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EXECUTIVE SUMMARY

A legislative proposal for a general review of the EU regulatory framework for technical
measures in fisheries is expected to be submitted to the European Parliament in the
near future.

Addressing technical measures in fisheries entails the use of specific concepts and
terminology. The fishing gear which can be used, the fish species which can be caught
and the area in which fishing takes place are major and common elements to fisheries
technical rules. These technical elements may often be referred to in law by using
specific and specialised technical terms or vocabulary, which are not necessarily
understandable for non-expert readers.

Fishing can take place in shallow or very deep waters, and can target fish which live
close to the seafloor or near the surface. Depending on their relative depth and
closeness to the sea-bottom, marine living organisms can be qualified as benthic,
demersal or pelagic.

There is a large range of fishing gear types, with huge variations in design and size. Gear
used by professional fishermen at sea can be grouped into some general categories,
such as gillnets and entangling nets, traps and pots, lines and hooks, trawls, seine and
surrounding nets, or dredges. Fishing gear are usually not only identified by main type,
but also by the sea layer for which they are used and designed (benthic, demersal or
pelagic fishing). The gear design, its characteristics, the material it is made of, and the
way it is used, all have significant influence on what is actually caught.

For non-experts, the delimitation of areas at sea using accurate latitude and longitude
coordinates is not self-explanatory, nor even indicative of the larger sea area
concerned. Some standard sea partitioning and coding systems have been developed,
and these are largely used both by scientists and fisheries managers.

This document provides non-experienced users with basic and illustrated information
on some ocean-related concepts, as well as on the major type of gear used by fishing
vessels. It also describes the standardised coding systems in use to delimitate fishing
areas in the North East Atlantic and in the Mediterranean, with corresponding maps.
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1. Introduction
The European Parliament should receive a proposal for a substantial review of the
legislative framework on technical measures in fisheries in the near future. Initially
announced for 2014, this proposal is now expected to be finalised by the European
Commission by the end of 2015 or the beginning of 20161. Technical measures can also
be included as part of, or subject to specific provisions within other types of fisheries
management tools. This is particularly the case for multiannual management plans
concerning specific fish stocks or fisheries, a number of which are expected to be
developed in the framework of the Common Fisheries Policy as reformed at the end of
20132.

A technical measure is a type of rule which addresses detailed elements of fishing
practices, essentially with regard to the fishing device(s) – or fishing gear – which may
be used and the species, sea areas (and possibly time periods) concerned. Technical
measures are intended to reduce the catching of unwanted marine organisms, be it
juvenile fish, untargeted fish or even protected species like birds, dolphins or sea-
turtles. They may also aim to limit the impacts of fishing on the environment, and
particularly on some vulnerable marine habitats.

Technical measures can prove to be rather complex issues3. An intrinsic complexity of
fisheries technical rules lies within the unavoidable use of specific and specialised
fisheries terms, not necessarily self-explanatory for non-experts in the fisheries
domain. As an illustrative example, a technical measure could consist of a prohibition
on the use of 'purse seine' to catch small 'pelagic' species in 'ICES divisions IVa' between
1 June and 30 July.

This paper aims therefore to assist non-experts to become more familiar with the
language and the references encountered in this domain, by providing some basics on
oceanography terminology, on major types of fishing gear and on the standard systems
used for partitioning sea areas.

2. Seas and fish: some scientific terminology
2.1. Main ocean systems
Seas are neither a single nor a homogeneous environment. The deeper the water, the
less the light penetrates and the more the pressure increases (and the more the
temperature drops in general)4. The communities of marine living organisms also
change in this regard. These features, and particularly the water depth layer and the

1 See Commission work programme for 2015 (annex 3). According to an oral intervention from the
Commission services during the meeting of the EP committee on fisheries on 23 October 2015, the
proposal may only be finalised in early 2016.

2 The new basic regulation on the Common fisheries policy (Reg. (EU) No 1380/2013) provides that a
multiannual plan shall notably include 'the objectives for conservation and technical measures ... and
measures designed to avoid and reduce, as far as possible unwanted catches' (see article 10.1(f)). A
proposal for a multiannual management plan for some Baltic stocks (2014/0285(COD)) is under inter-
institutional discussion, and several other proposals should be presented in the medium term.

3 See for example 'Fisheries: why technical measures matter', European Parliament Research Service,
2014.

4 See for example 'Qu'est-ce que l'océanographie', Dossier thématique – Médiathèque de La Cité de la
Mer de Cherbourg, 2012.

http://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:52014DC0910
http://eur-lex.europa.eu/resource.html?uri=cellar:d3effd56-8600-11e4-b8a5-01aa75ed71a1.0008.02/DOC_3&format=PDF
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1443435535750&uri=CELEX:02013R1380-20150601
http://www.europarl.europa.eu/oeil/popups/ficheprocedure.do?reference=2014/0285(COD)&l=en
http://www.europarl.europa.eu/RegData/etudes/ATAG/2015/554193/EPRS_ATA(2015)554193_EN.pdf
http://www.europarl.europa.eu/RegData/bibliotheque/briefing/2014/140807/LDM_BRI(2014)140807_REV1_EN.pdf
http://mediathequedelamer.com/wp-content/uploads/dossier-oceanographie.pdf
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corresponding seafloor, are used to divide the oceans into some main systems (or
zones)5:

 The littoral system, covering the continental shelf, at depths ranging from 0 to
200 metres (sometimes also subdivided into a littoral system limited to the intertidal
zone down to 5-10 metre depths, and a sublittoral zone)

 The bathyal system, between 200 and 3 000 metres deep, next to or in conjunction
with the continental slope, but also with the highest parts of the mid-ocean ridges
(submarine volcano chains).

 The abyssal system, corresponding to the abyssal plains between 3 000 and
6 000 metres.

 The hadal system, deeper than the abyssal plains, to the deepest oceanic trenches
at about 11 000 metres.

