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Preparation of this document

This catalogue was prepared by the General Fisheries Commission for the Mediterranean
(GFCM) of the Food and Agriculture Organization of the United Nations (FAO). It
provides a general overview of the heterogenous fishing gear types and techniques,
including significant subregional and local variations, used in Mediterranean and
Black Sea commercial fisheries. This work supports the commitments made by
Mediterranean and Black Sea countries and partner organizations to improve the
sustainable management of fisheries in line with their shared international agenda
and within the context of regional strategies, including the GFCM 2030 Strategy
for sustainable fisheries and aquaculture in the Mediterranean and the Black Sea, in
particular its Target 1, Output 3 “Efficient area-based conservation measures, technical
and nature-based solutions strengthened to conserve biodiversity and enhance the
productivity of marine living resources.”

This catalogue gathers information from a review of available literature, as well as
contributions from individual researchers and gear technologists working in the region.
It was elaborated under the guidance and overall coordination of Alessandro Lucchetti
(Fishing Gear Technology Expert), with expert inputs from Andrea Petetta (Fishing
Technology Specialist for the Adriatic Sea), Marouene Bdioui (Fishing Technology
Specialist for the central Mediterranean), Gokhan Gokce (Fishing Technology
Specialist for the Black Sea), Mahmoud Saber (Fishing Technology Specialist for
the eastern Mediterranean), Jacques Sacchi (Fishing Technology Specialist for the
western Mediterranean), Hiiseyin Ozbilgin (BlackSea4Fish Project Coordinator),
Anna Carlson (Fishery Officer for Socioeconomic Issues) and Paolo Carpentieri
(Fishery Resources Monitoring Officer).

The editing, graphics, layout and publishing were coordinated by Dominique
Bourdenet (Knowledge Management Officer), with the valuable support of Matthew
Kleiner (Publications Specialist), Alexandria Schutte (Knowledge Management
Specialist), Ysé Bendjeddou (Publications Coordinator), Amandine Abraham (Editing
and Publications Intern) and Ellen Higgins (Editing and Publications Intern). The
catalogue also benefited from the expertise of Alex Chepstow-Lusty, who performed
the technical editing, and Koen Ivens, who prepared technical figures in addition to
handling the overall graphic design and layout.

This document was produced with the financial support of the European Union.
The views expressed herein can in no way be taken to reflect the official opinion of the
European Union.



Abstract

The Mediterranean and the Black Sea are host to a large number of marine species
found in different geographical regions and habitats (e.g. type of seabed, depth). This
biodiversity supports a highly diversified fishing sector, characterized by a wide range
of fishing gear and methods targeting multiple species, resulting in a mixed composition
of catches and a highly diversified fleet structure. Fishing gear types present great
variability, depending on the biological and environmental conditions of the area and
season in which they are used, as well as the socio-cultural traditions and the economic
and historical contexts of the fishers operating them. Moreover, over the past fifty years,
harvesting marine resources has become more efficient due to a progressively improving
understanding of the habits and behaviours of target species. Technical advances in
fishing gear have generally led to more sophisticated and economically efficient fishing
operations and improved access to resources, an evolution that continues to this day. On
the other hand, general awareness of environmental problems due to the overexploitation
of fishery resources has also increased. Therefore, in order to find ways to conserve fish
resources and the marine environment, there is a need to further study fishing gear and
its impacts, as well as to develop less impactful techniques. To this end, a comprehensive
overview of the fishing gear types and methods in use in the Mediterranean and the
Black Sea represents an invaluable resource, ultimately facilitating advances on key
priority topics for the GFCM, such as the mitigation of incidental catch of vulnerable
species, the mitigation of adverse impacts of fisheries on juvenile fish and discards, the
decarbonization of the fishing fleet through more energy-efficient gear, the development
of innovative gear to remove marine litter, and the reduction of lost, abandoned and
otherwise discarded fishing gear, to name a few.

This publication provides a general overview of the fishing gear and methods used in
the different subregions of the Mediterranean and the Black Sea, attempting to describe
their main technical characteristics and modes of use, considering also specificities and
differences at not only the country level, but also the regional and local levels. The
information presented stems from a review of available literature, as well as contributions
from individual researchers and gear technologists working in the region. The catalogue
is divided into five sections based on the five macrocategories of the GFCM Data
Collection Reference Framework fleet segmentation, namely “trawlers”, “seiners”,
“polyvalent”, “dredgers” and “longliners”. These sections are complemented by two
additional sections, namely “other fishing methods and practices”, which describes
other less common gear that cannot be readily included among the previous categories,
and “fishing gear used in lagoons”. The individual fishing gear types described in the
catalogue are categorized following the Revised International Standard Classification
of Fishing Gear (FAO, 2016). The information collected is up-to-date through 2022,
and only those legal at the drafting of the document have been considered, although
some of them are difficult to catalogue. For each fishing gear, attempts were made to
both provide a general description as well as highlight variations within the different
GFCM subregions (i.e. western Mediterranean, central Mediterranean, Adriatic Sea,
eastern Mediterranean and the Black Sea). For each type of fishing gear, when necessary,
illustrations of their operation are provided. Technical characteristics are also reported
through technical drawings, albeit these remain general due to the impossibility of
reporting the technical details of the myriad variations of fishing gear in use.

The present catalogue is intended to give interested stakeholders — including
policymakers, fisheries managers, scientists, researchers, fisheries inspectors and
fishers — a useful, practical and in-depth reference guide on fishing technology in the



Mediterranean and the Black Sea. In this way, the catalogue aims to facilitate better
understanding of fishing gear used in the region, support efforts to improve the
selectivity of fishing gear and, ultimately, promote the sustainable management of
fisheries in line with an ecosystem approach and the objectives of the GFCM 2030
Strategy for sustainable fisheries and aquaculture in the Mediterranean and the Black
Sea.
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Glossary

For the purpose of this document, the following definitions have been used:

Beach seine or shore seine: A type of seine net (with or without a bag) that is usually
set by hand or from a boat and is operated from the shore.

Beam trawl: A bottom trawl with the horizontal opening provided by a beam made of
wood or metal, which may be 1-4 m long or more. Beam trawls in the Mediterranean
Sea are used mainly for flatfish and scallops.

Boat seine or anchor seine: An encircling net consisting of two wings, a body and a
bag and operated using very long ropes to lay out the net and ropes on the sea floor
before hauling the ropes and the net from an anchored boat. Sometimes called a
Danish seine.

Bottom-side chafer: Any piece of canvas, netting or other material that is used below
the trawl to limit the wear of the net caused by rubbing along the bottom. More than
one bottom-side chafer may be used at the same time and they may overlap.

Bottom or demersal trawl: A trawl towed on the seabed.

Braided netting twine: A netting yarn that is manufactured by braiding. Braiding is the
process of interlacing three or more strands in such a way that they cross each other
in a diagonal direction. Braided netting yarns are available with or without a core.
Normally, the netting panels of a bottom trawl are made of braided netting twine.

Brail net: A small net used to draw fish into a boat.

Branch line: Also known as a snood, gangion or leader. It is the line used for attaching
the hook to the mainline in longlines. The term is often used in drift longlines
targeting pelagic species such as tuna and swordfish.

Bridles, wing bridles: A system of wires or ropes that extend from the upper and
lower wings of a trawl. They are used to increase the vertical net opening of a trawl,
connecting the net wingends (upper and lower) to sweeps or danleno, if present.

Bunt: The small mesh part of a seine net (purse seine, surrounding nets without purse
lines, boat seine or beach seine), where the catch is accumulated before being landed
on board.

Chafer: A piece of netting underneath the codend of the net that is used to protect it
against wear and tear.

Clump (weight): An additional central weight employed to maintain the horizontal
opening of the two nets simultaneously towed in the twin trawl technique.

Codend: The rearmost part of a trawl net, of the same mesh size, having either a
cylindrical or a tapering shape, whose transversal cross-sections are nearly a circle of
the same or decreasing radius respectively.

Codend length: The length of the last netting panel section, along the top side, of
a trawl net. The length of the diamond-mesh codend is defined as the number of
meshes counted along the longitudinal axis of the net multiplied by the stretched
mesh size. The length of the square-mesh codend is defined as the number of square
meshes counted along the longitudinal axis of the net multiplied by the mesh bar.
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Codend circumference: This circumference is calculated differently based on the mesh
configuration. For diamond-mesh netting of a trawl net, it is calculated as the number
of meshes in that cross-section multiplied by the stretched mesh size. For square-
mesh netting of a trawl net, it is calculated as the number of meshes in that cross-
section multiplied by the mesh bar.

Combined net: A bottom-set gillnet combined with a trammel net constituting the
lower part. Combined nets also include nets composed of gillnet-to-gillnet and
trammel net-to-trammel net.

Cut-wing: A trawl wing divided into an upper and a lower section.

Danleno (or spreader): A triangular piece of iron or steel attached to the outer end of
a trawl net wing to keep it stretched vertically or spread. It can also be used to link
the sweep and the bridles.

Denier system: The system used to specify the thickness of a multifilament yarn. The
denier number is the weight in grams of 9 000 m of yarn; one denier is equal to one
filament 9 000 m long and weighing 1 g. When 9 000 m of yarn weighs 210 g, it is
designated as 210 denier, which is the most commonly used in Mediterranean passive
nets. The denier number is usually reported as “d”. The expression “210d/3” refers to
a multifilament composed of three yarns of 210 denier each twisted together.

Dredge: A rigid structure, usually made of a metal cage or a metal frame to which

a strong netting bag is attached, that is towed along the seabed usually to target
shellfish.

Driftnet: Any gillnet (one single netting panel) held at the sea surface or in the water
column by floating devices that is allowed to drift with the tide or current either
independently or with the boat to which it may be attached.

Echo sounder: A device that uses sonar technology (sound waves) to measure the water
depth below the vessel and can also be used to detect shoals of fish.

Encircling gear: A fishing gear or part of it (nets or ropes) that is set out in the form of
a circle to catch the enclosed fish.

Euryhaline: Describing organisms able to adapt to a wide range of salinities.

Extension piece: The untapered section, made of one or more panels, between the trawl

body and the codend.

Fixed nets: Any type of passive nets (gillnet, trammel net or combined net) whose two
ends are anchored at the bottom.

Fry: The young stage of fishes, particularly after the yolk sac has been absorbed.

Fyke: A rectangular, cylindrical or semi-cylindrical net mounted on rings, hoops or a
rigid structure, usually with wings and/or a leader, and fixed to the substrate with
anchors, weights or stakes.

Gangs: A variable number of netting panels of set nets connected in a row.

Gillnet: A passive net made of a single netting wall held vertically in the water by floats
on the headline and weights on the leadline, typically made of monofilament or
multifilament twisted nylon.

Groundrope or footrope: The lower frame ropes of a trawl to which the netting is
attached. Usually made of wire protected with rope. Its main function is to maintain
ground contact through the use of several weights (leads) attached to the rope. In
bottom trawl nets, a chain may be joined to the groundrope to increase the ground
contact.

Hanging ratio: The hanging ratio (E) is commonly defined as the quotient of the length
of rope on which a net panel is mounted (L) and the length of stretched netting hung
on the rope (Lo) (E = L/Ly). In passive nets, it defines how the net is stretched along
the headline: in nets with low hanging ratios (i.e. < 0.4), netting will present a marked

slack.
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Haul: A single fishing operation.

Headline or headrope or floatline: The upper frame ropes of a net to which the netting
is attached. Several corks or floats are attached to the headline to lift the upper part
of the net and spread the net vertically in the water. In passive nets, a floating rope
with floats integrated inside the rope or a flexible foam core rope (a rope made
of a polypropylene or polyethylene jacket with a foam core) have recently been
introduced (no external floats needed).

Headline length: A proxy metric for direct estimation of the net dimension. The
measurement of the headline length is also the most feasible information to be
collected on board a fishing vessel by simply spreading the net and measuring its
length with a measuring tape.

Jig: An artificial lure used to attract the prey towards the hook, mainly used in drifting
longlines and handlines.

Leadline or leadrope: The weighted line along the bottom of a passive net. It is usually
made of polyamide or polyethylene. Older nets have small leads attached to the line,
but most nets built in the last 15 years have a string of small leads inserted into the
line (leadcore rope).

Lessepsian: Describing the migration of marine species across the Suez Canal, usually
from the Red Sea to the Mediterranean Sea, and more rarely in the opposite direction.

Longline: A fishing gear that comprises a long mainline (up to 60 km) that can be
anchored either adrift on the surface or in the water column, with numerous baited
hooks on branch lines or snoods.

Mesh configuration: Nets used in trawling usually have a diamond-mesh configuration
in the wings, body and extension piece. At the codend, nets may be equipped with
diamond or square meshes; square meshes are usually obtained from a diamond
mesh netting panel turned 45°. Recently (at least in the Mediterranean Sea), some
selectivity tests have been carried out with a T90 mesh codend, which is obtained
from a standard diamond mesh netting panel turned 90°. In addition, the hexagonal-
mesh codend has been tested at an experimental level.

Mesh opening: In knotted netting, it is the longest distance between two opposite knots
in the same mesh when fully extended; in knotless netting, it is the inside distance
between the opposite joints in the same mesh when fully extended along its longest
possible axis.

Mesh side or mesh bar: The distance between two sequential knots or joints, measured
from centre to centre when the yarn between those points is fully extended.

Mesh size: In knotted netting, it is the distance between the centres of two opposite
knots in the same mesh when fully extended in the N-direction; in knotless netting,
it is the distance between the centres of two opposite joints in the same mesh when
fully extended along its longest possible axis.

Mesopelagic: Fish and other organisms inhabiting the intermediate depths of the sea,
between about 200 m and 1 000 m.

Métier: A group of fishing operations targeting a specific assemblage of species, using a
specific gear, during a precise period of the year and/or within a specific area.

Monofilament yarn: A twine composed of a single filament that is strong enough
to function alone as a yarn. The diameter of this yarn is commonly expressed in
millimetres.

Multifilament yarn: A twine composed of a group of fine filaments twisted together.

Multimonofilament: A twine composed of a group of monofilament twines twisted
together.
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Multirig trawling: A type of trawl rigging that implies towing more than one net
behind a vessel.

Net height or stretched (or fictitious) net height: In passive nets and purse seines,
it is the total length of netting stretched in the vertical direction. It shall be defined
as the sum of the length of the meshes (including knots) when wet and stretched
perpendicular to the floatline. The stretched height is calculated by multiplying the
mesh length by the number of meshes from the floatline to the leadline. The actual
(or real) net height while the net is operating is smaller.

