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Definitions
Catch: all living biological material retained or captured by the fishing gear, including corals,

jellyfish, tunicates, sponges and other non-commercial organisms, whether brought on
board the vessel or not. (Kelleher, 2005).

Bycatch: The part of the catch that is unintentionally captured during a fishing operation in
addition to the target species. It may refer to the catch of other commercial species
that are landed, commercial species that cannot be landed (e.g. undersized, damaged
individuals), non-commercial species, as well as to the incidental catch of endangered,
vulnerable or rare species (e.g. sea turtles, sharks, marine mammals) (Sacchi, 2021).

Bycatch Reduction Devices (BRD) are devices inserted in a trawl, close to the cod-end, to
allow escapement of juveniles and unwanted species (including medusae) or
individuals (juveniles) or endangered species (e.g. seals, turtles, dolphins) (FAO, 2021).
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Definitions
Selectivity is understood here as the capacity of any method or gear type to capture certain fractions or sections of the fish 
population whether grouped by species, age, size or behaviour, and to exclude others (FAO, 1984).

Target species those species that are primarily sought in a particular fishery and are the subject of directed fishing effort in a
fishery. Target species may also be discarded due to landing size limits, over-quota, low quality as a result of
depredation, scavenging or spoilage, or safety issues (Perez et al., 2019).

Non-target species species for which the gear and fishing effort is not specifically intended to catch, although they may have
immediate commercial value and be a desirable component of the catch, but in many cases, they are discarded (Perez
et al., 2019).

Mitigation measures the modification to fishing practices and/or equipment that reduces the likelihood of incidental non-fish
catch (Brothers et al. 1999).

Turtle excluder device (TED) A grid of bars with an opening either at the top or the bottom of the trawl net. The grid is fitted
into the neck of a shrimp trawl. Small animals such as shrimps pass through the bars and are caught in the bag end of
the trawl. When larger animals, such as sea turtles and sharks, are captured in the trawl, they strike the grid bars and
can leave through the opening (Sacchi, 2021).

FAO, 1984 Papers presented at the Expert Consultation on the regulation of fishing effort (fishing mortality). Rome, 17–26 January 1983. A preparatory meeting for the FAO World Conference on 
fisheries management and development. FAO Fish.Rep., (289) Suppl.2: 214 p.

Pérez Roda, M.A. (ed.), Gilman, E., Huntington, T., Kennelly, S.J., Suuronen, P., Chaloupka, M. and Medley, P. 2019. A third assessment of global marine fisheries discards. FAO Fisheries and Aquaculture 
Technical Paper No. 633. Rome, FAO. 78 pp. Licence: CC BY-NC-SA 3.0 IGO.

Brothers, N.P.; Cooper, J.; Løkkeborg, S. 1999: The incidental catch of seabirds by longline fisheries: worldwide review and technical guidelines for mitigation. Rome, Food and Agriculture Organisation
of the United Nations. 101p.

Sacchi, J. 2021. Overview of mitigation measures to reduce the incidental catch of vulnerable species in fisheries. General Fisheries Commission for the Mediterranean. Studies and reviews No. 100. 
Rome, FAO. https://doi.org/10.4060/cb5049en



Target species

Undersized

Wrong sex

Poss. limit

Permitted

Valuable

Desirable

Prohibited

Undersized

No value

Landing/Kept catch

Legal size

Possession 

limit

Habitat, disease

Ghostfishing

Predation

Dead

Total Fishing Mortality

Animals/Fish Affected by Fishing Gear

Catch (brought on deck)

Non-target species (Bycatch)

Discards

Dead Live

Unintentional fishing-related mortality

Escaped

Released

Unobserved mortality

He, 2015



Modified from GFCM, 2018                                                                                              

GFCM. 2018. Data Collection Reference Framework (DCRF) version 19.1. GFCM Secretariat.

Market Discard

Target Catch Bycatch

Catch

Landed Catch

Market, consumption…

Catch

Bycatch

Discard



Anatomy of a trawl gear

Codend

Extention

Sweeps

Bridles

Fishing line

and groundgear

Tapered
section

Headline

Trawl door



Modified from McHugh et al., 2017
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Morphological
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Planning mitigation measures
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Define problem
• Which species size and behaviour?

• Where and When?

• Whose problem?

Managers! Researchers! NGOs! Fishermen!

For successful adaptation
problem has to be recognised and aimed to be solved by fishermen in particular

Identify type of bycatch to be excluded 1
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• Modified nettings

• Ground gear and Head rope modifications

• Attached Equipment

• Novel tools

Classification of the BRDs
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• Modified nettings
• Size

• Shape

• Diameter

• Orientation

• Number

• Opening

Classification of the BRDs

Number of meshes 
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Modified Netting
1 2 Tools



www.seafish.org
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Escape Windows
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Escape Gap
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Head rope

Ground gear

Ground gear and Head rope modifications
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Raised foot rope

http://www.smast.umassd.edu/fish/new_projects/squidgrid.html



Drop chain
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Ground gear modification
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Head rope modifications
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• Soft
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Soft TED
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Fisheye
1 2 Tools

Fisheye

Fish



FRESWIND

https://www.thuenen.de/en/info-desk/video-clips/freswind-the-learning-net/
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WWF Smart Gear completion
2014 Runner-Up!
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Horizontal separator panel
1 2 Tools



•LED Lights

Novel tools
1 2



www.fw.state.or.us

LED Lights
1 2 Tools



https://www.wordclouds.com/

Reduce 

Bycatch

Juvenile

Sorting time

Protect vulnerable
species

Clogging problem

Maintenance

Target catch

Gear damage

Species composition

PROS & CONS1 2



Need technical assistance 

Manuel
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Ideal scenario

Reduced

Retained

https://gregburdine.com/making-the-impossible-possible/

1 2 3 4 Efficiency



Efficiency and Acceptability

• Ecological impact

• Fishing mortality?

• Acceptability 

1 2 3 4

Duarte et al. 2019

Dérien L.V. Duartea, DLV., Broadhurstb,MK., Dumonta, LFC., 2019. Challenges in adopting turtle excluder devices (TEDs) in Brazilian penaeidtrawl fisheries. Marine Policy 99:374–381 



Sea Trials

Sampling Methods
• Cover

• Trouser trawl

• Twin trawl

• Parallel haul

• Alternative haul

1 2 3 4



Holst R. and Revill A. 2009. A simple statistical method for catch comparison studies. Fish. Res. 95(2–3): 254–259.

Catch Comparison (GLMM) (Modified from Holst  and Revill, 2009)
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Sea trials  and Technical Issues

Adaptation

1 2 3 4 5 6
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What is crucial for adapting BRD?

• Ecological

• Economical

• Regulation

1 2 3 4 5 6

Mandatory or Voluntary



Examples from the Northeast Mediterranean
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https://www.bmis-bycatch.org/index.php/
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Do not assume 
bycatch survive!

Be sure about solution
There may be easier ways!

Involve Stakeholders!

Communicate 
long term gain

TAKE-AWAY
MESSAGES
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