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ECOREGION General advice 
SUBJECT OSPAR request on mapping of bottom fishing intensity using VMS data 
 
Advice summary 
 
ICES advises that the spatial analysis of bottom fishing (towed gears) in the OSPAR area should use VMS and logbook 
data to map activity at the resolution of 0.05 × 0.05 degree grid cells, and that this should occur annually. Maps of 
bottom fishing effort and intensity are provided as examples. The maps of bottom fishing intensity should represent the 
number of times each unit of seabed has been trawled per year. Further work is required before fishing impact can be 
mapped. The choice of indicators to be used for seabed integrity could also influence the type of maps produced. 
 
Request 
 
Towards a spatial and temporal description and analysis of bottom fishing intensity in the OSPAR area on the basis 
of high resolution VMS and logbook data. 
 
a) Recalling the OSPAR QSR 2010, which highlighted the continued impact of fishing pressure on marine ecosystems 

and importance for understanding these impacts for developing appropriate measures for the protection and 
conservation of marine biodiversity, within the remit of OSPAR’s mandate, and 

b) Noting the on-going work within EIHA on cumulative effects and within ICG-COBAM on the development of 
common biodiversity indicators relating to Descriptor 6 (sea floor integrity) of the MSFD, in particular BH1, BH3 
and BH4, Contracting Parties have identified the need to map spatial and temporal intensity of bottom fishing;  

c) It is however recognised that the delivery of this request would benefit from preparatory steps by ICES, and the 
results of work being undertaken outside of ICES (e.g. the EU funded project BENTHIS). In this first phase for 
2014, ICES is requested to work with OSPAR Contracting Parties and other relevant Competent Authorities to: 

i. collate relevant national VMS/logbook data for the exclusive use of ICES; and 
ii. propose and apply a method for the mapping of bottom fishing intensity 

iii. to prepare a first OSPAR-wide mapping of the spatial and temporal intensity of fishing activities with 
mobile bottom contacting gears; 

d) It is requested that the advice should be delivered according to the MSFD regions and sub regions at a scale that is 
appropriate to inform decision making the most appropriate temporal and spatial scale need to be determined 
through a dialogue process between ICES, OSPAR Contracting Parties and data providers, noting that availability 
of data will limit the precision that is achievable. ICES have indicated that the finest scale that can be expected 
would be to the nearest minute. 

e) There is a need to ensure good collaboration and exchange of information between relevant OSPAR subsidiary 
bodies and ICES working group(s) during the preparation for and implementation of this request.  

 
ICES advice 
 
ICES advises that maps of bottom fishing intensity should represent the number of times each unit of seabed has been 
trawled per year. 
 
Information on where fishing occurs in the marine environment and the nature of the fishing activity is collected by 
Member Countries of the European Union, other Governments in the OSPAR area, and by the relevant high-seas 
fisheries management body (North East Atlantic Fisheries Commission) in a number of ways, primarily for fisheries 
management purposes. This information is potentially also of considerable use in understanding and describing the 
‘footprint’ of fishing on the marine ecosystem, most particularly on the seabed habitats and the benthic ecosystem. Two 
main types of information are collected: the Vessel Monitoring System (VMS) consists of data (giving at least vessel 
position, and usually speed) that is transmitted every two hours (or more frequently) from all vessels (not subject to a 
derogation) over 12 m in length (over 15 m prior to 2012), and the data from logbooks maintained on all vessels, 
describing the gear used and the catch. This information is commercially sensitive to individual fishing operations; it 
therefore needs to be used with considerable care to ensure that this sensitivity is not affected. 
 
The two sources of data described above can be combined to describe the spatial distribution of fishing effort (fishing 
hours per unit area per gear type). Such distributions can then be combined with information on gear characteristics and 
fishing practice to produce maps of fishing intensity (swept area ratio, i.e. the average number of times a unit area is 
swept per year). The consideration of information on the distribution and sensitivity of benthic habitats and species, as 
well as knowledge on the effects of individual gear types would be required before the spatial distribution of impacts on 
the seabed and its inhabitants can be described.  