Net winch: A mechanically driven machine used for hauling the net (trawl or passive
nets). It can also be used for hauling ropes, such as the mainline of a set of pots.

Otterboard or otter trawl or trawl door: Rectangular or oval-shaped structures that,
by gripping the seabed, also drag the sweeps, bridles and wings by spreading the
mouth of a trawl. In general, they are large and heavy steel, or wood, plastic and iron
structures, weighted at their base by a protective iron shoe. Otter trawls are most
frequently towed over relatively flat soft bottoms. Two or, on rare occasions, four
doors (in single boat pelagic trawling) are used with three main functions: a) to spread
the trawl horizontally during towing; b) to provide the front bottom contact points
of the trawl gear; and ¢) to herd and stimulate fish to swim towards the trawl path.

Otterboard rigging: Different rigging between the net wing and otterboard.
Otter trawl: A towed net held open by a pair of otterboards (trawl doors).

Pair trawl: A trawl towed between two vessels, held open by the distance apart of the
two vessels. In the Mediterranean, the mid-water pair trawl is used to target small
pelagic species (pelagic pair trawl).

Passive gear: Any fishing gear for which the catch operation relies on fish behaviour
but does not require an active movement of the gear. This category includes gillnets,
trammel nets, lines, pots and traps, as well as troll lines and driftnets.

Pelagic trawl: A trawl that is towed somewhere between the seabed and the surface,
without touching the seabed.

Power block: A mechanized pulley made of a large rubber-covered central roller. It is
used for hauling purse seines.

Pots or creels: Small enclosures with one or more entrances that allow easy entry but
make exit difficult. They come in several different shapes and dimensions and are
movable types of gear that, after a variable soak time (hours to days), are hauled on
deck and emptied. Pots can be baited to lure the prey.

Preopercle: A boomerang-shaped bone whose edges form the posterior and lower
margins of the cheek region. They are also the most anterior of the bones comprising
the gill cover.

Purse line: The line that threads through purse rings to close the bottom of a purse seine
when it is drawn.

Purse ring: Metal or plastic rings attached to the lower edge of a purse seine through
which the purse line is thread.

Purse seine: A netting wall framed by a floatline on the top and a leadline (or sinking
line) at the bottom, set to surround a school of fish. The bottom of a purse seine is
characterized by the presence of a steel wire (purse line) which runs into steel rings
(purse rings) joined to the lower edge of the net. The purse line, once recovered by
means of winches, enables the net to be closed from the bottom like a purse and thus
to retain all the encircled fish.

Scoopnet: A net consisting of a bag of mesh material attached to a frame to hold the bag
open, and a handle. The net is small enough to be used with one hand by one person.
This gear is also known as a hand net.
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Seine: A net that is usually lowered from a boat surrounding an area and that can be
operated from the shore or from a boat itself. The net is usually operated by means
of two long ropes fixed to the two wing ends; the ropes are used to herd the fish and
haul the net.

Selvedge: A strip of net reinforcement connecting the headline to the main layer of a
gillnet or a seine net.

Skiff: A light rowing boat, typically for one person.

Snood: A thin twine or monofilament line that attaches the hook to the mainline in a
longline or vertical line. It is also called a gangion or branch line.

Soak or soaking time: The amount of time (number of hours or days) from the date
a passive gear (e.g. set net or pot) is set in the water until the date it is next hauled.

Sonar: An electronic device that uses sound waves to locate and track fish shoals in the
vicinity of the vessel.

Static gear: A fishing gear set in the water to wait for fish to swim into it, such as
passive nets (gillnets, trammel nets, etc.), or attracting fish with lures and baits (such
as longlines and pots). These types of gear can be anchored to the sea bottom (fixed
gear) or left free to drift with the currents (drifting gear, such as driftnets and surface
longlines).

Strengthening or lifting bag: A cylindrical piece of netting completely surrounding
the codend of a trawl to strengthen it during the hauling procedure in case of a huge
catch. Strengthening bags prevent the codend from bursting when it is being lifted
on board the vessel. The mesh opening and the dimensions of this netting panel can
strongly influence the selectivity of the codend.

Sweep: A rope usually made of wire or combination rope that connects the otterboard
to the bridle, if any, or directly to the trawl wing. The sweep is much longer than the
bridles. In some trawl typologies, e.g. the Americana trawl, sweeps are not used and
bridles are connected directly to the otterboards.

Target species: The species or group of species of fish, crustaceans and molluscs that the
gear is designed to catch.

Tender: A boat for transportation and fishing (e.g. in purse seines, tenders are equipped
with lamps to attract the schools of fish) employed from a larger vessel.

Tex: A unit of measure for the linear mass density of fibres, defined as the mass in grams
per 1 000 m. The most commonly used unit is actually the decitex, abbreviated dtex,
which is the mass in grams per 10 000 m. Sometimes, on net drawings, the resultant
linear mass density of the rope is given (Rtex).

Tickler chain: Chain towed ahead of the leadline to disturb fish, crustaceans or molluscs
lying on the seabed.

Towing warps or wires: The wires (steel) used for towing fishing gear.

Trawl belly: The section of the lower panel between the lower wings and extension
piece of a trawl.

Trawl body: The tapered section in the front part of a trawl net.

Trawl length: The length of the whole trawl net in metres (codend excluded). The trawl
length is the total sum resulting from the addition of all the netting sections of the
upper panel. The length of each netting is calculated as the number of meshes along
the longitudinal axis of the net multiplied by the stretched mesh size. The trawl
length, together with a few other gear metrics (e.g. headline length, square width and
fishing circle), can be considered as a good proxy metric for the estimation of trawl
dimensions.

Trawl rig: Term used to cover all the components in a trawl net rig (e.g. doors, sweeps,
bridles and net).
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Trawl winch: A mechanically driven machine used for hauling and storing trawl warps,
sweeps and often the trawl net (net-winding winch or net drum). This winch has one
or more drums, which may operate independently or simultaneously to hold in or
let out trawl warps and sweeps. In a modern trawl, usually two winches are present:
one for warps and one for sweeps and the net.

Twine: It is formed by twisting yarns or filaments and used to manufacture netting.

Twin rig trawl: The trawling technique in which a vessel simultaneously tows two
identical otter trawls side by side.

Twisted netting twine: A twine composed of two or more filaments twisted together.
Twisting is the spiral disposition of the filaments to compose a single netting yarn.

T90: It is the traditional diamond mesh netting turned 90°. This netting configuration is
sometimes used in seines and driftnets.

Warp: The towing rope or wire that connects the trawl and the trawler.

Vertical slack: In passive nets, it is the ratio between the real height (the effective height
while the net is on the bottom) and the stretched net height. The amount of slackness
facilitates the entanglement of a fish. In the case of trammel nets, the vertical slack
is the ratio between the height of the external panel and that of the internal netting
panel.

Wings: The tapered sections extending forwards from two sides of the main body of the
net, with each wing being divided into a bottom wing and top wing. The wingends
are the nearest part of the net to the boat during towing.

Wingend: The terminal point of the wing of a trawl. It may refer to the upper wingend
or lower wingend.
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In the Mediterranean and Black Sea region, fishing has been practised since ancient
times. Several prehistoric and ancient historical finds in Mediterranean countries (e.g.
cave paintings depicting tuna fishing in Sicily’s Egadi Islands archipelago dating back
to the Palaeolithic and Neolithic periods and ancient Roman mosaics dating back more
than 2000 years) testify to the importance of this activity and clearly show detailed
illustrations of both the gear used and the species exploited (Plate 1). Some of these
catching practices have remained effectively unchanged over the centuries, except for
the fact that new materials, vessels and technologies are used.

PLATE 1
Mosaics found in Tunisia depicting fishing using a boat seine (a),
falling net (b), pole-line (c) and pots (d)

However, over time, fishers have progressively developed their fishing skills and
have contrived to catch fish, crustaceans, molluscs and other marine organisms in any
environment: throughout the water column, on the bottom or even by excavating the
bottom to catch the organisms living in the sediment or taking refuge inside burrows.
As a result, a wide range of fishing gear is employed in the Mediterranean fishing
sector, designed to catch organisms in different environments.

Towards a rational and sustainable management of fishery resources, it should
be remembered that fishing is an activity by which humans take resources from the
natural environment to obtain food, but also to produce a good that can be bought
and sold. This resource is renewable but also depletable; thus, fishing is an activity
that should be managed responsibly by setting certain technical requirements through
regulations. It is essential to know the technical characteristics of the gear that may
influence selectivity, impact the bottom or catch sensitive and vulnerable species,
among other negative effects.

In the last fifty years, the harvesting of marine resources by humans has become
increasingly efficient, as the understanding of the habits and behaviours of the target
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species has steadily increased. Over time, fishing technology has markedly developed
with fishing systems becoming ever more sophisticated and adept at catching the most
desirable species. This evolution is still in progress, as technological development
continues. Consequently, these technical advancements in fishing gear have generally
led to more economically efficient fishing operations and improved access to resources.
On the other hand, they have also led to an increased exploitation of living marine
resources, including overexploitation of certain species, as well as impacts on the
marine environment and vulnerable species.

As a result of improved awareness of the environmental impacts of fisheries, a
stronger focus has been placed on understanding the effects of different fishing gear
on living marine resources and the marine environment, as well as developing less
damaging and more selective techniques. To this end, fishing technologists play an
important role in providing fishery managers, fishers and other stakeholders with
useful advice and technical solutions for mitigating the adverse impacts of fishing gear.

The present catalogue was prepared in order to provide relevant stakeholders
— including policymakers, fisheries managers, researchers and scientists, fisheries
inspectors and fishers themselves — with a practical and comprehensive reference
document on fishing technology in the Mediterranean and the Black Sea. The catalogue
provides readers with a review of the different types of fishing gear used in the region, as
well as the main subregional variations. In this way, the catalogue is foreseen as a tool to:

e help Members of the Food and Agriculture Organization of the United Nations (FAO),
regional fishery organizations, and othersinvolved in fishery statistics and management
to properly identify and report fisheries captures made using various types of gear;

e support the preparation, implementation and enforcement of fisheries management
measures, by giving monitoring, control and surveillance personnel information to
identify the type of fishing gear with regard to licensing and authorizing fishing
operations;

e aid in the prevention, deterrence and elimination of illegal, unreported and
unregulated fishing;

e support efforts to improve selectivity in order to reduce bycatch (both discards
and the incidental catch of vulnerable species) and reduce impacts on the marine
environment; and

e support efforts to optimize fishing vessel performance, including measures to
improve cost-effectiveness and energy efficiency.

In this way, the present document supports an ecosystem approach to fisheries
management and the implementation of the FAO Code of Conduct for Responsible
Fisheries, which notes that “States and sub-regional or regional fisheries management
organizations and arrangements should promote, to the extent practicable, the
development and use of selective, environmentally safe and cost-effective gear and
techniques” (FAO, 1995).

Given the extreme variability of the fishing gear in use, with technical characteristics
that differ from country to country, as well as regionally and locally, this document
does not claim to be an exhaustive catalogue of all the different kinds of fishing gear
in use in the Mediterranean, but rather aims to provide an overview of the general
characteristics of the types of gear and catching methods. Therefore, this catalogue does
not contain detailed technical plans of all fishing gear. Instead, a general description
of the different types of fishing gear is given with references to local specificities.
Where the fishing gear is of considerable importance in an area and/or country, an
attempt is made to expand on the description as far as possible. This review is based
on a bibliographic search conducted on available documents (scientific publications,
technical reports, national fishing gear catalogues, among others) and sometimes
on observations and measurements made by the authors and contributors involved.
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Therefore, it is possible that some locally used fishing gear may have escaped the
survey or that the characteristics of the gear currently in use may show small variations
from what is reported in this document.

Overview

Numerous fishing techniques are used in the Mediterranean and Black Sea region,
and the same technique may have different variations from one area of the region to
another. For this reason, an extensive literature review using various sources (e.g. peer-
reviewed, as well as grey literature and reports) was conducted and attempts were made
to collect information that is as comprehensive as possible. The information compiled
through the literature review was then validated by subregional and national experts.
The resulting catalogue presents an overview of the main fishing gear used in the
region, including the principal subregional variations.

The catalogue is divided into seven chapters, five of whcih are based on the five
macrocategories of the General Fisheries Commission for the Mediterranean (GFCM)
Data Collection Reference Framework (DCRF) fleet segmentation (Table 1), namely:

trawlers
seiners
polyvalent
dredgers

e longliners

These sections are complemented by two additional sections, namely “other fishing
methods and practices”, which describes other less common gear that cannot be readily
included among the previous categories, and “fishing gear used in the lagoons”. Each
chapter provides a description of the general characteristics of the type of fishing
activity, as well as a review of the main target species. Further details are then provided
for each of the main types of gear (Table 2), including a review of the main subregional
variations.

Classification of fishing gear

Fishing gear is commonly classified into two main categories: active and passive gear.

Active types of fishing gear are those that involve movement of the gear by means
of the vessel’s propulsion system, or through winches, with the vessel either anchored
or slowly moving. The movement of the towed gear may be roughly rectilinear, as in
the case of towed nets (bottom trawls and pelagic nets) and some types of dredges, or
it may involve encircling an area where the target species are present, as in the case of
surrounding nets and seines. These types of gear can be towed by one or two vessels
along the bottom or at any depth in mid-water or on the surface to catch demersal
as well as pelagic species. Therefore, catching with active types of gear is based on a
calculated chase of the target species, combined with different ways of catching it.

Passive types of gear include gear whose use does not require active movement by
the fishing vessel to catch fish; these are mainly nets and longlines anchored on the
bottom (e.g. gillnets, entangling nets, trammel nets and set longlines) or drifting with
the currents (driftnets and drifting longlines) and traps and pots. Passive gear may be
anchored to the bottom, drift on the surface or in the water column or be slowly towed
by the vessel (troll lines). The capture of fish is generally based on the movement of
target species towards the gear. In fact, both demersal and pelagic marine organisms
can be caught or entrapped by passive gear incidentally (passive nets), voluntarily
enter the gear (traps) or be attracted towards a bait (longline). The catch is harvested
only once the gear is hauled back after a period of setting (from a few hours to a few
weeks, depending on the gear type). Passive types of gear in the Mediterranean Sea are
commonly used by small vessels of the artisanal fisheries.
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To facilitate the preparation of scientific advice to inform fisheries management,
the DCRF requires data to be collected and transmitted according to relevant fleet
segments. The DCRF fleet segments are a combination of vessel groups and length
classes (Table 1).