Waters off the shore and over the continental shelf may also be referred to as the
neritic province, while waters beyond the continental shelf belong to the oceanic
province.

Figure 1 – Schematic divisions of the oceans

- 200 m

-3 000 m

=> -11 000 m

Continental
slope

Abyssal plains (ocean
basins)

- 1000 m

Abyssopelagic
species

Bathypelagic
species

Continental shelf

- 6000 m

Abyssal
system

Hadal
system

Neritic province Oceanic province

Littoral and sublittoral system

Bathyal
system

Epipelagic species

Mesopelagic
species

NB: Figure not to scale (circled areas grossly correspond to those exploited by fishing).

If fisheries have historically been concentrated near coasts or over the continental
shelf, technological progress now allows fishing to take place all over the neritic and
oceanic provinces, targeting species hundreds of nautical miles (nm)6 away from any
coast or in deep-seas at hundreds or one thousand metres or more, in the depths of
the bathyal system.

5 The delimitations of the different zones may vary depending on the authors, but the order in which
zones are defined and the order of magnitude remain comparable.

6 In the maritime domain, particularly for navigation, distances are usually expressed using units of
nautical miles (nm) rather than metric system units (1 nm = 1 852 metres). This geo-physical zoning of
the sea is not to be confused with the legal zoning of maritime areas under the United Nations
Convention of the Law of the Sea (UNCLOS), which sets the limits of jurisdiction and sovereignty (and
rights and obligations) of States over the ocean (see further chapter 4).

http://www.un.org/Depts/los/index.htm
http://www.un.org/Depts/los/convention_agreements/convention_overview_convention.htm
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2.2. Pelagos and benthos
Marine species can be identified and grouped on the basis of some main living
characteristics. Fish can thus qualify as coastal or as oceanic depending on how far they
are found from the shore. They can also be either sedentary or highly migratory. Their
location and their behaviour (e.g. feeding, shoaling) also vary depending on a number
of environmental factors, such as season, temperature and light (notably day/night
cycle).

All these biological factors influence the areas and periods of fishing activities as well as
the techniques used. An important element in this respect lies in the closeness of the
relationship of marine species with the sea-bottom. This consideration is also a major
one used in biology to make a distinction between two living communities in the
aquatic environment, namely the pelagos and the benthos.

The pelagos corresponds to the plants and animals which live in the open sea. Pelagic
species live in mid-water or close to the surface with no, or very limited, interaction
with the sea bottom.

Pelagic fish of interest to EU fisheries range from small species such as anchovies,
sardines, herrings, mackerels, and smaller tunas, up to very large oceanic top
predators, such as bluefin tuna, swordfish or oceanic sharks. Pelagic fish are usually
very efficient swimmers, capable of long migrations. A number of these species live in
shoals. They are fished using pelagic gear.

The pelagos itself can be subdivided into different categories living at different depths.
Species nearest to the surface are called epipelagic (< 100 metres deep); mesopelagic
species live between 100 and several hundreds to one thousand metres; deeper
species can be either bathypelagic, abyssopelagic or even hadopelagic for the deepest.

Figure 2 – Marine organisms in the water column

Image supplied by Seafish
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Such distinctions may however need further nuance, considering in particular that
some marine species can make significant 'vertical migration', especially between night
and day.

The benthos corresponds to the plants and animals with a close relationship with the
seafloor and which live close to, directly on, or in the seabed. Further distinction – of
particular relevance to fisheries – can be made within this group between truly benthic
species and demersal species.

Benthic species live on or even in the sea bottom and their biology is intrinsically
related to the seafloor. Benthic species include fixed aquatic animals (like corals),
numerous shellfish (e.g. scallops) or crustaceans (e.g. nephrops, lobster), flat fish
(e.g. sole, plaice and dab) or round fish such as monkfish. Demersal species live and
feed close to the bottom of seas, but without necessarily staying and swimming directly
onto the bottom. Demersal species include cod, saithe, haddock, whiting, hake,
dogfish, smooth hound or some deep-sea species like grenadier or orange roughy.
Benthic and demersal species are fished using bottom or demersal gear.

2.3. Species names
Fishing rules, notably of a technical nature, make frequent use of the above described
terminology regarding living communities or layers of sea-systems (and particularly
pelagic, demersal or benthic). However, in numerous cases, fisheries management
rules also require being more precise and species (or group-of-species) specific. This
can lead to the need to identify several tens or even hundreds of marine species.

Referring to given species by their common name makes the rules simpler and easier
to understand for everyone. However, this may not create legal certainty, as a given
species may have several common names, and different species may also be known
under an identical common name. In addition, in the domain of biology in particular,
peculiarities within one EU language do not necessarily find parallels in other EU
languages, adding potential linguistic challenges in formulating (or translating) some
rules7. Species-specific fisheries rules (including technical measures) therefore
preferably identify the species concerned with their scientific (Latin taxonomic) names.

Ideally, fisheries rules may benefit from having the species concerned referred to by
both its taxonomic and its common names. The approach on this issue, however, is not
consistent across all EU fisheries legislation.

Multilingual information on fish species can be found for example on the webpage of
the Food and Agriculture Organization of the United Nations (FAO) or on FISHBASE, a
publicly available internet database covering over 33 000 aquatic species. Basic
information on major EU fish species can also be found on the webpages of various
marine institutes8.

7 As an example, the group of fish known as 'raies' in French refers to the ensemble known as 'skates
and rays' in English. In some cases also, marine species may not have a usual name in all languages.

