight the occurrence of an endemic gorgonian species, Victorgorgia jo-

sephinae, and the presence of dense gorgonian aggregations of Callogorgia verticillata 

and Viminella flagellum together with hexactinellid sponges Asconema setubalense. The 

occurrence of several other alcyonaceans and black corals was found during the lit-

erature review and such data could be submitted to the database during the VME 

Data Call 2022. In addition, the bathymetry images provided by the GeoMar cruise 

(SO280) carried out in 2020 aboard R/V Sonne (data not yet available) suggest the 

existence of habitat suitable for a range of VME indicator taxa, although not yet con-

firmed.  

a. The available information is summarized in Table 5.1. This is a good list of taxa 

that have been recorded but lacks any quantitative information. If a reader is 

wanting to assess what is so special (whether unique, representative, hotspot) 

about Josephine Seamount they would need to go back to the sources listed. 

While listing source reports is an advance over previous generic comments at-

tributed to the OSPAR report, when the source of “dense aggregations” of sev-

eral coral species needs someone to go back to original German voyage reports, 

it is not particularly helpful to a manager. The RG suggests that this table gets 

revised and presents more complete information relevant to deciding if Jose-

phine Seamount warrants protection. 

b. The overall recommendations made by WGDEC about Josephine Seamount 

could apply to any seamount in the North Atlantic. The existence of VME Indi-

cator species with a medium VME weighted index (but with low confidence), 

the fact it is a seamount with inferred roles as stepping stones or a high produc-

tivity area, and has topography suitable in places for VME indicator species 
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(especially the flanks), are possibly quite valid reasons for Josephine warranting 

protection, but are not convincing without more specific information. 

c. It is noted that Josephine Seamount has a strong guyot shape, with most of the 

fishing effort appearing to be on the large flat summit. The flanks appear steep 

from the GeoMar bathymetry. Hence there is potentially a separation between 

the fishing effort on the summit and the most likely sites of elevated VME spe-

cies distribution and abundance on the flanks. There is no discussion of the vul-

nerability of the VMEs on the seamount (as requested by NEAFC) apart from 

the general issues raised for all fishery impacts in section 5.5. 

ii. The updated fishing description is good. According to VMS data, fishery pressure 

was highest on the top of the Josephine seamount, where high levels of static gear 

activity was reported by two vessels. The corresponding catch data for these vessels 

is characteristic of seamount species. On the west side of the Josephine seamount, 

longline gears targeting pelagic species operate, but with low intensity. In addition, 

there is only one registered vessel active in the Josephine seamount area using OTB 

gear and there is evidence of some very low intensity bottom trawling in the most 

south-eastern corner of the NEAFC regulatory area, close to the Portuguese EEZ. 

There was no activity of vessels without a registered gear type fishing in the area. 

However, previous studies showed nearly 50 vessels operated in the area for the 

period 2012–2014, mainly using longlines (Campos et al., 2019). Therefore, consider-

ing secondary deleterious effects caused by longlines to benthic fauna, that may be 

damaged through the lateral movement of the lines, the RG agrees that further in-

vestigations will be necessary to assess the actual impact of these gears in the area. 

iii. The RG consider that the information here provided are not sufficient to simply re-

consider the previous closure proposal advised by ICES in 2013 (ICES, 2013). The 

RG suggest that more detailed and quantitative information is required to make an 

informed decision. Based on the considerations, reported above (a, b and c), the RG 

strongly suggests the WGDEC collect quantitative data before re-visiting the appli-

cation. 

iv. Finally, surrounding seamounts were not covered in the report. The focus of the 

evaluation was simply Josephine Seamount. It could be that there were no data 

available to WGDEC, but as part of the argument for closure is to protect “potential 

VMEs occurring on the surrounding seamounts” there should be some additional 

consideration given to the area and features around Josephine. 

 

3. EU request- Provide any new information regarding the impact of fisheries on other com-

ponents of the ecosystem including small cetaceans and other marine mammals, sea-

birds, and habitats. This should include any new information on the location of habitats 

sensitive to particular fishing activities.  