Table 1
Fleet segments considered in the GFCM Data Collection Reference Framework
Length classes (LOA)
Vessel groups
<6m 6-12 m 12-24 m >24m
Small-scale P-01 P-02 P-03 P-04
vessels without
engine using
passive gear P-13
Small-scale P-05 P-06 P-07 P-08
Polyvalent P vessels with
engine using
passive gear
P-11 P-12
P-14
S-03 S-04
Purse seiners S-01 S-02
S-09
Seiners S
S-07 S-08
Tuna seiners S-05 S-06
S-10
D-02 D-03
Dredgers D Dredgers D-01 D-04
D-05
Beam trawlers T-01 T-02 T-03 T-04
T-06 T-07 T-08
Trawlers T Pelagic trawlers T-05
T-13
Trawlers T-09 T-10 T-11 T-12
L-02 L-03 L-04
Longlines L Longliners L-01
L-05

Vessel groups are defined as “fishing vessels, regardless their size, using the same
gear for more than 50 percent of the time at sea during the year”. In line with this
definition, the five macrocategories of vessel groups (polyvalent, seiners, dredgers,
trawlers, longliners) are therefore based on their gear characteristics and, for this
reason, the present catalogue is organized according to these macrocategories.

The polyvalent group includes all fishing vessels using more than one gear with
a combination of passive and active gear, none of which’s use exceeds more than 50
percent of the time at sea during the reference year. This group includes the types
of fishing gear commonly used in small-scale fisheries and those not included in the
previous categories.

Within the five macrocategories of vessel groups, numerous types of fishing gear
are used. In order to promote standardization worldwide, the different types of fishing
gear are classified on the basis of an international standard. The International Standard
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Statistical Classification of Fishing Gear (ISSCFG) was originally adopted during the
tenth Session of the Coordinating Working Party on Fishery Statistics (CWP) (Madrid,
22-29 July 1980) and published by FAO (Nédélec and Prado, 1990). The revised
Classification — ISSCFG Revision 1 (Annex M II) — has been endorsed and adopted
for CWP Members” implementation by the CWP at its twenty-fifth Session (Rome,
23-26 February 2016). The new classification is shown in Table 2. Compared with the
previous classification, this system was simplified into two tiers (or two levels). As
such, this change left the third tier to be defined by users requiring more detailed gear

classification.

Table 2

Revised International Standard Statistical Classification of Fishing Gear

Gear categories Subcategories Standard ISSCFG
(first tier) (second tier) abbreviations code
Surrounding nets 01
Purse seines PS 01.1
Surrounding nets without purse LA 01.2
lines
Surrounding nets (nei) SUX 01.9
Seine nets 02
Beach seines SB 02.1
Boat seines SV 02.2
Seine nets (nei) SX 02.9
Trawls 03
Beam trawls TBB 03.11
Single boat bottom otter trawls OTB 03.12
Twin bottom otter trawls oTT 03.13
Multiple bottom otter trawls OTP 03.14
Bottom pair trawls PTB 03.15
Bottom trawls (nei) TB 03.19
Single boat midwater otter trawls OTM 03.21
Midwater pair trawls PTM 03.22
Midwater trawls (nei) ™ 03.29
Semipelagic trawls TSP 03.3
Trawls (nei) X 03.9
Dredges 04
Towed dredges DRB 04.1
Hand dredges DRH 04.2
Mechanized dredges DRM 04.3
Dredges (nei) DRX 04.9
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Gear categories Subcategories Standard ISSCFG
(first tier) (second tier) abbreviations code
Lift nets 05
Portable lift nets LNP 05.1
Boat-operated lift nets LNB 05.2
Shore-operated stationary lift nets LNS 05.3
Lift nets (nei) LN 05.9
Falling gear 06
Cast nets FCN 06.1
Cover pots/Lantern nets FCO 06.2
Falling gear (nei) FG 06.9
Gillnets and 07
entangling nets
Set gillnets (anchored) GNS 07.1
Drift gillnets GND 07.2
Encircling gillnets GNC 07.3
Fixed gillnets (on stakes) GNF 07.4
Trammel nets GTR 07.5
Combined gillnets—trammel nets GTN 07.6
Gillnets and entangling nets (nei) GEN 07.9
Traps 08
Stationary uncovered pound nets FPN 08.1
Pots FPO 08.2
Fyke nets FYK 08.3
Stow nets FSN 08.4
Barriers, fences, weirs, etc. FWR 08.5
Aerial traps FAR 08.6
Traps (nei) FIX 08.9
Hooks and lines 09
:sgﬁiI;Zis and hand-operated pole- LHP 09.1
II\i/rl:?acshanized lines and pole-and- LHM 09.2
Set longlines LLS 09.31
Drifting longlines LLD 09.32
Longlines (nei) LL 09.39

Vertical lines LvT 09.4
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Gear categories Subcategories Standard ISSCFG

(first tier) (second tier) abbreviations code
Trolling lines LTL 09.5
Hooks and lines (nei) LX 09.9

Miscellaneous gear 10
Harpoons HAR 10.1

Hand implements (wrenching gear,

clamps, tongs, rakes, spears) MHI 102
Pumps MPM 10.3
Electric fishing MEL 10.4
Pushnets MPN 10.5
Scoopnets MSP 10.6
Drive-in nets MDR 10.7
Diving MDV 10.8
Gear nei MIS 10.9
Gear not known 99
Gear not known NK 99.9

Source: FAO. 2016. International Standard Statistical Classification of Fishing Gear. Handbook on Fisheries Statistics. Rome.
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Subregional approach

Based on the DCRE, a subregional approach to fishing gear classification was adopted
to better address the specificities of the Mediterranean and the Black Sea and to facilitate
the integration between these data and the DCRE. The identified five subregions are:
western Mediterranean, central Mediterranean, Adriatic Sea, eastern Mediterranean
and Black Sea.

FIGURE 1
GFCM area of application, subregions and geographical subareas

——— FAO statistical divisions GFCM geographical subareas (GSAs)

GFCM subregions

= Western Mediterranean = Central Mediterranean B Adriatic Sea H Eastern Mediterranean M Black Sea

02. Alboran Island
03. Southem Alboran Sea

Southern and central
Tyrrhenian Sea
: 11.1. Western Sardinia o
:
b _ =

Note: At its forty-fifth session in November 2022, the GFCM agreed to divide GSA 21 (Southern lonian Sea) into three subareas. The subdivision of
GSA 21 into GSAs 21.1, 21.2 and 21.3 will be applied in 2023.



1. Trawlers

1.1 General characteristics
Trawling is the operation of towing a net with one or two vessels to catch marine
organisms. As such, trawling encompasses a wide range of gear designs and methods of
operation. In general, trawl nets, large or small, used on the bottom or in mid-water, are
funnel shaped, with side netting panels extended forward to form wings that guide the
harvested fish into the centre of the net entrance (net mouth), then towards the main
body up to the codend, where the catch is collected. The net may consist of two panels
(upper and lower, also called faces) or four panels (upper, bottom and side panels).
The basic requirements for operating the trawl net are: sufficient power to tow the
net; a system to keep the net mouth open while towing; a system of wires to connect
the net and gear to the source of towing power; and the ability to haul and lift the
gear. Towing speeds range from 2 knots (1 m/s) to 8 knots (4.1 m/s) and fishing in the
Mediterranean and the Black Sea is conducted at depths ranging from 10 m to 800-900 m.
In its basic design, a trawl net comprises the following:

* The open end through which fish enter, known as the trawl mouth. It is framed by
an upper headrope and a lower footrope.

* A connected section of rope, known as the footrope or groundrope, which is
usually made of polyamide (PA) or polyethylene (PE) and maintains ground contact
through the use of several weights distributed along it. The length of the headrope
and footrope is one of the main proxy metrics for direct estimation of the trawl
dimensions. Very often a chain and/or pieces of lead may be joined to the footrope
to increase the bottom contact.

® The upper edge of the net mouth, known as the headrope or headline. Several floats
are attached to the headrope to lift the upper part of the net. Floats, usually spherical,
are made of strong plastic or aluminium alloy to withstand implosion at maximum
fishing depth. The opposite effects of the headrope and footrope guarantee the
vertical opening of the net.

e The tapered sections extending forwards from two sides of the main body of the net,
known as wings, with each being divided into a bottom wing and top wing.

e The central main part or section of the net or trawl, known as the body, which
is located between the wings and the extension piece. It is a tapered section and
consists of a lower and upper panel.

 The untapered or cylindrical section of netting, known as the extension piece, either
inserted between the body and codend or attached to the end of the codend to
increase its length. Sometimes the extension is missing and the codend is directly
joined to the body.

e The rearmost part of the trawl net, known as the codend, where the catch
accumulates during towing, having either a cylindrical or tapered shape. According
to Recommendation GFCM/33/2009/2 on the minimum mesh size in the codend of
demersal trawl nets, the members and cooperating entities of the GFCM shall adopt
and implement, at latest by 31 January 2012, a minimum 40 mm square mesh codend
or a diamond mesh size of at least 50 mm, of acknowledged equivalent or higher size
selectivity, for all trawling activities exploiting demersal stocks when operating in the
GFCM area of application (GFCM, 2022).

The main sections of a trawl net are the top wing, lower wing, top belly, lower belly,

top codend and lower codend (Figure 2). Details of the mesh size for each section are

shown in Figure 3 and details of how to calculate the headline and leadline are shown

in Figure 4.
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FIGURE 2
Trawl net sections

Material  mm 43.20

LOWER WING

TOP WING

PE 210d/27 46

TOP BELLY OF THE NET
Lower belly is not shown because it is the same as the top part

Protective bag (PB)

PB 100 90 PPO®35

CODEND (TOP)
Codend (lower) = Codend (top)

Source: redrawn from Sala, A., Bréi¢, J., Conides, A., De Carlo, F, Klaoudatos, D., Grech, D., Lucchetti, A. et al. 2013. final
project report. Technical specifications of Mediterranean trawl gears (myGears). Specific project Nr. 5 — Framework service contract
Mediterranean Halieutic Resources Evaluation and Advice (MAREA). Bari, Italy, COISPA, Rome, CNR, Attiki, Greece, HCMR, Livorno,
Italy, CIBM, Pefiscola, Spain, SUMASPE, Guilvinec, France, SIMRAD.
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FIGURE 3
Technical specifications of a trawl net
Mesh size
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Source: redrawn from Sala, A., Bréi¢, J., Conides, A., De Carlo, F, Klaoudatos, D., Grech, D., Lucchetti, A. et al. 2013. Final
project report. Technical specifications of Mediterranean trawl gears (myGears). Specific project Nr. 5 — Framework service contract
Mediterranean Halieutic Resources Evaluation and Advice (MAREA). Bari, Italy, COISPA, Rome, CNR, Attiki, Greece, HCMR, Livorno,
Italy, CIBM, Peniscola, Spain, SUMASPE, Guilvinec, France, SIMRAD.
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FIGURE 4
Trawl net headline and leadline length calculation
Total Total
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Note: diameter (¢); headline length: 19.5 x 2 + 4.2 = 43.2 m; leadline length: 24 x 2 + 4.2 =52.2 m.

Source: redrawn from Sala, A., Bréi¢, J., Conides, A., De Carlo, F, Klaoudatos, D., Grech, D., Lucchetti, A. et al. 2013. Final
project report. Technical specifications of Mediterranean traw! gears (myGears). Specific project Nr. 5 — Framework service contract

Mediterranean Halieutic Resources Evaluation and Advice (MAREA). Bari, Italy, COISPA, Rome, CNR, Attiki, Greece, HCMR, Livorno,
Italy, CIBM, Pefiiscola, Spain, SUMASPE, Guilvinec, France, SIMRAD.
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A trawl gear can also be composed of a funnel net fixed to a horizontal beam, or to
a frame that determines its horizontal opening, and supported by slides that facilitate
sliding along the bottom (beam trawl).

Table 3
Classification of trawl nets according to the International Standard Statistical Classification of
Fishing Gear

Gear categories Subcategories Standard ISSCFG code

(first tier) (second tier) abbreviations

Trawls 3
Beam trawls TBB 3.1
Single boat bottom otter trawls OTB 3.12
Twin bottom otter trawls oTT 3.13
Multiple bottom otter trawls OTP 3.14
Bottom pair trawls PTB 3.15
Bottom trawls (nei) TB 3.19
Single boat mid-water otter trawls OTM 3.21
Mid-water pair trawls PTM 3.22
Mid-water trawls (nei) ™ 3.29
Semipelagic trawls TSP 33
Trawls (nei) X 3.9

Source: FAO. 2016. International Standard Statistical Classification of Fishing Gear. Handbook on Fisheries Statistics. Rome.

The classification of trawl nets (Table 3) considers different technical and operational
factors:

e trawl technique (single boat, pair trawling, multi-rig trawl);

e operating depth (bottom trawl, mid-water trawl, semipelagic trawl);

e type of horizontal opening (otter trawl, beam trawl, pair trawl); and

e information about trawl nets in the Mediterranean Sea that has been collected from
the myGears project (Sala et al., 2013), which reports a comprehensive review for the
European Union and some non-European Union countries.

1.1.1 Mesh size measurements

Mesh size is the distance between the centres of two opposite knots in the same mesh
when fully extended in the N-direction (the direction at right angles to the general
course of the netting yarn, “normal”) or the distance between the centres of two
opposite joints in the same mesh when fully extended along its longest possible axis
for knotted netting and knotless netting, respectively. Mesh opening is the longest
distance between two opposite knots in the same mesh when fully extended or the
inside distance between the opposite joints in the same mesh when fully extended for
knotted netting and knotless netting, respectively (Figure 5). Mesh side or mesh bar
is the distance between two sequential knots or joints measured from centre to centre
when fully extended (Figure 6).
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FIGURE 5
Method for measuring mesh size (left) and for measuring mesh opening (right)

Source: A. Lucchetti. 2012. MAREA Specific Contract n°® 3 — Estimation of maximum net length of trammel nets, gillnets and
combined bottom set nets by using the volume or the mass of the net (ARCHIMEDES). Final report. Rome, CNR-IAMC, Bari, Italy,
COISPA Tecnologia & Ricerca, Attiki, Greece, HCMR, Livorno, CIBM, Athens, LAMANS, Tirana, LAPD.

FIGURE 6
Method for measuring mesh bar in diamond and square mesh

Diamond mesh netting Square mesh netting
1 mesh
1 full
mesh
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deep 4 n;z:zes
1 bar
sl length
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or bar

Source: A. Lucchetti. 2012. MAREA Specific Contract n°® 3 — Estimation of maximum net length of trammel nets, gillnets and
combined bottom set nets by using the volume or the mass of the net (ARCHIMEDES). Final report. Rome, CNR-IAMC, Bari, Italy,
COISPA Tecnologia & Ricerca, Attiki, Greece, HCMR, Livorno, CIBM, Athens, LAMANS, Tirana, LAPD.

