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 The distribution and intensity of bottom trawling obtained from 
processing the fine-resolved spatial fisheries data  
within ICES WGSFD 2015 and EU-FP7 BENTHIS 

• Collect & analyse fisheries data on the 
appropriate scale 

• Address the special requests from 
OSPAR and HELCOM for the Northeast 
Atlantic and the Baltic Ecoregion 

• Based on the findings from the EU FP7 
BENTHIS project, a project to study the 
impact of fishing on the structure and 
functioning of benthic ecosystems 

• A workflow within BENTHIS, applied 
by ICES (WKFBI 2016) => relate 
pressure to meaningful biological 
response and ecological impact 
indicators 

http://ices.dk/sites/pub/Publication%20Reports/Advice/2016/
Special_Requests/EU_guidance_on_how_pressure_maps_of_f
ishing_intensity_contribute_to_an_assessment_of_the_state_
of_seabed.pdf 

Presenter
Presentation Notes
What we did was to collect, analyse the newest fisheries data and make it available for developing method to measure the impact of fishing on ecosystem components…. So we collected data at the appropriate scale in line with the potential effects, we can therefore address the requests from OSPAR and HELCOM regional convention, Our work based on the EU FP7 BENTHIS project that was levered into the ICES worldAnd further informed the request from the European Commission about giving guidance on how pressure maps of fishing intensity should be interpreted to know how much of pressure is affecting the sea floor integrity 

http://ices.dk/sites/pub/Publication%20Reports/Advice/2016/Special_Requests/EU_guidance_on_how_pressure_maps_of_fishing_intensity_contribute_to_an_assessment_of_the_state_of_seabed.pdf
http://ices.dk/sites/pub/Publication%20Reports/Advice/2016/Special_Requests/EU_guidance_on_how_pressure_maps_of_fishing_intensity_contribute_to_an_assessment_of_the_state_of_seabed.pdf
http://ices.dk/sites/pub/Publication%20Reports/Advice/2016/Special_Requests/EU_guidance_on_how_pressure_maps_of_fishing_intensity_contribute_to_an_assessment_of_the_state_of_seabed.pdf
http://ices.dk/sites/pub/Publication%20Reports/Advice/2016/Special_Requests/EU_guidance_on_how_pressure_maps_of_fishing_intensity_contribute_to_an_assessment_of_the_state_of_seabed.pdf
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Mobile, bottom-contacting fishing gears 

Presenter
Presentation Notes
This work accounts for the various fishing practices using different bottom contact fishing gears from Demersal seines to Beam trawls, otter trawls and Dredges…..(also different vessel size and fishing power…)
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Gear components with seabed contact 

Illustrations from SEAFISH 2016 

Presenter
Presentation Notes
This is also identifying the subcomponents of the gears having potentially different severity in impacting the seabed, for example different otters with different weights, different seine ropes etc.
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Conceptual 
gear footprints 

Presenter
Presentation Notes
From there, we designed some conceptual footprints diagram for qualifying the path of these different gear types depending on those gear subcomponents……
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Parameterization of Gear footprints 
 

• Footprint size (e.g. door spread) was informed from an industry survey (1132 
questionnaires filled by industry stakeholders in 11 countries) 
 

• Impact severity (penetration depth) was informed from a review of ~30 
scientific impact studies (surface level impact < 2cm; subsurface level ≥ 2cm) 
 

Eigaard et al. 2016a, IJMS, Editor’s choice 

Country:

Fishing area: Bottom trawls

Date: BENTHIS-2013

vessel: (partner)

Trawl type and name

Trawling mode* one or two vessels (single or pair trawling)

Rigging number of trawls per vessel

Net maker company name

Codend stretched mesh size (mm)

Target species 

single species fishery: cod, plaice, Nephrops, etc. 
or mixed fishery: "cod, haddock and saithe", 
"nephrops and monkfish", etc. (common name(s) 
+ FAO-code)

Bottom type bedrock, hard bottom, sand, hard clay, mud

Vessel engine power in kW

tonnage in GRT

Loa: overall  length in metres

Trawl circumference number of meshes

stretched mesh size (mm)

Trawl Trawl height (metres)

Wing spread (metres)

Doors pelagic or bottom

number

producer and model

length (m)
height (m)
weight (kg)

Door spread door spread (metres)

Sweeps sweep length (metres)

Bridles number and length (metres)

Tickler chains/lines number

total weight of each chain or l ine (kg)

Groundgear length of groundgear (metres)

type, e.g. rockhopper, bobbins, discs, etc.

diameter of ground-gear (mm)

total weight of ground gear (kg)

Clump type (e.g. chain or roller)

weight of clump (kg)

Other chains in gear number and location in gear

total weight of each (kg)
* In cases  of pa i r trawl ing, i t i s  sufficient with vessel  information (kW, Lenght and GRT) from the vessel/skipper intervie