In particular, the EU requests ICES to:  

i. Provide information regarding the impact of fisheries on the ecosystem including marine 

mammals, seabirds, and habitats impacts (including incidental catches). This should in-

clude information on the location of habitats sensitive to particular fishing activities;  

ii. Give warnings of any serious threats from fishing activities alone or in conjunction with 

any other relevant activity to local ecosystems or species as soon as ICES is aware of such 

threats 

Altogether, 7 areas were considered within the EEZs of EU countries and wider: the Charlie 

Gibbs Fracture Zone, the Irish continental slope, Porcupine Bank and Seabight within the Irish 

EEZ, the Spanish continental slope and the Galicia Bank within the Spanish EEZ, the Bay of 
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Biscay in the French EEZ. Records from Faroe Shetland Channel were provided from the UK 

EEZ, so were not considered for the EU request. 

As in the rest of the report, the Working Group concentrated on the distribution of VMEs in these 

areas, without any mention of other components of the ecosystem that might be impacted by 

fisheries. Moreover, whilst trawl tracks in the vicinity of VMEs were mapped, these were re-

stricted to bottom contacting gears (which are likely to have the greatest impact on the VMEs). 

No mention is made of the potential impact of fisheries on marine mammals or seabirds, nor on 

incidental catches, as specifically requested by the EU. This may be because such information is 

not readily available in the area of interest, but globally there has been a large effort by some 

nations and RFMOs to estimate bycatch and address interactions between fishing gears (longline 

as well as trawl) on marine mammal and seabirds. This deserves clarification in the report, if 

possible with suggestions on how to rectify the situation for future advice. 

Although Norway is not part of the EU, of note is the large bycatch of Geodia species mainly 

recorded in the south of the Barents Sea at Tromsøflaket, for a total of more than 1100 kg, which 

deserves some attention for future management measures. 

4. Recommendations 

Suggestions for 2021 report:  

Concerning the NEAFC requests, the RG considers there is insufficient information on the Jose-

phine seamount to reconsider its protection and suggests that the WGDEC would need to collect 

more comprehensive and quantitative data before re-visiting the request. The information on the 

surrounding seamounts is absent and needs to be included or at least deserves some clarification. 

Hence the RG recommends the WGDEC reconsiders its recommendation concerning the previ-

ous closure proposal at this time. 

Concerning the EU request, the RG recommends the WGDEC clarifies in the report why they 

did not address the EU request to provide information on impact of fisheries on the ecosystem 

including marine mammals and seabirds; and to suggest how to rectify the situation for future 

advice. The RG notes that this may involve expansion of analysing fisheries data to surface and 

midwater gears. 

Suggestions for next year: Concerning the analysis of the fishing footprint in the NEAFC area, 

the RG suggests that  the footprint in the previous 2-3 year period be mapped, so that recent 

changes can be evaluated. Concerning the Q/A sub-group, the RG recommends applying a sim-

ilar data check to the earlier data to ensure that the database is as accurate as possible. The RG 

also recommends that the request for provision of quantitative VME data (abundance, biomass, 

etc.) be strengthened. 

 

Based on this review, RGVME is content that the Working Group has enhanced our 

knowledge of VME distribution. The RGVME considers that the VME vulnerability indices 

and habitat observations represent the best available current means of representing the likely 

distribution of VMEs, but in future must shift to a more quantitative assessment to provide a 

more suitable evidence base for ICES to provide the requested advice to the EU and NEAFC. 

This starts with strengthening the data requirements for the VME database. In terms of the 

distribution and extent of fishing, the RGVME considers that the VMS data were analysed 

adequately and the output of the analyses was sufficient to indicate the distribution of fishing 

activities with bottom contacting gears in the vicinity of VMEs. However, the RGVME is con-

cerned that the request from the EU to provide information on the impact of fisheries on other 
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components of the ecosystem, inter alia on marine mammals and seabirds was not addressed. 

The reasons for this deserve explanation in the report. The RGVME was also not satisfied with 

the response to the request to review available VME data from Josephine Seamount. The 

presentation and detail of data examined were insufficient to advance the recommendations 

put forward. 
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