1.1.2 Trawl techniques

There are basically three main trawl techniques: the single trawl technique (one vessel-
one net), the multi-rig trawl technique (one vessel-more than one net), which includes
the twin trawl technique (one vessel-two nets), and the pair trawl technique (two
vessels—one net).

The single trawl technique is the most widespread demersal trawling technique,
through which demersal species are herded by the doors, sweeps and bridles. In such
fisheries, the door spread and wingend opening are important parameters affecting
catchability, but the vertical opening can also be significant for demersal fish species
that have been shown to exhibit upward escapement behaviour when approaching the
mouth of the trawl.

The multi-rig trawl technique involves a more sophisticated rigging that allows the
towing of two (twin trawl) or more nets by the same vessel. For instance, the Italian
rapido trawl is a classical multi-rig trawl, as the commercial vessel typically tows
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four sets of gear simultaneously. In twin trawl rigging, recently reintroduced in the
Mediterranean Sea, towing two nets side by side enhances the horizontal opening at
the wingends of the trawl, increasing the effective swept area (by approximately one-
third), and hence the catch.

The pair trawl technique, where one trawl is towed between two vessels, is used
primarily to tow very large nets when targeting dense shoals of pelagic species such as
anchovy (Engraulis encrasicolus) and sardine (Sardina pilchardus). The use of large nets
increases the swept area and the catchability compared to single trawling under certain
conditions. Moreover, in pelagic single trawling, the school of fish can be scared by the
passage of the vessel directly in front of the trawl, whereas in a pair trawl operation the
boats can spread further apart and the fish can be herded back between the boats into
the trawl. The demersal pair trawl technique is no longer used in the Mediterranean

and the Black Sea.

1.1.3 Operating depths

Trawls may be towed over the seabed by digging into it — bottom trawl — or at any
depth in mid-water — mid-water trawls — according to the target species. There is also a
third category, not very common in the Mediterranean and the Black Sea and difficult
to catalogue, which is defined as a semi-pelagic trawl because the net or otterboards do
not touch the bottom.

It is a common practice to refer to the towed nets on the bottom as “bottom or
demersal trawling”. They are usually fitted with a weighted footrope that can be
equipped with a tickler chain between the wings and just in advance of the net-mouth
footrope to enhance the catch efficiency. This chain has the effect of forcing the typical
target species — shrimp and flatfish — upwards and into the net mouth, thus improving
the catch. Therefore, harvesting of marine resources in the proximity of the seabed
requires fishing techniques that often interact with the bottom habitat, making this
technique the most impactful at the global scale and especially in the Mediterranean
(Amoroso et al., 2018).

Trawls can also be towed in mid-water to catch pelagic species and therefore are
called mid-water or pelagic trawls. In mid-water trawling, the net can be towed by
one (single boat) or two vessels (pair trawling) and is fitted and rigged to capture small
pelagic species such as anchovy and sardine, and to a lesser extent other pelagic fish
such as jack and horse mackerel nei (Trachurus spp.) and mackerel (Scomber spp.). A
pelagic trawl is towed at the appropriate level in the water column to intercept the
target shoal, with gear depth being controlled by altering the towing speed and/or
warp length. Use of electronic equipment such as an echo-sounder is common and is
essential to detect fish concentrations ahead of the net and, hence, to allow the trawl
path and depth to be adjusted accordingly.

The semi-pelagic trawl is a hybrid system between a mid-water trawl and a bottom
trawl used to catch fish off the seabed. The system can be rigged with the otterboards
off the seabed (efficient pelagic otterboards with a high aspect ratio are often used)
and can also be designed to have the trawl net off the seabed (the footrope may be
lightened), while the trawl doors are on the bottom (He, 2007).

1.1.4 Horizontal opening

Three categories of trawls can be distinguished based on how their horizontal opening
is maintained: otter trawls, beam trawls and pair trawls.

Otter trawling takes its name from the trawl doors or otterboards used to spread the
net horizontally. The otterboards have two additional main functions: to provide the
front bottom contact points of the trawl gear; and to herd and stimulate fish to swim
towards the trawl path. The basic otter trawl rigging comprises the towing vessel, two
wires connecting the vessel to the otterboard, two otterboards (trawl doors) that are
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used to spread the connecting wires and hence hold the net open horizontally, two
sweeps and/or bridles connecting the otterboards to the net, and finally the trawl net.
In a single boat pelagic trawl, the horizontal opening is maintained by spreading
the two wings by means of two or four doors, i.e. two small pelagic doors and two
traditional bottom doors. The otterboards are connected to the trawl wings by sweeps
or bridles (generally ropes). These connections vary in length from a few metres up to
300 m.

Otterboards are considered the most significant source of bottom impacts from
the entire trawl system. As a consequence, recent growing interest has led to the
development of more hydrodynamic efficient doors, in terms of maximizing spread
forces while minimizing resistance.

Beam trawling takes its name from the metal beam (or frame) used to maintain the
horizontal and vertical opening of the gear. The net of a beam trawl consists of a cone-
shaped body ending in a bag or codend that retains the catch. The gear is towed on the
bottom by means of sledges or shoes mostly made of steel. No hydrodynamic forces
are needed to keep a beam trawl open. As such, beam trawls are often preferred for
catching demersal flatfish and shrimp, particularly closer to shore; the towing warps
are attached directly to the beam.

In pair trawling, the horizontal opening of the net towed by two vessels is maintained
by the distance between the two boats.

1.2 Bottom trawls

A bottom trawl is a cone-shaped net towed on the seabed and designed to harvest
marine resources in the proximity of the seabed, or even sunken in the sediment. Fishers
have found ingenious ways to adapt their trawls to the local fishing conditions, so that
in each area and country there are several different net designs and characteristics. The
footropes of Mediterranean and Black Sea bottom trawls often consist of components
such as heavy-duty ropes, chains and weights to ensure that seabed contact is
maintained during fishing while minimizing the risk of damage to the net. Otterboards
(used in single boat bottom trawls) assist in keeping the net in contact with the seabed
and guarantee the horizontal net opening. As such, the horizontal opening can also
be defined by a rigid beam or frame (beam trawl). The opposite buoyancies of the
headrope and groundrope of the otter trawl or the rigid frame of a beam trawl maintain
the vertical opening of the trawl net. The net may have more than one codend that splits
the catch in order to reduce fish damage and improve fish quality. In the Mediterranean
and the Black Sea, bottom trawling is capable of operating over many types of seabed
and at depths ranging from 10 m to 800 m.

1.2.1 Single boat bottom otter trawls

The single trawl technique (one vessel-one net), commonly used to target benthic or
demersal species, is the most widespread demersal trawling technique. Otter trawls
take their name from the trawl doors or otterboards used to spread the net horizontally
(Figure 7). In this technique, the door spread and wingend opening are important
parameters affecting catchability. The vertical opening can also be important for
demersal fish species that exhibit upward escapement behaviour when approaching the
mouth of the trawl.

Depending on the target species, bottom otter trawls are usually towed at a speed
between 2.5 knots and 4.5 knots. The duration of a tow depends mainly on the bottom
depth, expected density of fish (whether fish are aggregated or not), the bottom
properties (mud or sand) and the slope in the fishing area. It ranges from 30 minutes to
5 hours (for deep-water crustacean fisheries); commonly it is 1-2 hours.
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FIGURE 7
Single boat bottom otter trawl rigging

Source: Seafish. 2023. Fishing gear database. In: Seafish. Cited 23 May 2023. Edinburgh. www.seafish.org/responsible-sourcing/fishing-gear-
database/?t=docGear/

In brief, the traditional rigging of an otter trawl comprises (Figure 8):

e The onboard winch, having one or more horizontally mounted drums and/or
warping ends on which a rope may be wound. Auxiliary drums may be used to hold
the net after hauling.

e Two warps or wires, i.e. long flexible steel ropes connecting the vessel to the
otterboard. The length of the warps strongly depends on the bottom depth. At
depths of less than 70 m, the length of the warps is 7-10 times the depth of the
seabed (3-5 m for the eastern Mediterranean and the Black Sea), while it is reduced
to 2-2.5 times the depth of the seabed in fishing areas deeper than 100 m. In trawl
gear, the winches installed on deck control the trawling warps and store them when
not in use.

* Two otterboards or trawl doors to hold the net wings open horizontally. The
otterboards have three main functions:

e to spread the trawl horizontally during towing;
¢ to provide the front bottom contact points of the trawl gear; and
e to herd and stimulate fish to swim towards the trawl path.

® Two sweeps, which are the ropes, usually made of wire or combination rope,
connecting the otterboard to the net wing on either side of a trawl net.

® The two wingends (upper and lower) can also be linked to the sweeps by means
of bridles. Usually, two bridles on each side of the net are present. Certain types
of trawl design show that the otterboard is directly joined to the net wing through
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a short bridle and without sweeps (i.e. in the Italian Americana net). In certain
types of nets, two bridles are connected to the main sweep and sometimes directly
to the door. The sweeps usually have bottom contact during towing and are used
to substantially increase the area of seabed swept by the gear and herd the fish
towards the trawl mouth, at very little cost in terms of additional towing power and
generating improved productivity. Sweeps can vary in length from a few metres up
to 300 m.

* A funnel-shaped net ending with a codend. The net may consist of two faces — top
and bottom — or four faces — top, bottom and sides.

The sweeps/bridles and otterboards herd the fish and stimulate them to swim towards
the trawl path. The contact of the otterboards and sweeps with the bottom, as well as
the water turbulence behind the boards, generate a cloud of mud and sand that, together
with the noise created, leads to a herding effect of the fish into the net (Lindeboom and
de Groot, 1998). Therefore, the capture success usually depends on how many fish are
present in the swept area that are overtaken by the trawl and enter the net and how
many are able to escape over or under the trawl. Once the fish have entered the net,
escapement is a matter of selectivity.

FIGURE 8
Typical single boat bottom otter trawl
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otter board
headrope and floats

upper bridle

\ sweep (owar bridia groundgear (footrope)

Source: He, P, Chopin, F., Suuronen, P, Ferro, R.S.T & Lansley, J. 2021. Classification and illustrated definition of fishing gears. FAO Fisheries and
Aquaculture Technical Paper No. 672. Rome, FAO. https://doi.org/10.4060/cb4966en

Several different net designs are used in the Mediterranean Sea that are relevant to sea
bottom characteristics, traditions and target species, among other factors. Three main
conceptual trawl typologies can be defined in Mediterranean and Black Sea bottom
otter trawling.


https://doi.org/10.4060/cb4966en
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Demersal/bottom two-face trawls

The two-face (or panel) trawls are normally employed for the capture of benthic
animals living close to the bottom, such as flatfish, red mullet (Mullus barbatus)
and shrimp in particular, but also demersal fish such as European hake (Merluccius
merluccius). These nets usually have long sweeps and short bridles (when present),
a large wingend spread and low vertical opening (1-2 m; Figure 9). Most of the
traditional Mediterranean trawls belong to this type, including the Italian volantina
and tartana and the Spanish cadenero, huelvano and minifalda. They are commonly
made up of knotless PA netting. Short bridles are usually present in the configuration
with cut-wings (such as the volantina; Plate 2). The headrope and groundrope of the
two wingends can be joined to the sweep by means of a danleno stick (an iron rod of
around 20-40 cm joined to the sweep by means of short chains or ropes) that keeps the
headrope and leadrope apart, as in the case of a tartana trawl, or by a danleno triangle,
where two short bridles are joined to the sweep by means of a triangle made of steel or
iron with swivels, as in the case of volantina net. In the first case (with the headrope
and groundrope directly connected to the danleno), the net has a low vertical opening
while towing is in progress (around 1-1.5 m or less).

FIGURE 9
Technical specifications of a demersal/bottom two-face trawl

Upper panel Lower panel
Mesh Mesh Linear 46.3m
num. size density
(mm) (RTex) T 075 075
210 100 1500 AN AN AN AN 21.5m
60.0 m .
Linear Mesh
density size
280 L 280 _ _ (RTex) (mm)
300 55 300
75 60 1800 AN 7500 50
300 300
40 60 1800 N2B N\_ 300,00 \ [ e300 ~ | | v
115 60 1800 1N 2B 7500 50
PA knotless \ ‘AN 7-50-0 . ;O B
130 56 1800 2N 2B I Py

4500 50
155 44 1800 Strengthening bag
PA #120 mm
""""""" 70 103 h | oo
150 44 4241 Square mesh AB C 50 50
70
.............. 103 3600 46
____________ 2 2 . 2 2L
2 » e AN PA knotted N5 _/]an 9000 12
8 _ 55 _180_ _ _ _ IN2B - -
110 50 1800 2N 2B PA knotless 1N 2B 9000 70

Mesh
num.

PA knotless

415

PA knotted

100

Source: redrawn from Sala, A. & Lucchetti, A. 2011. Effect of mesh size and codend circumference on selectivity in the Mediterranean demersal

trawl fisheries. Fisheries Research, 110(2): 252-258.
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However, this basic scheme can have many local variations. In the Mediterranean, there
are many types of two-face trawls, as highlighted in the European myGears project
(Sala et al., 2013).

Some examples are given in Figure 10.

FIGURE 10
Two-face trawl designs used in the Mediterranean

Cadenero Huelvano or Valvano
Minifalda or minifalta Pescado fondo duro

AVZ LN ﬁﬁ@ﬁ
TV Y

Tartana or maglioutch Volantina

WHY E‘%ﬁ

Source: redrawn from Sala, A., Bréi¢, J., Conides, A., De Carlo, F, Klaoudatos, D., Grech, D., Lucchetti, A. et al. 2013. final
project report. Technical specifications of Mediterranean trawl gears (myGears). Specific project Nr. 5 — Framework service contract
Mediterranean Halieutic Resources Evaluation and Advice (MAREA). Bari, Italy, COISPA, Rome, CNR, Attiki, Greece, HCMR, Livorno,
Italy, CIBM, Pefiiscola, Spain, SUMASPE, Guilvinec, France, SIMRAD.