8 See namely the webpage(s) on aquatic species of the fisheries and aquaculture department of the
Food and Agriculture Organization; the FISHBASE website; or webpages of some marine institutes
such as BIM, Ifremer, Thünen-Institut für Ostseefischerei. Information on a few fish species is also
available on a DG MARE webpage.

http://www.fao.org/fishery/species/search/en
http://www.fishbase.org/
http://www.bim.ie/about-the-seafood-industry/species-directory/
http://wwz.ifremer.fr/peche/Les-fiches/Par-especes
http://fischbestaende.portal-fischerei.de/fischarten/
http://ec.europa.eu/fisheries/marine_species/index_en.htm
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3. Fishing gear: some technical terminology
3.1. Generalities
3.1.1. Gear and vessels
The gear is the generic name of the device which allows aquatic animals to be caught.
There is a large range of types of fishing gear, with numerous variations of designs and
size, and abundant possibilities for adaptation and technical adjustment.

Fishing gear used by professional fishermen at sea can be grouped in some large
categories, such as gillnets and entangling nets, traps and pots, lines and hooks, trawls,
seines and surrounding nets, and dredges9. Fish can also be caught using other devices,
like harpoons or spears, but such gear are usually not used for professional fishing.
Non-discriminatory ways of fishing or killing by using poisons, explosives or electricity
are generally prohibited.

Fishing vessels can similarly be grouped based on the main gear they use, allowing
distinction, for example, between netters, liners, trawlers and seiners. The structures of
the vessel (e.g. shape and design of the hull, hauling systems) and its equipment (e.g.
engines and power) need to be adapted to the type of gear to be used. These
adaptations are particularly significant for towed gear (trawlers cannot easily be
converted to work with another gear), but other types of fishing vessels can be more
polyvalent and carry different fishing gear on board, for use in different seasons or
even within the same fishing trip.

Notwithstanding their main type of category, numerous gear are also further identified
by the sea layer in which they are used or designed for (e.g. benthic vs pelagic gear), as
their technical characteristics are adapted accordingly.

Fishing gear can also be classified depending on whether the fishing method is passive
(i.e. the fish moves towards a static or fixed gear and gets caught in it because of its
own movement) or active (i.e. the fishermen chase the fish and catch them with towed
or encircling gear)10.

3.1.2. Fishing methods and selectivity
A gear can be used in various manners, contributing to the characterisation of various
fishing methods by fishing vessels (e.g. bottom gillnetting vs. surface gillnetting).

The more that a fishing method enables only the targeted species and/or sizes to be
caught and unwanted catches to be avoided, the more selective it is. The selectivity
process in a fishing operation is highly complex. The gear design, its characteristics and
the material it is made of, all have significant influence on what is actually caught. If
selectivity of fishing depends partly on these gear technicalities, selectivity is also
determined by the way the gear is actually used, by the natural environment where
fishing takes place, the biological characteristics (size, shape, behaviour) of the marine
species present in this environment and factors related to the fisherman's fishing
strategy.

In this regard, the varied characteristics of the gear also influence its economic
efficiency. When choosing a given fishing method and gear, fishermen weigh the

9 See for example the main categorisation of gears established by the FAO.
10 A standardised coding of different types of fishing gear is established by Commission Regulation (EC)

No 26/2004 on the Community fishing fleet register (see Annex I), in combination with the static 'S'
vs. towed gear 'T' criteria, and pelagic 'P' vs. demersal 'D' criteria.

http://www.fao.org/fishery/topic/1617/en
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32004R0026:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32004R0026:EN:NOT
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expected incomes in the balance. The gear plays a role in what and how much is
caught, but also on the quality of the catch (e.g. pristine and live fish vs dead and
damaged fish), hence its value. The gear is also a significant parameter of the overall
fishing costs (initial equipment and frequency of gear renewal, as well as operational
costs, such as costs for bait or fuel consumption).

The sections below aim to provide some general description and illustrations of the
large categories of fishing gear and some of their technical characteristics, including
their 'intrinsic' selectivity pattern11.

3.2. Traps and pots
Traps or creels are composed of a rigid frame covered with netting or a metal grid.
These cages or baskets can differ in size, shape, construction design and material, but
they all have a funnel entrance, making it easy for aquatic animals to enter, but more
difficult to escape. Their use belongs to the category of passive fishing method gear. Set
on the bottom, most often in strings, they are usually baited to attract crustaceans, but
can also be used to catch molluscs or some fish species. Pots (with solid walls instead of
grid ones) also provide attractive shelter to some molluscs (notably octopus), which
remain hidden therein while the pots are being pulled out of the water.

Fyke nets (possibly baited) or pound nets (stake nets) are other forms of easily
removable or semi-permanent fixed systems of funnelled traps, constructed with
visible netting panels, where fish are easily guided towards the entrance(s) but are
unable to find their way out.

Figure 3 – Examples of creels and fixed trapping systems

(a) Standard trap design (b) Lobster creel (c) Cuttlefish trap

(d) string (or fleet) of creels (e) Fyke net (f) Stake net

(a, d) Source and ©: Ifremer. (b, c, e, f) Image supplied by Seafish.

Fishing with traps, creels or pots can be highly selective. Animals are caught alive,
allowing undersized or unwanted specimens to be released easily, usually unharmed.

11 Additional information and illustrations can be found in webpages from Seafish and IFREMER, as well
as from the websites of other public or private bodies (such as the Scottish government, 'le comité
régional des pêches', 'Thünen-Institut für Ostseefischerei', 'Instituto Español de Oceanografía'...).

http://www.seafish.org/industry-support/fishing/fishing-gear
http://wwz.ifremer.fr/peche/Le-monde-de-la-peche/La-peche/comment/Les-engins
http://www.scotland.gov.uk/Topics/marine/science/Research/sustainfish/fishcapture/FishingGears
http://www.crpbn.fr/peche-embarquee/metiers/
http://www.crpbn.fr/peche-embarquee/metiers/
http://fischbestaende.portal-fischerei.de/fanggeraete/
http://www.ieo.es/
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Possibly stored further, alive, in vivier tanks (pools), the quality of fishery products
remains excellent. Vessels using traps or pots need a large deck area for their storage.
They can operate several hundreds of them at a time. After hauling, traps can also be
emptied and baited again for immediate resetting at sea.