Trawling speed (knots):
Steaming speed (knots):
Fuel consumption trawling (litres/hour):
Fuel consumption steaming (litres/hour):
Consumption other activities (litres/hour and activity):

Presenter
Presentation Notes
…and to inform this aspect we conducted a large pan-European surveys to gear makers and fishermen to figure out what would be the gear widths of the different fishing gear types and the different sub-components of those gears….
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High-resolution mapping of fishing pressure 
from VMS and logbook data 

a) Extract trawling positions in VMS data,  
b) Interpolate trawl tracks 
c) Merge with modelled gear footprint size in logbook data  
d) Aggregate swept areas by year in gridcells of 1’×1’ (longitude and latitude) 

Presenter
Presentation Notes
From there, we make use of the Vessel Monitoring system that tracks all the larger fishing vessels at sea.We developed some tools to be able to interpolate the path between consecutive fishing vessel positions that we cross with the gear widths to get a quantification of the footprints.
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A workflow published in scientific journals 

Presenter
Presentation Notes
We published this methodology and the steps of it in different scientific journals…..
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A workflow used in advice 

HELCOM HOLAS 
(BalticBoost) 

ICES WGSFD and co  

Presenter
Presentation Notes
So using this workflow we got an idea about the fishing pressure….. And this at the scale of the European waters.
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Description of the cumulative  
surface layer fished by gear and habitat  
e.g. Kattegat / Western Baltic 

Fishing intensity Subsurface 

Otter bottom trawl Seine 

Fishing intensity 

Per ecosystem 
components 

Per fishing 
activity 

Per habitat 

Etc. 

Presenter
Presentation Notes
This is what is showed here: different pressure on the surface or the subsurface components from either otter trawlers or the seiners…
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A fisheries impact tool for CFP, MSFD & GES…and MSPD 

Presenter
Presentation Notes
One step further is to use the fishing pressure we map to quantify the impact that it will have on the marine ecosystem components, espacially the seafloor integrity……as this diagram is showing we suggest a new indocator which is called SBI for ”Sea Bed Impact” 



12 DTU Aqua, Danmarks Tekniske Universitet 

Description of the cumulative  
surface layer fished by gear and habitat  
e.g. Kattegat / Western Baltic 

Fishing intensity 

Seabed integrity 
index SBI 

Fishing x longevity(habitat) 

Presenter
Presentation Notes
To obtain the SeaBed Impact we cross the fishing pressure with some habitat layers,for example the EUNIS Edmonet habitat for which we assume various communities with different expected longevitieswe obtain a measure of what is the seabed integrity in different locations in space.We can further look at the contribution of different fishing practices to the pressure and impact and tabulate per type of habitat.
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Current limitations 

…..But other alternative indicators in development (see ICES WKFBI reporting): 

• Ongoing improvements of the longevity approach 

• Mortality/recovery dynamics (BENTHIS approach 2) 

• OSPAR BH3 (albeit qualitative therefore not accounting for past states….). 

BENTHIS approach so far: Seabed integrity 
index SBI induced from longevity traits i.e. 
gives the proportion of the biomass that 
can close its life cycle without being 
disturbed by trawling   

…..the longevity approach has some shortcomings: 

For example,  

• assuming 100% mortality after a trawl path 
(worst case!!) 

• Uncertainties hard to handle 

Presenter
Presentation Notes
But there are some limitations to this approach and ongoing development we should be aware of:If SBI is giving the proportion of the biomass that can close its life cycle without being disturbed by trawling, it is assuming 100% percent mortality when a trawl is sweeping. This is obviously the worst case scenario  
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Impact assessment from scenarios 
 for mitigation plans eg in the North Sea 

By analysing the distribution of 
fishing effort and the origin of 
landings: 

Evaluating the socio-economic 
impact of alternative spatial plans on 
the fishing communities, measuring 
the individual vessel stress level on 
revenues from fish 

Crossing pressure & Impact with 
economic revenue = footprint 

=> Memos for Agri. and Nature 
agencies 

Presenter
Presentation Notes
I just want to add few words about one of the next step as well: this is a step further by including the socio-economic dimension – impacted portion of the individual vessel revenue impacted by various spatial plans – stress levels per fleet or per port community
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Further steps – Predict the future change with DISPLACE 
fish, fisheries, benthos, fishfarms etc.  under management 
options (protect habitats/allow fishing etc.) 

Presenter
Presentation Notes
Last slide, an example of use for integration the pressure and impact of fishing into the ecosystems and socio-economic impact assessment is to develop further some existing platform able or aiming at handling this bio-complexity.Example of Use – one step further – The dynamic approach – put everything in a common platform and model forward to test alternative scenarios suggested by the practitionners
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