Normally, the demersal/bottom two-face trawl involves the use of rigging as shown
in Figure 11, with the trawl doors and the sweeps directly joined to the trawl wings,
usually by means of danleno sticks or spreaders.
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FIGURE 11
Details of a classical two-face bottom trawl rigging (side and front view) (top)
and of the wingends (bottom)

G
R

© A. Lucchetti
© M. Bdioul

Source: adapted from Eigaard, O.R., Rihan, D., Graham, N., Sala, A. & Zachariassen, K. 2011. Improving fishing effort descriptors: Modelling
engine power and gear-size relations of five European trawl fleets. Fisheries Research, 110: 39-46

PLATE 2
Volantina two-face bottom trawl with cut-wings used in the Mediterranean Sea
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Demersal/bottom four-face trawls

The four-face (or panel) trawls normally have higher vertical openings than the two-
face trawls, reaching up to 2-5 m (Figure 12). These nets are generally used to target
crustaceans such as the deep-water rose shrimp (Parapenaeus longirostris), giant red
shrimp (Aristacomorpha foliacea) and Norway lobster (Nephrops norvegicus). These
trawls are characterized by having two bridles of 10-15 m to increase the vertical
opening. Typical four-face nets are the Italian Americana, the Spanish cuadrado, dos
bocas, espada, tangonero and semitangonero, and the French jumeaux and filet a chains.
Manufactured mainly with knotted PE netting, they can sometimes have knotless PA
netting in the lower panel.

FIGURE 12
Technical specifications of a demersal/bottom four-face trawl

Upper panel Side panel Lower panel
Material ~ Mesh  Mesh Material ~ Mesh ~ Mesh Material  Mesh ~ Mesh
size  num. size num. size  num.
oy 12_0.50 35.7m 12 (mm) 4724 (mm) 14 060 45.6m 14
AB-Ag)
PE 10x3 ©
X
AN PE 123 80 170 1790
PE 10x3 80 170 AB! AB,
an 28 1N 4B
.............. | 130 TN Lne 7 7
152
PE 10x3 PE 12x3 60 87 v
AN mrmemeemsessseneesoeececooeens
PE 10x3 60 120 PE103 60 2055 4\ss PE 123 60 118
__________________________________________________________________________ 73
80
PE 10x3 56 200 AN PE 12x3 56 200
PE 10x3 56 200 48
............................................ 40

210

220

220

Source: redrawn from A. Lucchetti.

Similarly, in this case, the basic scheme can have many local variations, and therefore
in the Mediterranean Sea, many types of four-face trawls are used, as highlighted in the
European myGears project (Sala er al., 2013). Examples are given in Figure 13.
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FIGURE 13

Four-face trawl designs used in the Mediterranean
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Source: redrawn from Sala, A., Bréi¢, J., Conides, A., De Carlo, F.,, Klaoudatos, D., Grech, D., Lucchetti, A. et al. 2013. Final project report.

Technical specifications of Mediterranean trawl gears (myGears). Specific project Nr. 5 — Framework service contract Mediterranean Halieutic

Resources Evaluation and Advice (MAREA). Bari, Italy, COISPA, Rome, CNR, Attiki, Greece, HCMR, Livorno, Italy, CIBM, Peniscola, Spain, SUMASPE,

Guilvinec, France, SIMRAD.
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Normally, the demersal/bottom four-face trawl involves the use of the rigging
shown in Figure 14, with trawl doors, sweeps and bridles connecting the bridles with
the upper and lower part of the net wings (headline and leadline). This rigging can also
be found in two-face trawls with cut-wings (such as the volantina trawl).

FIGURE 14
Details of a four-face bottom trawl rigging (side and
front view) (top) and of the wingends (bottom)
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Source: adapted from Eigaard, O.R., Rihan, D., Graham, N., Sala, A. & Zachariassen, K. 2011. Improving fishing effort descriptors: Modelling
engine power and gear-size relations of five European traw! fleets. Fisheries Research, 110: 39-46.

Sometimes, trawl nets are rigged in such a way as to produce a much higher vertical
opening. These types of nets can be either two-face or four-face trawls (Figure 15). The
two-face trawl with the higher vertical opening is not so common and usually involves
the use of two wingends of the trawl connected to the doors by means of bridles. Typical
two-face trawls with high vertical openings are the French high opening net or grande
onverture verticale. This trawl typology always has a four-cable rigging.
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FIGURE 15
Details of a two-face trawl rigging with high vertical opening
(side and front view) (top) and of a trawl door rigging of
a four-face trawl with high vertical opening (bottom)

Source: adapted from Eigaard, O.R., Rihan, D., Graham, N., Sala, A. & Zachariassen, K. 2011. Improving fishing effort descriptors: Modelling
engine power and gear-size relations of five European trawl fleets. Fisheries Research, 110: 39-46.

The four-face trawls with high vertical openings are mainly used to catch demersal
and pelagic species (Figure 16). Compared to the grande ouverture verticale trawl, they
have a higher vertical net opening and are more efficient for catching pelagic species.
As such, these trawls are designed to have a mean vertical opening of around 4-10 m.
This trawl typology always has a four-cable rigging (Figure 17). A typical four-face
trawl is the trawl used in the International bottom trawl survey in the Mediterranean
(MEDITS). Normally, the four-face trawl involves the use of two ropes connecting the
lower wingend to the door and the upper wingend to the warp. It is not always easy to
distinguish this type of net from a single boat mid-water trawl.
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FIGURE 16
Technical specifications of a four-face trawl with high vertical opening

Upper panel Side panel Lower panel
35.7m 7.4m 40.0 m

MAT Mesh No. of
Rtex size meshes

MAT Mesh No of
Rtex size) meshes

................. mm) ... 3
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76 PRy 0 @
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LINES
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______________________ d  6.00 SST 10 mm) _(mm)
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Source: redrawn from Sala, A., Bréi¢, J., Conides, A., De Carlo, F., Klaoudatos, D., Grech, D., Lucchetti, A. et al. 2013. final project report.
Technical specifications of Mediterranean trawl gears (myGears). Specific project Nr. 5 — Framework service contract Mediterranean Halieutic
Resources Evaluation and Advice (MAREA). Bari, Italy, COISPA, Rome, CNR, Attiki, Greece, HCMR, Livorno, Italy, CIBM, Pefiscola, Spain, SUMASPE,
Guilvinec, France, SIMRAD.

FIGURE 17
Details of a four-face trawl with high vertical opening (side and front view)

Source: adapted from Eigaard, O.R., Rihan, D., Graham, N., Sala, A. & Zachariassen, K. 2011. Improving fishing effort descriptors: Modelling
engine power and gear-size relations of five European trawl fleets. Fisheries Research, 110: 39-46.

To summarize, the net is designed and rigged to catch species living on, near or
within the bottom, and its basic design involves the following components: headrope,
footrope, danleno stick, danleno triangle, wings, trawl body, extension piece, codend,
bottom-side chafer, strengthening bag, netting material and otterboards. For additional
details on these components, see Box 1.
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Box 1
Details of the single boat otter trawl

Headrope
The headrope is equipped with a series of floats to guarantee the vertical net opening. The number, material,

dimensions and shape of floats depend on the trawl net design and bottom depth.

Examples of headropes used for bottom trawl nets in the Mediterranean Sea

Lucchetti
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Standard headropes with floats rigged to them.

Footrope (or groundrope)

The footrope is designed to provide good contact with the bottom and increase catch efficiency. Usually
equipped with leads and/or chains, it can also be rigged with various types of ground gear (rubber discs,
bobbins, etc.) with the purpose of protecting the netting from damage and allowing continuous towing
without hook-ups. The dimensions of the groundrope, which range from a few centimetres up to 10 or
more centimetres in diameter, depend on the properties of the sea bottom.

Examples of footropes used for bottom trawl nets in the Mediterranean Sea

© D. Li Ve?!i and A Lucchetti

© A! Lucchgtt

Chains tightly joined to groundropes to enhance bottom contact. Festoons or loops of chain rigged to the
footrope to make it dig into the bottom
and disturb flatfish.

Thick footrope used in rough seabeds to
avoid trawl entanglement.
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Danleno stick (spreader)

The danleno stick is a bar of around 20-40 cm made of
iron or steel and attached to the outer end of a trawl net
wing to keep it stretched vertically. This iron rod is joined
to the sweep by means of short chains or ropes to keep the
headrope and leadrope apart.

Example of danleno stick used for bottom trawl nets in
the Mediterranean Sea

© G. Gokce and H. Ozbj

Danleno stick between the headrope and leadrope.

Danleno triangle (triangle with swivels)
The danleno triangle is a triangle made of iron or steel with swivels to link the short bridles to the sweep

and the bridles.

Examples of danleno triangles used for bottom trawl nets in the Mediterranean Sea

zbilgin and

>, H. Ozbilgiq and

© G. Gbkce, H. O

Danleno triangles with swivels.

Wings
The wings are sections extending forwards from two sides of the main body of the net. According to the
trawl type (two-face or four-face), the wing can be divided into a lower and upper section and can be made

either of polyamide (PA) or polyethylene (PE).

Examples of wings on bottom trawl nets in the Mediterranean Sea

< <t r<< W
g - > . e
Trawl wing made of polyamide netting Trawl wing made of a single section. Trawl wings made of polyethylene.

divided into an upper and a lower
section (cut-wings).
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Trawl body/belly

The trawl body, or trawl belly, is the funnel-shaped portion of the trawl that is widest at its “mouth” and
narrows towards the codend and is usually fitted with wings of netting on both sides of the mouth. It is long
enough to ensure an adequate flow of water and prevent fish from escaping out of the mouth after being
caught. Furthermore, it is usually made of diamond-meshed netting, with the size of the meshes decreasing
from the front of the net towards the codend. This section can be made both of PA and PE. Sometimes,
the upper part is made of PE and the lower part of PA to enhance vertical opening and to help water flow
into the net.

Examples of trawl bodies used for bottom trawl nets in the Mediterranean Sea

© A. Lucchetti

Trawl body made of polyamide. Trawl body made of polyethylene.

Extension piece

The extension piece is the rearmost part of the trawl body (tapered or untapered section) before the codend
that is made of one or more panels of the same netting characteristics (mesh size, mesh configuration, twine
diameter and material). In a Mediterranean bottom trawl, its length ranges from 3 m to 17 m.* In certain
types of net, this section may not exist and the trawl body may be directly joined to the codend.

Examples of an extension piece used for bottom trawl nets in the Mediterranean Sea

Trawl body made of polyamide. Extension piece joined to square mesh codend.
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Codend

The codend is the rearmost part of the trawl net that is made of the same mesh size and has either a
cylindrical or a tapered shape, with transversal cross-sections that are near circles of the same or decreasing
radius, respectively. This section can be made of either PA or PE.

A 50 mm diamond mesh netting or a 40 mm square mesh codend are usually applied in European Union

Mediterranean countries.
Sometimes, the codend is divided horizontally into two sections; the fish caught in the codend swim into

the upper section, while the rest of the catch, as well as debris (stones, wood, anthropic material, mud, etc.),
remains in the lower section. This technical solution is often applied by fishers to provide better-quality

fish.

Examples of codends used for bottom trawl nets in the Mediterranean Sea

© A. Lucchetti

© M. Virgili

Codend catch. Square-mesh codend stored on a winch.

@ M. Virgili
© M. Virgili

© A. Lucchetti
© A. Lucchetti

Codend mesh configurations: diamond (left), T90 (centre), square (right).

Codend used in Spain.




Trawlers

31

Bottom-side chafer

The bottom-side chafer is used to protect the net from damage that could result from rubbing against the
sea bottom. It is composed of any piece of canvas, netting, rubber or other material. More than one bottom-
side chafer may be used at the same time, and they may overlap. As such, a bottom-side chafer is attached
to the outside of the trawl and only to the lower half of any part of the trawl. It is usually fastened only at
its front and side edges.

Examples of bottom-side chafers used for bottom trawl nets in the Mediterranean Sea

Bottom-side chafer made of stiff Bottom-side chafer made Bottom-side chafer made of black

netting. of black rubber material. plastic material.
Strengthening bag

The strengthening bag is a cylindrical piece of netting that completely
surrounds the trawl codend. It is commonly used to strengthen the
codend during the hauling process in cases of a huge catch. The mesh
opening and the dimensions of this netting panel can strongly influence
the selectivity of the codend. In fact, the mesh of the strengthening bag
can cover the mesh of the codend, thus making it more difficult for
young fish to escape from the codend.

Examples of strengthening bags used for bottom trawl nets in the
Mediterranean Sea

Strengthening bag with large meshes.

Netting material

Different netting materials are used for the construction of trawl nets in the Mediterranean Sea, with
braided, knotless PA and twisted, knotted PE being the most common. Other materials used include
polypropylene and polyester. In the last ten years, other materials have been introduced, especially in Spain
and Ttaly, such as those made with the ultra-high molecular weight polyethylene fibre Dyneema.

Examples of netting materials used for bottom trawl nets in the Mediterranean Sea
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Polyethylene knotted netting. Polyamide braided (knotless) netting.
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Otterboards (or trawl doors)
The otterboards are used for the following three main functions:

e spreading the trawl horizontally during towing;
e providing the front bottom contact points of the trawl gear; and
* herding and stimulating fish to swim towards the trawl path.

Otterboards are made of different materials, shapes and dimensions according to the vessel size (and engine
power), net design, bottom characteristics (sand or mud), traditions, technology and availability.

In general, they are made of heavy steel, wood, plastic and iron structures and are weighted at their base
by a protective iron shoe. They are designed to run along the bottom with a certain angle of inclination
in relation to the direction of towing. This design is used so that they receive a hydrodynamic thrust that
leads them to move away from each other and spread the net horizontally. Otterboards are connected
to the trawl wings by sweeps and bridles, and these connections vary in length from a few metres up to
300 m. Therefore, otterboards must be heavy enough to keep the net on the seabed as it is towed along by

the trawler.

Examples of otterboards used for bottom trawl nets in the Mediterranean Sea

© A. Lucchetti’
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© G. Gokee

Various otterboard shapes and materials used in Mediterranean and Black Sea bottom trawling.
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© A. Lucchetti

© A. Lucchetti

Various otterboard shapes and materials used in Mediterranean and Black Sea bottom trawling.