 
Methods for mapping of bottom fishing intensity 
 
Data 
 
The ICES recommended analysis requires the use of both VMS and logbook data to estimate the hours fished by each 
gear type per 0.05 × 0.05 degree grid cell (based on the ‘C-square’ coding system) per year. The gear–seabed 
interaction takes place at the scale of a fishing gear (e.g. metres). Although benthic features may occur at this scale, 
fishers deploy their gears at a scale of kilometres (e.g. length of the trawl track). The 0.05 × 0.05 degree grid cell is an 
appropriate scale to quantify the gear–seabed interaction. At this scale, several fisheries have been shown to be 
randomly distributed. The recommended annual temporal scale is based on the scale of recovery times of many parts of 
the benthos. 
 
All activities by fishing vessels other than active towing of gear should be excluded from the data. There are several 
techniques for excluding such activities; those handling the data should choose the technique that is most appropriate 
for the fishery concerned. 
 
Effort 
 
Effort maps should contain the sum of all relevant fishing activities in an area, including all relevant fleets. ICES 
considers beam trawls, demersal seines, dredges, and otter trawls as towed bottom gears (see Annex 1.6.6.5 for gear 
codes). Mapping may be simplified if the mapping is done by category, taking into account the differences in gear 
contact with the seabed. 
 
Intensity 
 
Fishing intensity (swept area ratio) requires information on gear width and fishing speeds. These features differ for each 
gear, method of use, and target species (‘métier’). Mapping of the sum of the intensity of all métiers (km2) per grid cell 
should, where possible, include the upper and lower estimates of the swept area to take account of uncertainties in 
defining fishing activity and gear widths and of missing effort. This measure of fishing intensity applies to the average 
within each grid cell but does not represent variations in fishing activity within each grid cell; some parts of a grid cell 
may be fished less and other parts fished more often. 
 
By categorizing gears and their components, it is possible to map the fishing intensity that affects only the surface of the 
seabed, and that which also penetrates the subsurface separately. 
 
OSPAR-wide mapping of the spatial and temporal intensity of fishing activities with mobile bottom contacting 
gears 
 
ICES provides example maps below of fishing effort (Figures 1.6.6.5.1–1.6.6.5.4) and intensity (Figures 1.6.6.5.5–
1.6.6.5.6), based on data submitted by Belgium, Denmark, France, UK, Germany, Ireland, Netherlands, Norway, 
Portugal, and Sweden. Maps have been provided of hours fished for the years 2009–2012, by year and by gear groups: 
beam trawls, demersal seines, dredges, and otter trawls. ICES was unable to fulfil the request to provide maps including 
MSFD region and subregions as these have not yet been agreed. OSPAR regional boundaries are shown instead. 
 
A number of caveats apply to all VMS maps and indices presented. It is essential that these are considered when 
interpreting the results.  
 
• The outputs can only reflect the data submitted. Spain, Iceland, and Russia did not submit data; Greenland and 

Faroes were not asked for data, therefore the maps are incomplete for any areas where vessels from these countries 
operate. ICES cannot formally quality assure the data that have been submitted, but an informal comparison with 
maps generated from independent data held by the European Commission show a very similar general effort 
distribution pattern. 

• Portugal and NEAFC supplied only raw VMS data with no possibility to link to logbook data. It was therefore 
impossible to categorize gear types and map fishing effort by gear type in the area west of the Iberian peninsula and 
in the NEAFC regulatory area. Bottom fishing activity makes up a relatively small proportion of the data supplied 
by NEAFC and Portugal; using all of their data alongside that representing only bottom trawling would thus give 
highly misleading maps. 

• Many countries have substantial fleets of smaller vessels that are not equipped with VMS (< 15 m prior to 2012, 
< 12 m thereafter); therefore the data are incomplete for any areas where these vessels operate. This is more likely 
to affect patterns in inshore areas than further offshore. 



• The data for 2012 is not directly comparable to the data of the other years in the data call (2009–2011) due to the 
gradual introduction of VMS to vessels between 12 m and 15 m during that year. This is most relevant for inshore 
areas and when examining trends. 

• The methods for identifying fishing activity from the VMS data varied between countries; therefore there may be 
some country-specific biases. Additionally, activities other than active towing of gear may have been incorrectly 
identified as fishing activity. This would have the effect of increasing the apparent fishing intensity in ports and in 
areas used for passage. 

• There was no defined classification of what constituted a bottom-contacting gear in the data request, thus the gear 
codes included in submissions were not identical for all countries. Gears are sometimes specified incorrectly in the 
logbooks. Therefore some gears that were reported as bottom-impacting may in fact have been pelagic. As far as 
ICES can tell, this will not have a great effect on the broad patterns visible in the maps. 