3.3. Gillnets and entangling nets
Gillnets and entangling nets (or tangle nets) are composed of one or several layers of
rectangular netting walls, set vertically in the water. The upper line (headrope) is
equipped with floats and the bottom one (footrope) is usually weighted.

Figure 4 – Standard (gill)net design

Source and ©: Ifremer. Image supplied by Seafish.

The ways in which a net is equipped with floats and weights and its means of anchoring
govern its fishing depth (i.e. surface, mid-water or bottom nets). Such nets can be
anchored to the sea-bottom (set nets) or can be left drifting freely with currents and
winds (driftnets). Driftnets are however usually not left totally 'uncontrolled' and are
kept connected at one end to the fishing vessel (which is itself also drifting). Gillnets
and entangling nets are equipped with floating buoys (at their free ends and possibly
also at given length intervals), to be detectable (including possibly with radar reflectors)
and identifiable (vessel identity labels).

Figure 5 – Drifting gillnet (left) and bottom set gillnet (right)

Source and ©: Ifremer. Image supplied by Seafish.

Netting belongs to the group of passive fishing methods, but the mechanism of
catching fish varies and depends notably on the tension of the netting panels. Fish can
get caught by gilling, enmeshing or entangling.
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In 'true' gillnets, the net is rather strongly tensioned and the fish are generally retained
by the gills when swimming across the mesh. Gillnets, which now are almost always
made of transparent monofilament nylon netting, are quite selective- and size-specific
gear, as they mainly retain fish within the range of sizes corresponding to the opening
of the mesh. Small fish swim freely through the meshes, while those which are too
large usually do not get enmeshed and can return freely even if they hit the netting
panel.

Looser net panels also lead to entangling of the whole fish, or part of it, in the net
webbing. Entangling nets (or tangle nets) look like gill nets in their design. The larger
amount of slack netting on the headline, a smaller vertical height of netting and less
floatation result in a much more loosely suspended net, more susceptible to entangling
species, notably those with protruding spines such as monkfish or rays, or crustaceans.

Trammel nets are a particular form of entangling nets composed of triple netting layers
(a small-mesh slack panel between two large-mesh external net layers). Swimming
through the first large panel, the fish gets enmeshed by the small mesh net it leads with
it when trying to swim through the third (large meshed) panel. Compared to gillnets,
trammel nets are less selective of a given size range, and larger sized specimens also
get caught. Compared to gillnets, they are also prone to retain more debris, and hence
require more clearing and maintenance work.

Figure 6 – Catching principle for a gillnet (top) and a trammel net (bottom)

Image supplied by Seafish.

The net flotation behaviour and its vertical positioning in water also vary, depending on
the material (e.g. type and thickness of the thread, mesh size and knots), and on water
movements (currents, tides, waves). All this significantly influences the catching
efficiency of the net. Gillnets and entangling nets are efficient gear in some fisheries.
When set on the bottom, they provide good fishing results, for example on sole, hake
or monkfish.
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The size and the shape of the opening of the meshes of the netting panel depend on
the fisheries and the target species. Similarly, the average soaking time (i.e. time from
the point where the gear has been set, to the time when it starts to be removed from
the water) varies between a few hours and a couple of days or more. Longer soaking
time may possibly lead to more catch, but also to reduced quality (degradation of flesh
or depredation by crabs, for example). The length of gillnets or entangling nets can vary
from a few hundred metres to several kilometres. In this latter case, the netting is
usually not composed of one single piece, but of several panel units attached in line.

As an indicative figure, a 20 metre-long fishing netter (i.e. a fishing vessel using such
nets) can thus use some 50 km of gillnets in total. The assessment of the 'fishing
potential' of such netters is, however, somehow difficult, as it does not depend directly
on the total length (and type) of nets carried (or potentially carried) on board, but
primarily on the amount of actual 'netting activity' (length in use combined with
immersion time). In some fisheries, nets may be set back at sea in the immediate wake
of hauling and netters may arrive in port and land their fish while having no, or only
very little net on board.

3.4. Lines and hooks
Fishing lines are rather simple gear fitted with baited hooks or artificial lures. Lines can
be held by hand or attached to a main line or other types of support (e.g. rod).

Numerous professional fishermen operate longlines. These consist of a main rope,
possibly several kilometres in length, fitted at regular intervals with secondary lines and
hooks. As with gillnets, the weights and floats set along the main line determine the
part of the water column in which hooks operate, from the bottom (bottom-set
longlines) up to the surface (surface or drifting longlines used for large pelagic like tuna,
sword fish or pelagic sharks). The characteristics of the lines and hooks (shape, size,
thickness), the type of baiting, as well as the time of setting and immersion duration,
will depend on the fisheries and target species. Selectivity may vary and can be adapted
accordingly, using different shapes and sizes of hooks, but also the size and nature of
the baits. Longlines are generally considered as rather selective, though there may be
concerns regarding incidental catches of unwanted species (such as seabirds or sea
turtles), some of which can be reduced by certain changes in practices (e.g. line setting
at night or use of bird scaring devices).

Most commercial longliners, i.e. vessels using longlines, are today equipped with
mechanised handling systems for hauling and possibly also for baiting and stowing
hooks. Compared to some other types of fishing vessels (of a similar length), they do
not require heavy vessel structures nor particularly powerful – and high fuel consuming
– engines (without considering the cruising speed nor the distance of the boat to reach
or leave fishing grounds). Longliners can commonly use several thousands of hooks in a
fishing operation.

Individual rod (or even hand) lines are also used in some small scale fisheries (e.g. for
tuna). Small scale fishing vessels also operate trolling lines, i.e. lines towed behind a
vessel (the speed of the vessel and the type of lures are adapted to the target species,
seabass for example). Jigging, which consists of a rhythmic vertical movement of
artificial lures, may also be practiced in some seasonal commercial fishery (e.g. for
squid).
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Figure 7 – Examples of Longlines

Drifting (or surface) longline

Bottom set longline

Mixed longline

Source and ©: Ifremer.