Sources:
@ Sala, A., Bréi¢, J., Conides, A., De Carlo, F, Klaoudatos, D., Grech, D., Lucchetti, A. et al. 2013. final project report. Technical

specifications of Mediterranean trawl gears (myGears). Specific project Nr. 5 — Framework service contract Mediterranean Halieutic
Resources Evaluation and Advice (MAREA). Bari, Italy, COISPA, Rome, CNR, Attiki, Greece, HCMR, Livorno, Italy, CIBM, Pefiscola, Spain,

SUMASPE, Guilvinec, France, SIMRAD.
5 Dyneema. 2023. Dyneema. Avon Lake, USA. Cited 23 May 2023. www.dyneema.com

Subregional variations
In Table 4, the characteristics of single boat bottom trawls used in the different areas of
the Mediterranean and the Black Sea are summarized.


http://www.dyneema.com

Catalogue of fishing gear in the Mediterranean and Black Sea region

ww zg-9z 4o
Jo19Welp yum sadou (oueajany) ¥O4 ‘Xvd ueaueLMpaN
paulquod Buot 00¢-001 9Z-€¢ 0'€-S'¢ oueAjep ¢-4da LNIN 'I¥H ‘sSdd 910 elab|y UI91S9MN
ww zg o
Ja19welp yim sadou D0S ‘XVr “10S ueaueLSUPIN
08€-09 pauiquod buo 0¢e-0¢¢ 9'9% anbjwoly ¢-4d ‘LN ‘IIH 'sdd 910 02>0J0N UJ931saM\
ww 5z
JO I313WeIp YyHm IIH ‘Sda ‘LNIN uesueLdUpPsN
0€C-06 sadoJ paulquiod 144 S'9r anbjwoly ¢-aa "10S ‘'Xvr '48s 410 0230J0A UJ31S9M\
XVI 1NN
404 '®049 “10S ueauelBUPIN
SzZ-00L oud|uep JO 3UdsdId TS anbjwozy z-9d LNN “3XH ‘sda 910 02010\ U139/
ueaue.LIBUPIN
0507 z-9a sda 910 02010\ UI91ISIAN
paqgeas Jejnbal
ue uo 1au a3y} Jo
|0J3u0d poob doay ueisoqy gHM ‘dIN ‘ZNIN uesaueLSUPIN
00£-00C ST 0} ddams oYM 0L lussqy SE-0€ (U7 €V6-9'SY oJauobuelwas v-dS ‘IIH ‘SdA ‘v¥v 910 uteds UJS1SIAN
woypoq
31 YUM DB opessad aHM ueaue.LIBUPIN
00¢ e 61| 1oy pabbry wesqy SZ-sl S'€ 8-9°01 opeipen) v-aa ‘IH LNN DVIN 910 uteds UJ31S9M\
eibnjepuy "gHM ZNN d3N ueaueRLIBHPIN
00£-00¢ 0'€ 0S 00¢ SE-GC §'¢-0'C 1798-1'8¢ oJauobueywas v-aa ‘IIH ‘Sdd ‘v¥v 910 uteds UI91SMN
(Buo| w 9) sojudIA gHM ‘SD1 “10S
10 saanm Buipeauds 220 dIN LNIA
omy Aq sbuim ayy ejjiyond 'SLIN "ZNIN “IXH ueaueLd}pay
005-00¢ e0€ 01 pautof sousjueq ussqy 08l 0S-S5V <l LYLL-7'SS osauobuel v-aa Sda o210 ‘A0d 410 uteds UI91s9M\
10P1U0d WO0110q
1912316 1o} sbuim
2y} Jo buluuibaq
3Y3 3e pajunow s 220 ‘daN ‘LN
buimau jo adeid 0dJse[d ‘SLIN “ZNIN ‘IXH ueaueld)paN
005-00¢ ce0€ Jejnbueln v ussqy 08l 05-S¥ cl 0'vZl-6'6S osauobue; ¢-aa 'sdd D10 ‘A0g 410 uteds UJ91SaM\
(w)
(w) () (w) (W) (w) Bujuado
yydap paads yibus| yibus| Hujuado 18u 18U (w) Yyabua)| sapads 9pod
uesa|ly  Buimesp Buibbry a|pug daams  |ejuoziioH [ERIFPETN auljpesH aweu [exo] Alobaje) 106.4e) Ulel\  JE9D Anuno) uolbaigns ysD

34

€35 Yoe|g Y} pue UESUR.LISHPIIAI SY} Ul PAsN S}AU [MeJ} W00 13110 JO sia)aweled |ediuydal
¥ 9lqeL



35

10e1U0d Won0q 10S
aseaJdul 0} pasn 'SOL LNIN ‘SLIN uesueLdUPaN
09-S€ (44 dJe suieyd |eJdAss 1ussqy oSl 0e-sl ol 7'96-9'91 oJausped Zz-aa 200 21D °A08 410 uteds UI91S9M 9
ueaueldHPIN
00S < 0'€ 0S¢ SZ-Sl 0S¢ opeipend v-aa vdv 410 uteds UI91S9MN S
Aj|9q pue

sbuim ay3 ul yssw
ab.e| ‘opeupend

Trawlers

pue ouepjlany gHM d3IN ‘ZNIN ueaueldpaN
00£-00¢ 0'€ u29M313q 13U plgAH 00€ S€-SC S'¢¢ 1'98-1'8€ osauobuelwss 7-aa ‘IIH ‘Sdd ‘v¥v 410 uteds UJ31SapA S
SO1 D0S
paads ybiy 10S 220 ‘LNIN uesueLIUPSN
001-0S S'€ 1€ pasn 13U |[ews 0LC qZ-Sl Sl S'Ly-0'€T 04np opuod ¢-4d 'SLIN D10 ‘A09 410 uteds CEEATTIY S
GHM
‘sSDL "10S 200
Bujuado |ejuoziioy d3N LN ‘SLIN
ab.e| ‘ousjuep ‘ZNIN ‘IDIH ‘sdd ueauensMpaN
00£-0S 8'C-9'C 40 ddUdsald ussqv (010} 4 0-0€ S'L-cl 296591 oueAlanH ¢-4d 210 'A09 ‘vdv 410 uteds CEEATT S
NOI ‘3SY
212 220 1NN ueaueLdUPIN
00€-001 09 7-ad 'XVd OVIN ‘IIH - 910 elRbly UJ31SaAA 14
INDO daN ‘LN
‘NOI ‘IMH ‘sda ueaueldlpay
00£ wssqv e 88796l €190 09 YIX 'SYV ‘VdV 910 by CEEAETY 14
INDO daAN ‘LN
‘NOW “IMH ‘sdd ueauesslpay
00L wesqy  051-001 £'81-9°Sl 9'Cv'C (874 YOIX 'SYV ‘'vdvY 910 elRb|y UJ91SOMN 14
(ysrnoybew) Y04 ‘NND ueauRLIBHPIN
0°s€ 2dA} ueyey; ¢-aa ‘I¥H ‘ZNW 710S 910 elab|y UJ31SaMN 14
ww ze-9¢ J0
Ja12welp yum sadou NND ‘404 ‘IMH ueaueIIDHPIN
pauiquod buo 0sL-001 97-0¢ 0'v-0'€ uojssjiey> ¢-4d 'XVd ‘ZNIN ‘'sdd 910 elab|y CEEATT 14
ww ze-9¢ Jo
J919Welp yum sadou HO4 ‘XVvd ueaueLdlpa
pauiquod BuoT 00Z-001 2-0¢ 0'€-9C eljejiuiin ¢-4d LN “3)H ‘'sdd 910 elRbly UJ31SaMN 14
(w)
(w) (u) (w)  (w) (w) Buiuado
yrdap paads ybus| yibus| Hujuado 18u R (w) Yyabua) sapads apod
ues|y  Buimeap Buibbry a|pug deams  |ejuoziioH [RTRBETN aulpesH sweu [exo7 Aiobare) 106.Je) ulepy  Jedn Anuno) uoibaigns  ysH




Catalogue of fishing gear in the Mediterranean and Black Sea region

36

INOS ‘sda ueaueLIdUPaN
06—0L 8'€-9'¢ €8 v-aa 'SLIN LNIN ‘IXH - 910 uteds UJ31SapA
Buiuado |ediuan (@34y3) uesuedPIN
00§ < SC yb1y 1oy pabbry 0S 00¢ 0€-0¢ 0's EVvLL-SES Ajp49130g v-dS vdv  8-10 uteds CEEATT
Bujuado |ed1pan (994y1) uesaue.LSUPIN
00§ ST y61y 1oy pabbry 05 uasqy 0€-0Z 0's EVLI-GES Aonng -dS v¥v 410 ureds U213
1e0d
wonoq buons
‘wosoq ayj Jo
a|ppiw 3y} 03 sbuim
ay) wouy suteyd ‘GHM ‘ZNIN uesaueLSUPIN
05€-001 (3 OM]} JO 3>Udsd.d 0s 00¢ SE-0C 0€ vle-L'vy se>oq sog v-aa dIN ‘PIH 'sda 910 uteds UI31SMN
Buuado jesian ueaueLISUPIN
00§ < 0'€ yb1y Joy pabbry 0S 0S¢ Sz-sl 0'vr-G'€ opeipen) v-aa vdv 410 uteds UJ331SaM\
wosoq ayy jo
3|ppiw 3y} 01 sbuim
9y3 wouy sureyd gGHM diIN uesueLdPIN
0S€-00L 0'€ OM]} JO d5Udsaid 0S 00¢ S€-0¢C 0€ v'l6-L'vy se>oq sog v-aa ‘ZNIN ‘I)H ‘sda 410 uteds UJ31s9\
paqeas Jejnbaul
uo 13U 8y} Jo
|0J1u0> poob e daay (dwys) equeb uesueLdPaN
00§ 0'€ 03 daams INOYIM 0L USsqQV 0e-sl Sy 9'V8-€'8¢€ opeipen) v-aa vdv 410 uteds UJ31s9M\
ysiy |esiswsp
yd1ed 0} JapJo ul
Bujuado |ed1uan opedsad gGHM dIN ‘ZNW ueaueLRpPaN
00€-001 S'€ ybly e yoy pabbry 0L USsqQV 0e-sl Sy 0'78-9°0% opeipen) v-aa ‘SYIN ‘IMH ‘sda 910 uteds UJ31SdM
gHM dIN ‘ZNIN ueaueldlpay
0S¢ < S'C 14 ocl 451} S¢-0¢ S'S6-C° 91 osauobue] 7-aa ‘IIH ‘Sdd ‘v¥v 910 ureds UJ91SaM\
gHM dIN ‘ZNIN ueaURLIDHPIN
00£-00¢C 0'€ 0S 00€ SE-SC S'¢ v'ie-L'vy epjejiulin ¢-aa ‘IIH 'Sdd ‘v¥v 410 uteds UI31S9\
(soquain) 105
saJim Buipeauds 1oy ‘SDL ININ ‘SLIN ueauelalipan
0,-09 (44 pasn 3|pliq Hoys oL 0sl 0€-SlL Sl rLL-T'Sss epeds3y ¢-4d 220 21D ‘A09 410 ureds UJS1ISIMN
(w)
(w) () (W) (W) (w) Buiuado
yydap paads yibus| yibus| Hujuado 18u 19U (w) yabua)| sapads 9pod
ues|y  Buimeap buibbry a|pug deams  |ejuoziioH |ed1 49 aul|pesH sweu [ed0] Aiobare) 196.e) uley  Jesp Anuno) uoibaigns ysD




37

Trawlers

SOL1
sadou 'Dgs LNIN SN uesueua}IpsN
0S€-0S €€ uoleuiquiod omj ssqy  001L—09 81-¢Cl 0'€-8'L 0'¢S0vE $9/qed> uno4 ¢-aa dIN ‘IIH DL 410 Ajey UJ31SapA
sado. SOL1 dIN LNIN ueaURLIDUPIN
05€-0S 8'e-C’e uoneuiqwos Joys SZ-0l 08-01 SZ-Sl S'Z-0¢C FWAh 74 eunuejon 7-ad ‘SLN “IXH D10 410 Aley CEEATT
sadou SOL 43N ‘LN uesURLIBUPIN
09€-0S 9'€-0'€ uofjeulquiod Hoys G20l 08-01 €6l 0'Z-S'L S LYy-9¥C euiuejon v-aa ‘SN ‘IIH D10 410 Aley CEEATTY
sadou d3N ‘IH uesauRLIBHPIN
009-0S¢ E-ST uoljeuiquod buo1 SE-81L 08l-0¢l qZ-SlL Q'L QL9 eunuejon ¢-4d SdQ ‘s’v ‘vdv 910 Aey UJIS1SIAN
sadou diN ueaueLdlpa
009-0S¢ S8l uoljeuiquod buo1 0€-G1 00C-00L 0z-0l (% S LYV-9'vC eunuejon ¢-4d ‘IIH D10 ‘'v¥v 410 Arey UJ31SaMA
sueadeisnud
J91em-dasp
‘saads ueaueLIRpPaN
059-0S S'E-0°€ 0¢ 0SL-0S 0€-S¢ 0'G-0'€ S'ov EEl4 |es;swsg 4910 dduely CEEATTY
ueauelIdUPIN
00£-00€ L€ 0s 00€ 4314 9v-€'€ 0'sL diN ‘v¥v 410 dduely CREAETY
sueadelsn.d
J91eM-dasp
‘sapads ueaueLdUPIN
059-0S S'E-0°€ 0¢ 0S1-0S Sl &4 0°0€ 4205 |es;sweg 410 Sduely UJ31SapA
suesadelsnid
J91eM-dasp
‘sa1dads uesuedpaN
059-0S S'E-0°€ Sl 0Sl-0S L9l 8L Ly vIWNAZ |es;iswsg 410 Sduely CEEAETY
xneauued ueauelIdHpPaN
0e-—¢l S'1-0'L ussqy Sesl oL 0l 09l e inbuen sapads |es;lowaq 910 dduely UJ31SaMN
ueauelIdHpPaN
00L—0€ 0'v-0'€ wssqy  001L—08 09-0t7 SV-L'C 0°'0£-0°09 EEI4 sapads [esilowag 410 Sduely UJ31SaM\
suesanelsnid
J91eM-dasp
‘sa1dads ueaueLdlpa
059-0S S'E-0'€ 0¢ 0SL-0S 0€-S¢ 0'5-0'€ S'ov EEl4 |es;swsg 410 dduely UJ31SaMN
(w)
(w) (u) (w)  (w) (w) Buiuado
yrdoap paads ybus| yibus| Hujuado 18u 19U (w) Yyabua) sapads spod
ues|y  Buimeap Buibbry a|pug deams  |ejuoziioH [RTRBETN aulpesH sweu [exo7 Aiobare) 106.Je) ulepy  Jedn Anuno) uoibaigns  ysH