• There is a visual bias in the maps (Figures 1.6.6.5.1–1.6.6.5.4) caused by the use of 0.05 × 0.05 degree grid cells. 
These cells are larger in southern OSPAR waters than in the north. For example, a grid cell in the southern Bay of 
Biscay (45oN) is 22 km2, compared with one at the latitude of Shetland (60oN) that measures 15 km2. 

  



 
Figure 1.6.6.5.1 Effort by beam trawls in the OSPAR regions. Note that the colour scale is not linear. The caveats outlined 

apply. 
 



 
Figure 1.6.6.5.2 Effort by demersal seines in the OSPAR regions. Note that the colour scale is not linear. The caveats outlined 

apply. 



 
Figure 1.6.6.5.3 Effort by dredges in the OSPAR regions. Note that the colour scale is not linear. The caveats outlined apply. 



 
Figure 1.6.6.5.4 Effort by otter trawls in the OSPAR regions. Note that the colour scale is not linear. The caveats outlined 

apply. 
 
Fishing effort is clearly not uniformly distributed in the OSPAR area. Beam trawls (Figure 1.6.6.5.1) are used in 
shallower waters (< 100 m depth) with beam trawling for shrimp in nearshore waters less than 20 m in depth. Demersal 
seines (Figure 1.6.6.5.2) are very patchy in their use. Dredges (Figure 1.6.6.5.3) are used offshore solely for scallops. 
Nearshore use of dredges for blue mussels and oysters can be seen in some years. Otter trawl (Figure 1.6.6.5.4) is the 
most widely used towed gear, but high intensity use is confined to a small proportion of the area, with highest use in 
areas where Nephrops or Pandalus are targeted. 



The overall pattern of fishing was relatively consistent over the period, particularly in relation to the areas of higher 
fishing effort. In some areas, the increases are caused by the change in the vessel sizes carrying VMS in 2012. It would 
be possible, subject to the caveats, to summarize changes statistically in the spatial distribution of fleet activity over the 
period 2009–2012. One technique would be to fit a regression through the four years of effort data in each 0.05 × 0.05 
degree grid cell. The slope in each 0.05 × 0.05 degree grid cell could then be visualized in a map. 
 
ICES provides two examples (Figures 1.6.6.5.5 and 1.6.6.5.6) of fishing intensity. These illustrate the approach and 
should not be regarded as definitive. All of the caveats (except the visual bias caused by latitude) applying to the 
mapping of effort still apply. Furthermore, 
 
• it was not possible to reliably distinguish between Nephrops trawls, single or twin otter trawls, or pair trawls; thus 

these gears were combined and the assumptions on gear width and towing speed for otter trawls were applied. The 
effect of this will be to underestimate intensity in areas where gears (such as twin trawls) wider than the general 
otter trawl values are used. 

• no distinction was possible between beam trawls used for brown shrimp in shallow coastal waters and the heavy 
beam trawls targeting flatfish generally further offshore. This will lead to an overestimation of subsurface impact in 
shallower waters. 

• seines were not included because the swept area could not be readily calculated from the speed and width of the 
gear. 

• the assumptions on gear contact could be refined considerably. This is likely to vary with vessel size, between 
countries, and between bottom types. 
 
 

 
Figure 1.6.6.5.5 Fishing intensity (surface + subsurface) for OT, TBB, and DRB gears (see Annex 1.6.6.5 for codes) 

combined for the years 2009–2012. The colour in each 0.05 × 0.05 degree grid cell corresponds to the swept-
area ratio (average number of times fished per year). Note that the caveats outlined apply.1 

 

1 Version2: Figure 1.6.6.5.5 has been replaced with Figure 1.6.6.5.6 
                                                           



 
Figure 1.6.6.5.6 Fishing intensity (subsurface) for OT, TBB, and DRB gears (see Annex 1.6.6.5 for codes) combined for the 

years 2009–2012. The colour in each 0.05 × 0.05 degree grid cell corresponds to the swept-area ratio (average 
number of times fished per year). Note that the caveats outlined apply.2 

 
Figures 1.6.6.5.5 and 1.6.6.5.6 show the swept-area ratios (the average number of times the seabed in each 0.05 × 0.05 
degree grid cell was contacted with towed bottom gear) for surface and subsurface contact. Many areas have surface 
contact at least once per year and some localized areas are fished more than eight times per year. The high subsurface 
contact area that appears along the Dutch, German, and Danish coasts where beam trawling for shrimps takes place, is 
an artefact created by the inability to separate these lighter beam trawls (that do not penetrate the sediment) from the 
heavier offshore beam trawls. 
 