Fish caught with lines and hooks are usually of good or very good quality (and hence
also fetch a good price), particularly with active line fishing methods (e.g. trolling). For
passive longline fishing methods (e.g. bottom set longlines), the quality of fishery
products is on average as good as, or better than, when using gillnets or entangling
nets (for the same target species and comparable duration of immersion of the gear).
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Figure 8 – Examples of line fishing

(a) pole and line fishing

(b) jigging

(c) trolling

Image supplied by Seafish.

3.5. Trawls
Trawls are towed gear (active fishing method). A 'standard' trawl is basically made up
of shaped panels of netting attached together in a way to form a conical funnel-shaped
bag, the 'cul-de-sac' end of which is known as the 'codend' (also sometimes written
'cod end').

The front, known as the mouth of the trawl, is delimited on its sides by the trawl
wings. The foot rope is weighted (ground gear), while the headline (rope along the
upper edge of the net) is equipped with floats to keep a vertical opening. The trawl is
attached to the vessel thanks to very strong ropes (the different parts of which having
names such as warps, sweeps and bridles – see Figure 9). Because of the forces at play
in trawling, netting panels are made of highly resistant single or double twine braid, of
several millimetres in diameter.

Notably when towed by one vessel, the gear can be kept open thanks to lateral panels,
named trawl doors, which keep diverging due to the speed of the vessel (otter
trawling). Some boats can be equipped to tow two trawls or more simultaneously,
while other trawls are towed by two vessels (pair trawling, in which the net is kept
open by the vessels navigating at a certain distance one from the other).
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Numerous types of trawls are in use, each with specific technical adaptations (notably
of doors, ground gear, netting panel, general shape, etc.). Trawls can be used in mid-
water (pelagic trawls) or operate on the seafloor or very close to it (bottom or demersal
trawls). Some trawls allow for fishing in a large part of the water column (high vertical
opening trawls). Warps, trawls doors, sweeps and bridles contribute to steering fish
towards the mouth of the trawl, where the first mesh sizes are generally rather large.
Trawl selectivity mainly depends on the smallest meshed netting of the codend. Trawls
may also be fitted with additional escape devices to improve selectivity.

Trawlers shoot and haul their gear using some form of winch and strong power blocks.
The gear is often operated over the stern (the back part) of the vessel, but some vessels
(usually of small or medium size) can also operate trawls from the ends of 'out-rig'
supports which extend laterally from the vessel (e.g. out-rig trawls, beam trawls).

Figure 9 – 'Standard' otter trawl design' (bottom trawl)

Top image by Seafish; Bottom image: source and ©: Ifremer.

3.5.1. Bottom/demersal trawls
Bottom or demersal trawls allow the catching of most of the species present in the
fished zone, meaning polyvalence but low selectivity. The ground gear is heavily
weighted and its rigs (e.g. chains, rubber discs and wheels) depend on the type of
seabed (e.g. sand, mud, hard bottom) (see Figure 10). These rigs keep the gear opening
very close to the bottom and steer the fish towards the trawl mouth. They are also
designed to limit the risks of the gear hanging on the seafloor, to prevent stones from
entering and to protect the netting of the bottom panel.
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Figure 10 – Examples of rigs for ground gear of demersal trawls

(a) Chain bights footrope (b) Rubber leg footrope (c) Rock hopper footrope

Image supplied by Seafish.

Mesh sizes vary depending on the type of trawl. Usually, in larger trawls targeting
round fish, top wings have large mesh sizes (~30 cm), and mesh size decreases towards
the codend. For smaller trawls, used for example to catch flat fish or prawns, the whole
trawl may be composed of the same (small) netting.

Towing one trawl with two vessels (pair trawling) allows the length of the warps to be
increased (~500 metres) and the fished zone to be significantly enlarged. Pair trawling
also enables the use of very large trawls (with high vertical opening ~35 metres, and
some 90 metres in width). The quality of fishery products is better (less squashing), as
the towing speed can be reduced (about 2 knots, i.e. about 3.7 km/h) compared to an
average 3-4 knots for a classical bottom trawl (i.e. about 5.5-7.5 km/h, speed necessary
for the trawl doors to function correctly).

A beam trawl is a particular type of bottom trawl, the mouth of which is kept open by a
beam (a metallic tube), equipped laterally with 'slipping shoes' topped by beam heads.
The beam and the lateral pieces define a rigid frame onto which to attach the netting.
Beam trawls are usually used to target flat fish (sole, plaice). Chains, called ticklers, are
attached in the lower part, just in front of the net, in order to move fish off the bottom
and have them entering the trawl. Though heavily weighted, beam trawls are usually
towed at a speed of 5-6 knots (approximately 10 km/h). Despite a generally low vertical
opening (about 1 metre), they are of limited inter-species selectivity and even intra-
species size selectivity. A medium-sized beamer (about 15-18 meters in length) might
operate with beams of 5-7 metres, while trawls used by a 30-40 metre-long beamer are
generally about 12 metres wide.