Catalogue of fishing gear in the Mediterranean and Black Sea region

38

uleyd w 'L pue
‘sadou pasayieb Jo

saads |esiawaqg

uleyd w g—p ‘buim ‘NOW ‘I)IH ueaueld)paN
00€-00C¢ ¥'€-8'C Yoes Jo4 ss|pliq om| 9l-Cl 0sl 0'LS uresriswy ¢-4a LNIN "XVr ‘sdd 910 elsiuny |esyuad cl
uleyd> w | pue
‘sadou pasayieb Jo DO XIX ‘suv
ureyd w g ‘buim 'YV daN ‘IDH ueaueuRlpaN
009-00¢ 8¢LC Yo€9 o4 S3|pliq oM 0€-0¢ 0L7-0gC ¢'S9-0'LS liepuoy uejjey ¢-aa ‘NOW ‘XVf 'Sdd 910 elsiuny |esyuad cl
ueauelsslipaN
00€-001 14 S6 09 6°'8C ¢-aa SYV ‘vdv 410 elsiuny |esyusd cl
ueaueLdUPIN
00€-0S 8'C S'Ce ¢-4d 1NN “IIH 410 Ajey UJS1SIAN Ll
SO1L
sadou ‘D9S dIN LNIN uesuelssipaN
09€-0S €€ uoljeuiquod om| ussqy  00L—09 [44n4" §'€-9C euepe] ¢-aa ‘SN ‘IH D10 410 Aley CEEATTY oL
sadou SOL 43N ‘LN uesURLIBIPIN
0S€-0S 8'€-C€ uolleuiquod 1oys SZ-0l 08-01 SZ-Sl S¢-0¢C S LYV-9'vC so/qes inod v-aa 'SIN “IIH D10 410 Aey UJS1SIMN oL
sadou d3N ‘PIH ueaURLIDHPIN
009-05¢ e-S'C uoljeulqwod buon S€-8L 08l-0Cl SZ-sl Sl WAk 74 euijuejon ¢-4ad Sdd ‘syv ‘v¥v 410 Aley CEEATT oL
sadou daN LN ‘3XH uesUBLISIPSIA
009-0S e-SC uoieuiquod buo udsqy  09¢-00¢ sZ-sl 0l euijuejon ¢-4d 'Sdd ‘syv ‘'vdv 910 Aley CEEAETY oL
ww ye-v| §o
Jo18Welp yum sadou ZNIN uesueLapPaN
0€C-08 0'€-6'C uoljeuiquod omgp L6 IUSsqQVY 9l-Gl L'€-8'C *Ra4 eueduswy v-ada 'Sdd LN ‘IXH 410 Aley CEEATT 6
SO1L
sadou 'S4S 'D8s 1NN uesueLBUPIN
05€-0S L'V-E¢E uoijeulquiod omy ussqy  00L—0F szcl 0'SL-0Yv 0°95-0°0 $9/qed uno4 v-aa ‘INH DD ANV 410 Aley CREAETVY 6
SO1L
sadou 's4S ‘'DdS LNIN uesuelsslpaN
09€-0S €€ uoljeuiquiod om| ussqy  00L—09 8l-¢l 08¢ 0'95-0°017 s9/qe> ino4 v-aa ‘PIH DL 'INV 410 Arey UJ31SaMN 6
SO1
sadou ‘Dgs dIN ‘LN ueauenaMpaN
09€-0S r-€e uoljeulquod om| ussqy  00L—09 (44’ §'€-9C 0'¢5-0'vE $9/qed> 4no4 ¢-4d ‘SIN ‘IIH D10 410 Ay UJ91SOM 6
(w)
(w) (u) (w) (W) (w) Bujuado
yadep paads yibus| yibus| Hujuado 18u 18U (w) y1bus) sapads apod
uesy  Buimesp buibbry a|pug deams  |ejuoziioH [RTHNETN auipesH aweu [edo7 Aiobered 19bJe} ulepy Jesp Anuno) uoibaigns ysH




39

Trawlers

1911319A8.0 220 21D
2dA} ap puoy ‘aeprieds ‘| NIN ueaueualpay
95-0¢ 8'C 0°8g 9p injey>d v-ad "IIH ‘NdIN ‘N3d 410 elsiuny |esyuad 14}
EERNYEY NOIN ‘3SY
24N349AN0 31D 200 ‘LN ueaueLalpaN
09 spuein v-aa 'Xvd OVIN ‘I¥H 410 eisiung |eJjuad €l
sa|plq sapads |esiawaq ueaueLISUPIN
00L—0€ 7'€-8'C pue sdaams 110ys 9L-Cl 0z-Gl 0'LS uresriswy v-ad 'Sdq ‘LA ‘N3d 410 unp |eq3uad €l
sbuim
Y}M UOI}D3UUOD IO}
9|buewy pue sadou 9/€21349A
paxiw pauiqwod 21n349Ano 0sO ‘N1g ueaue.)paN
09-0€ 87-9C Jo uteyd w f 1uasqy 002 0°05-0'0% spuein z-ad XN D20 D1 410 elsiung |esquad €l
sbuim
Y3IM UOI3D3UU0D IO} aepl|Ibny
a|Bue pue sadou ‘0SO L3N D1D
paxiw pauiquiod ‘Nad ‘X3Q 'Dys uesueLIUPSA
08-0€ 8C-LT Jo uteyd w {7 0z-SL 002 0°L5-0°0F efimepyep z-4da ‘n18 Ovd XN 910 eisiung |eJqusd €l
sbuim
UM UO[}D3UUOD JO)
9|buely pue sadou DYS 'dgS YOS
paxiw pauiquod 200 ‘X3a ‘IH ueaueLIRUPAIN
0S1-0S L'E-L'E Jo uteyd> w f 1ussqy 002 0’6t 119994> Z-4da XVl Ovd 4NN 910 eisiung |eJyuad €l
uleyd w 'L pue
‘sados pasayieb Jo INDO XX 'SV
ureyd w g ‘buim 'VHV d3N ‘INH ueauelIUPAN
009-00C  8T-L'C  Yded 104 s3|pliq oML 0€-0C 0L7-0¢€C 7°99-0°LS liepuo4 uejjey| z-ad ‘NOW ‘XVTf ‘sdd 910 elsiung |eJqusd €l
ueauelIdpPaN
00€-00L 14} S6 09 6'8¢ z-ad SYV ‘vdv 410 eisiung |eJqusd €l
uleyd w g pue
‘sadou pasayieb Jo
uteyp w s ‘buim d3N LNIN ueaue.lsalipan
0077-06 L'€-6'¢C Yoes Jo4 ss|pliq omL 0c¢ 0sl 029 osauobue| ¢-4d ‘NOWW “IMH ‘Sdd 410 eisjunp |eljusd 4%
sadou pasayieb svg ueauelIdHPIN
08-0S 1'2-6°L 10 uleyd> w g 1uasqy 002 oot z-ad d8S LN D0 410 elsjung |eJquad 4}
(w)
(w) (u) (w)  (w) (w) Buiuado
yrdap paads ybus| yibus| Hujuado 1au R (w) Yyabua) sapads apod
ues|y  Buimeap Buibbry a|pug deams |eruoziioq [RTRBETN aulpesH aweu |07 Aiobered 196.Je) ulely  Jedn Aiuno) uoibaigns  ysH




Catalogue of fishing gear in the Mediterranean and Black Sea region

40

uesuelialipasN

00¢-0S SE-LT uteys 0€-0¢ 09 L1-0L al=L0 0'8%7—0'8¢ ¢-4d Xvd ‘IH 21D 410 el e |esjusd Sl
uleyd pue sadou uesuedPaN
008-00€ 6'¢-L'C uoneulqwod buot ussqy  05¢-00¢ 0z-ol S'1-0l S'Ly—0'SE euejje}| o139y ¢-aa diN ‘PIH ‘'vdv 410 eleiN |esyusd Sl
INDO d3IN ‘LNIN
‘NOI ‘IMH ‘sda ueaueudlpay
00L ussqy e 8'8¢-961 €1-90 091 YOIX 'SYV ‘v¥v 410 el e |esyusd Sl
INDO d3IN ‘LN
‘NOW “IMH ‘sda ueaueLIDHPIN
00L ludsqy  0S1-001L £8L-9°Gl 9'cv'e 0've XOIX 'SYV ‘v¥v 410 elen |esyusd Sl
ww g
JO Jalawelp yim ueauelsslipaN
sadou pauiquiod 0LE ¢-aa Sda LN ‘s¥v 910 eleiN |es3uad Sl
SO1L
sadou 'S4S 'D8Ss 1NN ueauelaUpaN
05€-0S L'V-E¢E uoneuiquod omp ussqy  00L—0F [44u]} 0'SL-0v $9/qed uno4 v-aa ‘IMH D1 ANV 410 Aley |esjusd Sl
sadou daN ‘IH uesaueLapPaN
009-08 e-S'C uoijeuiquod buo1 0v—-G¢ 08lL-0¢l Sg-sl S¢Sl S'LY-9vT euijuejon ¢-aa 'Sdd ‘syv 'vdv 910 Aley |esyusd Sl
sadou dIN LN “IH uesUBLIRIPSIA
009-08 0e-Ce uoneuiquod buo wesqy  05¢-00¢ 0e-sl S'1-0'L euepe] ¢-4d 'Sdd ‘'syv ‘vdv 910 Aley |esyusd Sl
NOIN ‘3SY
212 220 ‘1NN ueaueLslpay
09 v-4da 'Xvd OVIN ‘IIH 910 eisiunp |es3uad vl
uleyd w 'L pue
‘sadoJ pasayieb Jo sa1pads |esiswaq
uleyd w g ‘buim "4OS ‘IIH ueaueLSUPIN
00€-00C 7'e-8¢ Yded 104 s3|pliq oML 9l-zl oSl 0°LS ¢-4d LNIN ‘XVr ‘sdd 910 eisiunp |esyusd 14}
sbuim
YlIM UOI123Uu0d Jo4
9|buely pue sadou
paxiw pauiqwod OsO ‘1IN ueauels)paN
09-0€ 8'¢-9¢C J0 uteyd w ussqy  00¢-0CL 0'617-0'01 ¢-aa D10 200 'Nad 410 elsiunp |esjusd 14}
ueauellslipaN
00€-00L 14} S6 09 6'8¢ ¢-aa SYV ‘vdv 410 eisiunp |esyusd 14}
(w)
(w) (u) (w) (W) (w) Buiuado
yadep paads yibus| yibus| Huluado 1au 18U (w) y1bus) sapads apod
ues|y  Buimedp Buibbry a|pug deams  |ejuoziioH |ed1 9 auipesH aweu [e>o7 Aiobered 1obJe} ulepy Jesn Anuno) uoibaigns  ysH




11

Trawlers

sadoJ daN LN ‘3XH
009-0t [4 Sy e uolleuiqwod buo ssqy  052-00¢ [aaudh S0l euepe] ¢-ad 'Sdd ‘sYv ‘'vdv 910 Arey eas dneupy 8l
1NN
081L-0vL (03 0€-S1L  00Z-001 S0l Sl 0°0S eunuejon ¢-9d 'Sdd daN ‘IIH 410 eneos) eag dleupy Ll
SOL dIN LN
eunuejon ¢-4a 'SLIN ‘IH D1D 410 BlUSAO|S eag dleupy Ll
sadoJ ‘SH1 dIN ‘LN
00¢-0lL 0v-0'€ pauiquod buoT 0€-SlL 00Z-00L 0€-0lL ozl 6'79-6'qt euedliswy v-aa 'SLIN ‘IH D1D 410 Aley eas dneupy Ll
sadod $SD1 d3IN LN
0020l 0'v-0'€ uoneuiquod buo 0€-SlL 00Z-00L SZ-0l 0'z-0L 0'87-0'S¢ eunuejon ¢-4ad ‘SLIN ‘IIH D1D 410 Ajey eas diielpy Ll
ww 7
O J33dWeIp Yum eunue[op SO1 dIN LN
S'C sadou pauiquo) 0ol 09l ejofluewoy ¢-aa ‘SLIN ‘IH D1D 410 eneos) eas dhelpy Ll
ueauelsslipaN
008-009 8'¢1'¢ 8 91¢ 0¢ S'1-0°L 0'9€ duojepuod ¢-ad ViV ‘sdv 910 Kjey |esyusd 9l
ueauellalIps|pn
0S1-0¢1 e6'¢C 8 144" Sl S'1-0'L ove 9/epuod ¢-aa IIH ‘sda 410 Aley |elyuad 9l
uesuelialipsIn
00€-0S eS¢ oLl SZ-0l 0z01l 0'se euiuejon ¢-aa 1NN "IXH ‘sda 410 Arey |elyuad 9l
ueauelsslipaN
002-0S SeE-LC ureys 0€-02 09 L1-0L L=L0 0'87-0'8¢ ¢-4d Xvd ‘I¥H 21> 410 Ajey |esyusd 9l
SOL1
sadou ‘S4S ‘Dgs ‘LNIN ueaue.ld)paN
0S€-0S L'YV—€€E uonieuiquiod omjp wssqy  00L-01 (4411} 0'SL-0¥ v-aa ‘INH DLD ANV 410 Aey |lelyuad 9l
SO1
sadou 'S4S ‘DGS ‘LNIN ueauesialpay
0S€-0S LY-€€ uonieuiquiod omp 00L-0t 0ol 0'SL-0'% 0'95-0°0% so/qes> inod v-ada ‘I¥H D1D ANV 910 Aey |elyuad 9l
sadou daN ‘PDIH ueauesalpsy
009-08 eS¢ uolieuiquod buo1 ov-s¢ 08l-0¢L qZ-Sl QCS’L SLYV-9'%¢C ¢-aa 'Sdd ‘SYvV ‘viv 410 Arey |enyusd 9l
uleyd pue sadou d3aN ‘LA ‘“DIH ueaueLdlpa
00,-08 0'€-CC uoljeuiquod Buo1 ssqy  0S¢-0S1L 0€-SlL S-S0 0°'917-0'%7¢ ¢-4d 'sdd ‘sYV ‘vdv 410 Ajey |esyusd 9l
(w)
(w) (wy) (w) (w) (w) Buiuado
yrdap paads ybus| yibus| Hujuado 18u R (w) Yyabua) sapads apod
ues|y  Buimeap Buibbry a|pug deams  |ejuoziioH [RTRBETN aulpesH sweu [exo7 Aiobare) 106.Je) ulepy  Jedn Anuno) uoibaigns  ysH