Moving from intensity to impact 
 
Although maps of the fishing intensity will reveal the seabed areas that are most heavily fished, these maps do not 
necessarily show which areas are impacted most heavily. Trawling impact is a combination of trawling intensity 
(frequency at which the seabed is being trawled by year), the depth of penetration, and the sensitivity of the seabed 
habitat. Further work is required to provide a consistent classification of the sensitivity of seabed habitats to overlay 
with the trawling intensity maps by gear type. 
 
The appropriate time-scale to estimate the trawling impact on the seabed will depend on the recovery time of both 
physical habitat features and biota. Annual data are considered appropriate to quantify the immediate impact of 
trawling. For the assessment of the impact on features with recovery rates that are in excess of one year, impact 
indicators are required to be estimated on longer time-scales. 
 
Indicators of the effects of fishing on the seabed 
 
At present it is not possible to derive an indicator of the impacts of towed gears on the seabed as this requires in 
particular an agreed seabed sensitivity classification. Three EU Data Collection Framework (DCF) indicators are 
already in use to describe the spatial distribution of fishing effort and intensity. 
 
• DCF Indicator 5: Distribution of fishing activities. Indicator of the spatial extent of fishing activity. This could be 

based on the total area of grids within which VMS records were obtained. 
• DCF Indicator 6: Aggregation of fishing activities. Indicator of the extent to which fishing activity is aggregated. 

This could be based on the total area of grids within which 90% of VMS records were obtained.  

2 Version 2: Figure 1.6.6.5.6 has been replaced with Figure 1.6.6.5.5 
                                                           



• DCF Indicator 7: Indicator of the area of seabed that has not been impacted by mobile bottom fishing gears in the 
last year. This could be based on the proportion of the area not fished (by depth strata or habitat type) in each 
marine region. 
 

Decisions will be needed on which indicators for impact should be used before advice can be provided by MSFD region 
and subregion; OSPAR may wish to consider using or adapting the DCF indicators. 
 
Possible next steps 
 
In order to evaluate the extent to which seafloor integrity (MSFD Descriptor 6) is being impacted by anthropogenic 
activity, a combination of habitat sensitivity assessments and cumulative pressures of human activity is required. The 
annual maps on spatial and temporal fishing activities are a first step in evaluating fishing intensity and impacts on 
benthic biodiversity, but are insufficient to address MSFD Descriptor 6. 
 
A number of data supply issues will need to be resolved to ensure that full coverage of all relevant fishing activity is 
achieved for the whole OSPAR area. 
 
Further work is required to improve the data on gear characteristics and towing speed by métier that are required to 
estimate fishing intensity. 
 
The next step should therefore be to establish a consistent classification of the sensitivity of seabed habitats and benthic 
ecosystems to fishing intensity. This needs to be mapped in the OSPAR area at a scale compatible with 0.05 × 0.05 
degree grid cells. A combination of trawling intensity with seabed sensitivity could then be used to map impact. 
 
A further step will then be to derive an indicator or indicators of fisheries impact, against which management thresholds 
might be set. The setting of management thresholds will require understanding of the relationship between fishing 
pressure and state of the seabed. 
 
There are other pressures affecting seabed integrity (e.g. eutrophication, hazardous substances, dredging, gravel 
extraction, and coastal construction). Indicators and any management should ideally also take account of the impacts of 
these pressures. 
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Annex 1.6.6.5 Gear codes used  
 
Beam trawls (TBB) 
 
Demersal seines 

• Danish seines (SDN) 
• pair seines (SPR) 
• Scottish seines (SSC) 

 
Dredges 

• boat dredges (DRB) 
• hand dredges (DRH) 
• mechanized dredge (HMD) 

 
Otter trawls 

• otter trawls (not specified) (OT) 
• otter bottom trawls (OTB) 
• otter twin trawls (OTT) 
• pair trawls (PTB) 
• Nephrops trawls (TBN) 
• bottom trawls (not specified) (TB) 
• shrimp bottom trawls (TBS) 

 