Electric trawls result from adaptations brought to the classical beam trawl design and
the replacement of the heaving ground gear and chain systems by a much lighter
frame, equipped with trailing electrodes and connected by a power cable to the vessel.
This system sends electric pulses at regular intervals on the seafloor (and the
surrounding water) in front of the mouth of the trawl. The fish thus subjected to
electric shocks rise off the bottom, are paralysed, and are caught in the moving gear.
After early trials in the 1990s, some interest has grown in such electric trawls as
replacements for classical beam trawls. They offer lighter gear and less friction on the
seafloor, thus reducing the fuel consumption of the trawler and the mechanical impact
on the seabed. Such gear can, however, be of concern with regard to the impact of
powerful electric shocks on small specimens or on sensitive non-targeted species
(notably those which may remain hidden within the seafloor).
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Figure 11 – Examples of bottom trawls

(a) Demersal trawl (towed from the stern and kept
open by divergent trawl doors)

(b) Beam trawls (towed laterally out-rig and with a permanent
beam-framed opening)

(c) Twin rig demersal trawling (two trawls – one boat)

(d) Demersal pair trawling (two boats – one trawl)

(a, b) Source and ©: Ifremer. (c, d) Image supplied by Seafish.
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Bottom trawls may be equipped with different systems or devices aimed at improving
their selectivity. Though the front parts of a trawl may already start selecting the catch
(depending notably on the specific behaviour of fish species12), selectivity mainly takes
place in the codend. Different systems of grids or escape windows, including square
mesh panels (with meshes allowing easier escape), set in or just before the codend, can
contribute to limiting catches of unwanted non-target species (see Figure 12).

Figure 12 – Examples of selectivity devices for trawls

(a1) Inclined grid (a2) Separation grid (e.g. Nordmore grid)

(b1) Square mesh panel (b2) Square mesh panel

(c) Square mesh codend (d) Horizontal separation panel

(a1, b1, c) Image supplied by Seafish. (a2, b2, d) Source and ©: Ifremer/G. Deschamps.

12 The attachments systems and the front parts of a trawl (trawls doors, sweeps and bridles) already
contribute to fold and guide fish towards the opening of the cone shaped net itself. Once surrounded
by the trawl netting, fish can continue to swim for a while until reaching the codend.
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3.5.2. Pelagic trawls
A pelagic trawl is used in the water column, either closer to the surface or further down
near to (but not in contact with) the bottom. It can be towed by a single vessel or a pair
of boats. This type of gear is generally of much larger size than demersal/bottom trawls
(the opening of the largest can be over 100 metres high and 200 metres wide). The
control of the depth of the trawl is usually carried out with electronic sensors. The front
parts of the gear are composed of very large mesh sizes (several metres) or simple
ropes, which already steer the target species (mackerel, herring, sprat, etc.) towards
the centre of the trawl.

Figure 13 – Examples of pelagic trawls

(a1) Pelagic single trawling

(b1) Pelagic pair trawling (two vessels)

(a) Source and ©: Ifremer. (b) Image supplied by Seafish.

Pelagic trawling is usually rather selective, not so much or only because of the design
and technicalities of the gear, but also for an important part in relation to the zones
where fishing takes place and to the target species and its behaviour. Pelagic fish
frequently live in homogeneous shoals, often of a same species and same class age. In
some cases however, these shoals may include younger fish or other species of similar
size, or they may be surrounded by larger predators, leading to some more mixed
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catches. Not being in contact with the seafloor, a pelagic trawl has no direct impact on
the sea bottom and vulnerable marine habitats. This gear can be used by a wide range
of fleets, from vessels less than 10 metres fishing in pairs, to 'super-trawlers' about
140 metres in length.

3.5.3. Seine nets (Danish and Scottish seines)
In its design, a seine is rather similar to a trawl. However, instead of being towed with
trawl warps, the gear is used with much longer ropes (up to about three kilometres on
each side of the gear). This keeps the net wide open at the start and the long ropes
herd the fish towards the mouth of the gear, while the seiner follows grossly a
triangular (or somewhat circular) path to complete the fishing operation.

Scottish seining (also known as fly dragging) begins by shooting the extremity of one of
the ropes with a dhan attached (a dhan is a buoy with a flag on it). At the outset, the
vessel continues shooting the first rope (in an oblique direction opposed to the
current). It then changes direction to start forming the second side of the 'triangular
path' and drops the net half way round, followed by the shooting of the second tow
rope. It finishes its route to come back to the launching buoy and to retrieve the end of
the first rope. The vessel then starts to move slowly ahead and to pull the net. The two
towing ropes get progressively closer until the seine closes and can be hauled. This
method is usually less fuel-demanding than a classical bottom trawl, and fish may be of
better quality because of the slow speed and short fishing time.

Figure 14 – Seines

Typical seine design (top); gear shooting and hauling steps (bottom)
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Scottish seining (successive positions of the seine)

Image supplied by Seafish.

A Danish seine (or anchor seine) is operated in a largely identical manner, except that
the start dhan (buoy) is dropped with a very large anchor. When returning back to its
starting point, the vessel is moored to the anchor before the ropes are pulled in. The
vessels may thus engage in a new fishing operation from the same starting point,
changing its initial direction to cover another area to fish.

3.6. Purse seines and surrounding nets
Ring nets and purse seines are surrounding nets, mainly used to catch dense schools of
pelagic fish, from the smallest (anchovies, sardines, sandeels) to the largest (such as
bluefin tuna).

Used on the surface, this gear is made of a rectangular wall netting panel, with a
floated headrope. After dropping one end of the purse seine attached to a dhan, the
gear is shot by surrounding the targeted school of fish (large seiners shoot the gear
with the help of a smaller boat called a skiff). Once the fish have been surrounded
vertically, the bottom edge of the purse is closed with a special wire which passes
through rings set along the lower edge of the net panel, preventing fish escaping
beneath. The net is progressively hauled and, once fish are concentrated close to the
boat, they are lifted and brought on board, sometimes with the use of pumps (for small
sized species).

The size of the seine and its meshes are adapted to the target species and to the size
and equipment of the seining vessel. Purse seines can be operated by very small vessels
under 10 metres, up to large seiners about a hundred metres long, equipped with a
fast-speed annex boat to pull out the gear and rapidly encircle the school, previously
detected visually or by electronic means (sonar).
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Like pelagic trawls, purse seines are usually rather selective (with the exception of their
use to surround floating aggregating devices – or FADs13). Being used in open water,
they have no impact on the seabed.

