
Experience of ICES on the impacts of bottom 
fisheries on vulnerable marine ecosystems (VME)
& long-term sustainability of deep-sea fish stocks

United Nations, New York, 

2 to 3 August 2022.

Eugene Nixon

ACOM Vice-Chair



For both North East Atlantic Fisheries Commission (NEAFC) & 
European Union (EU)

Consistent with the 2009 FAO Guidelines (UN Res.61/105)
• identify where VMEs are known or likely to occur
• using best information available
• to prevent significant adverse impacts on VMEs
• take account of areas where deep-sea fisheries are well 

established & areas where deep-sea fisheries have not 
taken place or only occur occasionally

• implication is VMEs that intensely fished may already be 
damaged & further fishing would not cause further 
significant adverse impacts 

Annual VME advice from ICES

https://www.fao.org/documents/card/en/c/b02fc35e-a0c4-545a-86fb-4fc340e13b52


Annual updates

Bottom trawl 
distribution 

(observations)

VME locations 

(observations)

VME physical
elements

(predictions)

VME elements 

Potential: predictive
habitat mapping

VME habitats 

VME indicators

Certainty: High    Medium   Low

fishing activity
VMS 

logbooks

+

VMS = vessel monitoring system (satellites) 



ICES VME portal

https://vme.ices.dk/map.aspx
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ICES VME portal – full coverage 

https://vme.ices.dk/map.aspx



• bottom trawl gear currently only gear type which ICES has spatial information 
on intensity of fishing

• generally, trawling has far greater impact on VMEs compared to static gear

• proportional impact of low trawling effort is largest – first trawling event

• ICES advises that any bottom-contact fishing on VME habitats using static or 
trawl will damage VMEs

Vessel Monitoring System (VMS) used for 
fishing activity & intensity



Threshold for of significant adverse impacts occurring from 
future trawling:

• Swept Area Ratio (SAR) is greater than 0.43 
(= 43% or 0.5 h/km2). Evidence based see NAFO 2021 

• Applied at a resolution of 0.05 x 0.05 degrees (C-sq)
– confidentiality & pragmatism

Can be used at any scale – at a broad scale latitude effects C-sq sizes

Assessment of Significant Adverse Impacts

Size of 0.05⁰ C-sqs: 
Northern area = 14km2 => threshold ~ 7 hours/C-sq/year)
Southern area = 25km2 => threshold ~ 13 hours/C-sq/year)

FOA Guidelines: Significant adverse impacts are those that compromise ecosystem integrity (i.e. 
ecosystem structure or function) in a manner that: (i) impairs the ability of affected populations to replace 
themselves; (ii) degrades the long-term natural productivity of habitats; or (iii) causes, on more than a 
temporary basis, significant loss of species richness, habitat or community types. 

https://www.nafo.int/Portals/0/PDFs/sc/2021/scs21-14REV.pdf


Threshold - Significant Adverse Impacts 

Trawling intensity relative to Significant Adverse Impacts threshold:

• SAR = 0.43, 43% of C-sq
• 0.5 h/km2 fished
• 7 to 13 hrs / 0.05⁰ C-sq. per year

• SAR = 1, 100% of C-sq
• 1.2 h/km2 fished
• 16 to 30 hrs / 0.05⁰ C-sq. per year

• SAR = greater than 3, >300% of C-sq
• > 3.5 h/km2 fished
• > 21 to 91 hrs / 0.05⁰ C-sq. per year

SAR = swept are ratio of fishing gear in each square 



Rules for constructing trawling closure polygons:

• Establish ½ C-sq buffers to account for uncertainty around fishing activity & sediment 
resuspension

• Fill in holes (<3 C-sqs) likely to containing VMEs & are too small for bottom trawling at 
depths >400m 

• Include VME elements likely to contain VMEs

Note:
• VME Elements - topographic features 

associated with VME (e.g. bank, coral 
mound, mud volcano, seamount, cold 
seeps & hydrothermal vents) from new 
data sources or updated delineations of 
existing features 

• Lophelia reefs known to extend to 
approximately 280km2 or >13 C-sqs

• Sponge grounds known to extend for 
more than 185km or 37 C-sqs



Significant 
Adverse 
Impact 

Threshold
SAR = 0.43 

(0.5h/km2/year)

indicator

habitat

elements

..if SAR 
<0.43  

S1

S4

Possible management approaches – scenarios presented and mapped

..if adjacent 
to M or H

S2

..if adjacent 
to M or H

S3

..if SAR 
<0.43

To come: VME 
predictive 

habitat mapping



Key messages:

• Operational implementation of FAO Guidelines, using best available information
• Can be adapted to different information sources, spatial resolutions, gear types & depths 
• Integrates evidence of activity of mobile bottom contacting gear with observations/ 

likelihood of VME presence
• Uses evidence based SAI threshold – expressed as area and hours fished (economic value 

could be included - see ICES Trade-off advice 2021)
• Risk & precaution can vary through choices of VME likelihood, thresholds & closure 

polygon rules
• Designed to incorporate new types of information (e.g. VME predictive habitat mapping)



ICES advice on 55 deep-sea fish stocks

Mixture of analytical methods
• Traditional stock assessments
• New data limited methods (production models, tested harvest control rules)
• Recording catch time series for vulnerable species



Thank you.
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