Figure 15 – Purse seine (gear and operating steps)

Shooting the gear Encircling fish Pursing the gear Hauling the gear

Top image supplied by Seafish. Bottom images: Source and ©: Ifremer.

Beach seines are small ring nets set manually (or from a small boat). The vertical net panel
usually extends over the whole depth, from the surface down to the sea bottom and it is
set by starting from the beach, following a circular path and returning back to the beach.
The seine is pulled back from the beach to bring the surrounded fish onto shore.

13 Numerous pelagic species have a natural tendency to aggregate around or under floating debris. By
deliberately setting floating devices at sea, fishermen artificially encourage fish concentrations
underneath to ease and increase their catching possibilities. However, these aggregations of marine
life may be composed of different species, including juvenile fish or protected animals like sea turtles.



Understanding fisheries technical rules Page 22 of 28

3.7. Dredges
A dredge is made of a metal frame with a collection bag (of metal grid or netting). The
lower front bar is equipped with teeth (or some form of blade) to dig into sandy or
muddy substrates.

Dredges are pulled on the sea bottom, essentially to collect shellfish (e.g. scallops). The
rigging and the equipment of the vessel (dredger) are comparable to those used for
beam trawling. Dredging for shellfish is rather selective, but it has a very significant
impact on the seabed.

Figure 16 – Examples of dredges (top) and dredging (bottom)

(Left) Source and ©: Ifremer. (Right) Images supplied by Seafish.

Collection of shellfish out of the seabed is also possible with devices using pressured
water and/or suction pumping systems (however, the use of these 'hydraulic dredges'
is often prohibited because of their impact on the seafloor).

3.8. General overview
Figure 17 provides an illustration of the numerous types of fishing gear, as well as their
possible use to cover all possible water depths, from the surface to the bottom.
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4. Areas in European seas: numbers and letters
The setting of rules at sea is subject to international law, notably to the United Nations
Convention on the Law of the Sea (UNCLOS)14 which defines the possibilities and limits
for States to extent sovereignty or jurisdiction over the oceans.

In this regard, a coastal state has the possibility to claim different levels of access and
rights at sea through declaration of different types of zones. Full sovereignty is exerted
over territorial waters, which may be declared up to a maximum of 12 nautical miles
(nm) from the coast baseline. Beyond the territorial water limits, a coastal state may
also claim for exclusive economic zones (EEZs), to a maximum extent of 200 nm from
the coast line. In both such zones, the rights for the exploitation of marine living
resources (i.e. fishing) belong exclusively to the coastal state (but does not prevent
concession of some rights for access to fishing to foreign vessels). In absence of an EEZ
claim, a coastal state may also exert sovereign rights over fishing only, by claiming an
exclusive fishing zone15.

'High seas' correspond to sea areas not subject to any claim by a coastal state. Access
to fishing in the high seas is possible to vessels of any country (subject to international
cooperation and established fisheries management rules).

Figure 18 – Sea delimitations based on international law (UNCLOS)

Notwithstanding the limits of sovereignty and jurisdiction at sea, numerous fishing
rules may be applicable in some specific zones only.

To be accurate and detailed, the contours of such sea areas need to be delimitated by
coastlines and/or lines joining points of given coordinates with precise longitude and

14 UNCLOS: United Nations Convention on the Law of the Sea of 10 December 1982.
15 An exclusive fishing zone, or fishery zone, refers to an area with extent and rights somewhere in

between those for territorial waters and Exclusive Economic Zone (EEZ). The fishing zone goes
beyond the outer limit of the territorial sea and the coastal State has the rights to fish (but may
concede those to foreign vessels).

http://www.un.org/depts/los/convention_agreements/texts/unclos/UNCLOS-TOC.htm
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latitude. Such zones may thus be of complicated geographical characterisation, and
their limits are rather difficult to visualise without a corresponding illustrative map. In
many cases, the geographical scope of fisheries rules therefore refers to some already-
established systems for partitioning the seas.

At global level, the Food and Agriculture Organisation of the United Nations (FAO) has
divided the seas and oceans of the world into major fishing areas16. The North-East
Atlantic corresponds to FAO Area 27 and the Mediterranean and Black Seas to FAO
Area 37. However, these areas are too large to serve as a usual reference in fisheries
law, especially not as far as technical rules are concerned.

For smaller areas in the North-East Atlantic at large (Baltic Sea and North Sea included),
EU fisheries legislation often refers to the system used, for statistical and scientific
purposes, by the International Council for the Exploration of the Sea (ICES)17 and the
referencing of areas uses the same coding system.

In the Baltic Sea, the first tier area delimitation is coded numerically (see Figure 19). As
an example, the Gulf of Finland corresponds to subdivision 32.

Figure 19 – Divisions in the Baltic Sea

Source: ICES.

Off the Atlantic coasts, large zones (such as the South European Atlantic Shelf) are
themselves subdivided in different tiers of smaller subareas, divisions, subdivisions or
units. In the context of EU fisheries management, the zoning references frequently

16 See the major fishing areas established by the Food and Agriculture Organisation of the United
Nations, notably the North-East Atlantic (Area 27) and the Mediterranean and Black Seas (Area 37).

17 See ICES website, notably pages on maps.

http://www.fao.org/fishery/area/search/en
http://www.fao.org/fishery/area/Area27/en
http://www.fao.org/fishery/area/Area37/en
http://www.ices.dk/explore-us/who-we-are/Pages/Who-we-are.aspx
http://www.ices.dk/marine-data/maps/Pages/default.aspx
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encountered correspond to the level of subareas (coded using Roman numerals) or
divisions (Roman numeral plus alphabetical letter)18 (see Figure 20).

As an example, the North Sea corresponds to ICES subarea IV, and is divided into a
northern, a central and a southern part (respectively ICES divisions IVa, IVb and IVc)19.

Figure 20 – Divisions off the European Atlantic coasts

Source: ICES.

18 The coding of smaller statistical rectangles is more complex; see notably ICES webpage on statistical
rectangles.

19 For some environmental and management purposes, ICES has also defined Eco-regions. Under this
ecoregion approach, the 'North Sea Eco-region' also includes the Eastern Channel (ICES
subdivision VIId), and the Skagerrak and Kattegat (ICES division IIIa).

http://www.ices.dk/marine-data/maps/Pages/ICES-statistical-rectangles.aspx
http://www.ices.dk/marine-data/maps/Pages/ICES-statistical-rectangles.aspx
http://ices.dk/marine-data/maps/Documents/ICES_Ecoregions.pdf
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Within the Mediterranean and Black Seas (FAO area 37), the FAO zoning system can be
used to delimitate the Western Mediterranean (FAO subarea 37.1), the Central
Mediterranean (subarea 37.2), the Eastern Mediterranean (subarea 37.3) and the Black
Sea (FAO subarea 37.4).

Delimitations of smaller areas can also be made by reference to the ones agreed within
the General Fisheries Commission for the Mediterranean (GFCM)20 (see Figure 21).

Figure 21 – GFCM geographical sub areas in the Mediterranean and Black Seas

1 Northern Alboran Sea
2 Alboran Island
3 Southern Alboran Sea
4 Algeria
5 Balearic Island
6 Northern Spain
7 Gulf of Lions
8 Corsica Island
9 Ligurian and North Tyrrhenian Sea
10 South Tyrrhenian Sea

11.1 &11.2 Sardinia (west) & east
12 Northern Tunisia
13 Gulf of Hammamet
14 Gulf of Gabes
15 Malta Island
16 South of Sicily
17 Northern Adriatic
18 Southern Adriatic Sea
19 Western Ionian Sea
20 Eastern Ionian Sea

21 Southern Ionian Sea
22 Aegean Sea
23. Crete Island
24 North Levant
25 Cyprus Island
26 South Levant
27 Levant
28 Marmara Sea
29 Black Sea
30 Azov Sea

Source: GFCM.

20 See GFCM, notably resolution 33/2009/2 on the establishment of Geographical Sub-Areas.

http://www.fao.org/gfcm/en/
http://151.1.154.86/GfcmWebSite/docs/decisions/GFCM-Decision--RES-GFCM_33_2009_2-en.pdf


Understanding fisheries technical rules Page 28 of 28

Main references
Definition and classification of fishing gear categories, FAO Fisheries Technical Paper. No. 222,
Revision 1, 1990, 92 p.

Basic fishing methods - A comprehensive guide to commercial fishing methods,
Mike Montgomerie & Roger Forbes, Seafish, August 2015, 106 p.

SEAFISH website, notably the page on fishing gear, for information on

- towed gear

- encircling gear

- static gear.

This site also provides technology notes on gear design, towed gear, static gear and encircling
gear. Information on fishing gear is also available within reports such as 'Fishing in UK: past,
present and future', Seafish, 16 p. or 'the Seafish guide to the environmental impacts of towed
gear', Seafish, 2013, 6 p.

IFREMER website, notably the pages:

- 'les ressources marines' and 'les profondeurs'

- 'les engins de pêche'

- 'matériau, conception, fabrication et réparation des filets'.

The site also provides online presentations on fishing gear such a 'Comprendre un engin de
pêche', Marc Meillat, Ifremer, 2013.

http://www.fao.org/docrep/008/t0367t/t0367t00.htm
http://www.seafish.org/media/publications/BFM_August_2015_update.pdf
http://www.seafish.org/
http://www.seafish.org/industry-support/fishing/fishing-gear
http://www.seafish.org/industry-support/fishing/fishing-gear/towed-gear
http://www.seafish.org/industry-support/fishing/fishing-gear/encircling-gear
http://www.seafish.org/industry-support/fishing/fishing-gear/static-gear
http://www.seafish.org/media/Publications/SeafishGuidanceNote_GearDesignConstructionMaterials_201102.pdf
http://www.seafish.org/media/Publications/SeafishGuidanceNote_TowedGear_201102.pdf
http://www.seafish.org/media/Publications/SeafishGuidanceNote_StaticGear_201102.pdf
http://www.seafish.org/media/Publications/SeafishGuidanceNote_EncirclingGear_201102.pdf
http://www.seafish.org/media/Publications/UKFishing_PastPresentFuture.pdf
http://www.seafish.org/media/Publications/UKFishing_PastPresentFuture.pdf
http://www.seafish.org/media/publications/SeafishGuidetoTowedGear_201310.pdf
http://www.seafish.org/media/publications/SeafishGuidetoTowedGear_201310.pdf
http://wwz.ifremer.fr/
http://wwz.ifremer.fr/peche/Le-monde-de-la-peche/Les-ressources
http://wwz.ifremer.fr/peche/Le-monde-de-la-peche/Les-ressources/ou/Les-profondeurs
http://wwz.ifremer.fr/peche/Le-monde-de-la-peche/La-peche/comment/Les-engins
http://wwz.ifremer.fr/peche/Le-monde-de-la-peche/La-peche/comment/Conception-et-fabrication
http://wwz.ifremer.fr/peche/content/download/73679/955103/file/comprendre un engin de p%C3%AAche.pdf
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Regulating fisheries entails the use of some specific
terminology and concepts. The fishing gear which can
be used, the fish species which can be caught and the
sea area in which fishing takes place are major and
common elements to fisheries technical measures.
These technical elements may often be referred to in
law using specialised terms, not necessarily easily
understood by the non-expert.

This document aims to provide basic information and
illustration of some ocean-related concepts and on the
major type of fishing gear used by fishing vessels (e.g.
gillnets, entangling nets, trawls, seines and dredges) as
well as the main standardised coding systems in use to
identify fishing areas in the seas bordering the EU.
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