Catalogue of fishing gear in the Mediterranean and Black Sea region

42

diN ueaueLRlpPaN
00€-05¢ 0°€-9'C LL-LL 0°0—0°LC ¢-4d ‘LN “30H ‘'sdd 910 99315 uisjsey [44
daN ueaueLSUPIN
00€-001 0°€-9°C 8sl-Ll 0'7—-0"9C ¢-4d INA ‘INH ‘'sdd 910 9d31H uiajsey [44
ueaueLdUPIN
0€-ST (k4 njo4y ljuewso z-4d saads |esiswag 910 ahpuny uislses 44
ueauelsslipaN
0'€-S'¢C 9’8l z-9a sapads |esiswaq 910 QAN uJa3isey f4
ueaueLSUPIN
0'€-SC 8'sT IRY uewso esey z-4a sopads |es;lowad 410 afppnL ussses 44
ueaueLdUPIN
S71-68 0L-9 00¢ 4374 ¢-aa XVl ‘NOW “IMH 410 aApunL uisjsey [44
diN uesaueLdpaN
00¥—0S¢ S¢ 8sl-Ll 0°0S—0'LE ¢-aa ‘LNIN ‘IXH ‘'sda 910 9931H |eJyuad 0c¢
|meuy HOS dIN ueauelallpay
00v-0S ussqy  08¢-08L Sl-6 9'L-£L0 o'ze wojjoq disse;y ¢-aa 'Sdd LNIN ‘IXH 410 9d31H |esyusd 0¢
ueaueLIBUPIN
002-0S SE-LT uteys 0€-0¢ 09 L1-0L l=L0 0'8%7—0'8¢ ¢-4d Xvd ‘IIH D1D 410 Aley |esyuad 6l
INDO d3AN ‘LN
uleyd pue sadou ‘NOIN “IMH ‘sdd ueaueLslpan
008-00€ 6'C-L'C uoneuiquod buo1 udsqv  05¢-00¢ SZ-sl S'1-9°0 S'Ly—0'SE euejje}| 919y ¢-4d OIX ‘'SHV ‘v¥v 410 Aley |esyusd 6l
INDO d3AN LN
‘NOW ‘IMH 'sda uesueLdLpPaN
00L lussqy  0S1-001 £81-9°G1 9'¢1'¢ o'z eueyie] ¢-4a XOIX 'SYV ‘v¥v 410 Aley |esyuad 6l
sadou eujue|on
8¢t uoljeuiquod buo1 1ussqv  00Z-001L 91-8 aL-ol 0'S7—0°0€ jeuerie] ¢-4d 410 oibauaruop eas slielpy 8l
sadol
et uoneulquod buot 0€-S1  00¢-001 0Z-0l L=l 0°'SS—0°01 euesliswy ¢-4d 410 elueq|v eas dlielpy 8l
sado. 1NN 'SDL
09-01 €€-8¢C uoljeuiquod Buo1 0¢-8 81-0l L=l 6'79-6'SY eunjuejon 7-ad 'SLIN 210 'IMH 4910 Aley eas dlielpy 8l
sadol LNIN 'Sdd ‘43N
009-01 0'v-0'€ uoneulqwod buoT 0€-GL 00Z-00L sz-ol 0'Z0'L S'Lyr-9'vT euepe] ¢-4d ‘IH 'SYV ‘vdv 910 Aley eas slielpy 8l
(w)
(w) (u) (w) (W) (w) Buiuado
yadep paads yibus| yibus| Hujuado 18u 18U (w) y1bus) sapads apod
ues|y  Buimedp Buibbry a|pug deams  |ejuoziioH |ed1 9 auipesH aweu [e>o7 Aiobered 19bJe} ulepy Jesp Anuno) uoibaigns  ysH




43

Trawlers

gHL
‘dl7 “10S ‘D049 ueaueLIBHPAN
001-0S o€ ozl 9'Er-0'8C v-aa XVl ‘ZNN 'N3d - 910 1dA63 ulsse3 9z
ueauelsslipaN
0S¢ vl 0z-8l v-aa SYY ‘vdv ‘IDIH 410 1dA63 ulsyses 9z
an ueaueLdlpPaN
0€-6 0'€-S¢C 001L-0% oSl 0L 0'7€-0'SC v-aa "10S 'XNN 'N3d 910 1dAb3 ulsyses 9z
XVr uesueltslipsN
0S2-0¢  0€-S¢C 001-§ oSl oL 0'25-0'8¢ v-aa 'Xvd 'XNIN 'NId 910 1dAB3 uisises 9z
449 ‘IPIH ueauURLIDHPIN
2L9LS  0'EST 09-0'L 0°0£-0"09 z-aa ‘NDS ‘SHV ‘'V¥v 410 1dA63 uloises 9z
ueauellslipaN
098-585 0°€-SC ¥9l (%34 z-aa IDIH ‘SYV ‘'VHVY 410 1dA63 ulsses 9z
uesueltalips|n
¥4 9€ 0LE z-4aa Id9 ‘NOH ‘N3d 410 1dAb63 ulsse3 9z
gHL
‘D08 'XVr “10S ueaueLISHPIN
0420 TE-ST 1 06 0'ly z-aa ‘47 ‘XN 'N3d 910 1dA63 ulsyses 9z
D04d ‘NN ueaueLIBHPIN
S7T-0¢ z-4a "IIH 4NN DOvd 910 1dA63 uisse3 9z
Nad 1D 'XZS ueaueLIBHPAN
05200 0'€-SC 0L-§ oSl 128 oL 00€ z-4aa 'XVI'Xvd ‘XNIN 910 1dA63 uloises 9z
448 ‘IH uesuellslpaN
2L-9LS  0'€E-ST 0'9-0'L 0°0£-0°09 v-aa ‘INDS ‘SHV ‘VdV 410 1dA63 ulsses 9z
IH3
"IMH ‘49D 'Has
'vgs "d0s ‘LNIN ueaueLIBUPIIN
z-4da Ovd ‘D09 DdS 410 snidA> ulsses 74
uesueluslipas|N
0€-5¢ (¥4 njoiL 1juewso z-4a SOL ‘Al ‘LNIN - 910 SApny uisises 144
mecmtmt_uw_\/_
05-SC TEe-LT SL 0z z-4da NNV Ovd ‘LNIN 910 akiuny uloises 44
(w)
(w) (uy) (w) (w) (w) Buiuado
yydap paads ybus| yibus| Hujuado 18u R (w) yabua)| sapads apod
ues|y  Buimeap Buibbry a|pug deams  |ejuoziioH [RTRBETN aulpesH sweu [exo7 Aiobere) 196.Je) Ulely  JedDH Anuno) uoibaigns  ysH




Catalogue of fishing gear in the Mediterranean and Black Sea region

44

sadou
0ZL-0S 0'€-SC uoljeuiquod buo1 00¢ S'L-0°L 8'8€ [04L ¢-4a 1NN OHM 410 afppnL eas Xde|g 6¢
sadou
0ZL-0S 0°€-SC uolieuiquod buo1 00¢ L0l 0'LT jo4L ¢-4d 1NN 'DHM 410 ahpuny e3g de|g 6¢C
ww zg
JO J919Welp yium
sadoJ paulquod
w §'z/L pue saads
auajAdoudAjod w og 85l 0°07-0'0€ efiep z-aa |esiswsp ‘N3d 910 ahnpinL eas ydelg 8¢
ww sz
JO J31dWelp yum ueaueLdUPIN
[ sadou pauiquiod 002 z-4q 410 [oeus| uiayse3 Lz
ww z¢
JO J31dWelp yum ueauea}paN
oL 7'€-9'C sadou pauiquo) 00¢ ST ’'Le-0'0€ ¢-4da 410 |Sels| uisjsey LT
¥0S
DVd ‘ZNN ‘IMH UeSURLIDHPSN
0S¢ 002-0L SlL-0l 0'¢C v-ad ‘INOD 'XNIN ‘N3d 910 [ELEH| uisjsey LT
ueauellalips|n
00 v-aa XN ‘N3d 910 |oels| uJslse3 LT
sioop 63 0G5 omy ueaueLIdMPIN
0/1-S 3|pug pue daamg 9l e 1z sef z-4a sepads [eslowa@ 410 aunssjed uiayses 12
sioop 63 051 omy ueaueLRlpaN
Sz ‘a|puqg pue dasmg 8l €T o€ sef v-aa sapads [esiowag 410 aunss|ed uianses Lz
sioop 6 0G5l oml ueaueLR1paN
S-S ‘3|p1q pue daams 4 e se Jer v-aa sdwuys 410 aunsajed uiayses Vi
ueauelllIpaN
056007 o€ ozl 8l %3 08¢ v-aa Sdd 'vy¥v ‘s¥v 410 1dAB3 ulaysey 9
DI ueaueLalpaN
056—001 0'€ oSl [44 S'€ 0'st 7-ad 'sdd ‘vYv ‘sdv 410 1d4A63 uislse] 9¢
i1 'sda ueaueLIBHUPIN
008-007 o€ ozl Sy 0°15-0'SE v-aa ‘VY¥V ‘S¥V ‘IH 910 1dAB3 ulaysey 9z
(w)
(w) (uy) (w) (w) Buiuado
yadep paads yibus| bBuiuado 10u 18U (w) y1bus) sapads apod
ues|y  Buimedp Buibbry deams  |ejuoziioH [RTHNETN auipesH aweu [edo7 Aiobered 19biey ulely  Jedn Anuno) uoibaigns ysH




45

Trawlers

‘S|MEIL UIM] 9DB4-IN0J WO10Q/|BSISWIDP {-| | ‘S|MEIL
UIM} 9DB}-0M} WO0ROC/[BSIDWSP Z-L| ‘S|MeI} 3de}-IN0} dibe[ad-IWas :#-dS ‘S|MBIY 9d84-0M] JIBR[Rd-ISS :7-dS ‘SMEI} 9IB4-IN0} WO0}OC/[eSIBWSP H-gd ‘S|MeJ} 9DBJ-0M} WO0I00/[eSIaWap Z-gq "seualse efey Syr ‘ljjepuel snidjdiwsn
:ZNN ‘dds exiuoisajd X)X ‘Ssnbuepaw snibuespy :DHA\ ‘nosseinod sniasisswoip :gHM ‘dds sniaidiwsp gHL ‘Sninyielsy snaeusd SO dds epLnes :Xzs ‘111apuiod xajj INDS ‘suebina 0bijo7 :¥OS :dds 0bijo7 :DDS ‘snuesds snieids
¥dS 'P9j0s B3OS 1OS ‘SNaeqodef U4 (Y(S SNWOISe|aW snajen) :QHS ‘sniepned sndopida] :S4S ‘snines snpouAs :yas ‘eresne snieds :ogs 'ejouds eusediods 135y ‘esousan euedey MdY SIubas snunuiod :0SO ‘snpseydjid eujpies id
!dds sneeusd :NId ‘dds snjiebed :Xvd ‘snunyifis snjjabed Dvd ‘dds suopsj3 (NDO ‘suebina sndoido D0 ‘jjepues snididiwsN ZNN ‘snoibasiou sdosydapy idIN ‘dds snynpy XNIN ‘sniequeq snjiny LN iSnisinwans snjiny 4NN
‘sipuew ejjinbs :S1IN ‘snuojedsid sniydo7 :NOW ‘dds sniydo7 :ZNIN ‘Sosecouow snaeuadeiapy INdIN ‘dds snaeuadeiayy | 3IN ‘snauodef 1aquiods (SN ‘SNIqUIODS Jaquiods DV ‘siwenbsopun epunes g[1 ‘dds sninydel) X[ ‘sninydes}
SnINyded JNOH ‘Sniddnjaw sniddNusyy JIMH ‘eusadn) sAyrydiuopipyd :NND SAYA SAYH MO4 ‘Snuid snyiuedelua) (|H3 ‘suisolibuol snaeuadeied :Sdq ‘dds xaquag :x3q 'Sijeuiniyo eidas 1D ‘ejuged snueiss :ygd ‘snsaidojfidep
SNUBJOIoH 44 ‘eudew esedids :|dg ‘Suepueiq snuijog :AQ4 ‘dds snueLas :Syyg ‘eadeljos eyaiowoar)siy (SyYY ‘snjeuusjue snajsuy Yy ‘suenuue snpojdig :NNY ‘Snjodisesdus synesbug :INY med} 19110 wooq 1eoq a|buls g1 O Sa10N

06-01 r-0€ sadou pauiquo) 0€-Sl 0Z-0l §'9-S'L 0'5€-0°0¢ DHM LNW ‘n18 910 eleb|ng eas Xdejg 6C
ww Qg
JO J31dWelp yum
08-0t7 0'€-SC sadou pauiquo) 0S¢-0S1 6'6C 1041 ¢-4d 1NN 'OHM 910 ahppnL eas Xdejg 6C
0'€-SC 0'0€ 041 ¢-4d 1NN 'OHM 910 afppng eas Xdejg 6C
(w)
(w) () (w)  (w) (w) Buiuado
yydap paads ybus| yibus| Hujuado j1au R (w) yabua)| sapads apod
ues|y  Buimeap Buibbry a|pug deams |eruoziioq [RTRBETN aulpesH aweu |07 Aiobered 196Je) ulely  Jedn Aiuno) uoibaigns  ysH




46

Catalogue of fishing gear in the Mediterranean and Black Sea region

Western Mediterranean

In Spain — geographical subareas (GSAs) 1, 5 and 6 — the only trawling technique
allowed is the single trawl technique, while twin- or multi-rig trawls are forbidden.
Spain is the Mediterranean country with the greatest variability of nets, in terms of net
designs, dimensions and materials used. Polyamide and PE netting is commonly used,
as in most Mediterranean countries, but in the last 10-15 years Ultra Cross knotless
netting made with Dyneema fibre has also been used (Net Systems, 2023); this material,
although more expensive than the others, has a higher breaking strength with the
same twine diameter. Therefore, it is possible to make nets with thinner twines than
traditional nets, greatly reducing towing loads and fuel consumption.

The following main types of net can be identified (Sala ez al., 2013).

The cadenero (DB-2) is generally used on sandy and muddy bottoms near the coast
at about 35-60 m, especially in Catalonia by vessels of 18-22 m. Several chains are
mounted to the ground rope in order to increase the bottom contact. The length of the
sweep is around 150 m and the bridles are typically not used. The vertical opening is
about 1 m and the horizontal opening is 15-30 m. The headrope length ranges from
47 m to 96 m.

The huelvano (DB-2) is mostly used on flat and muddy seabeds. This net is rigged
for greater horizontal net opening (30-40 m) instead of vertical opening (1.2-1.5 m).
For that purpose, bridles are not present and sweeps are very long (40 m). Headrope
length ranges from 47 m to 96 m. This gear is frequently used in the Balearic Islands
by vessels of 15-25 m.

The minifalda (DB-2) is an old type of net mostly used in middle and deep fishing
grounds with muddy sediments. The net is rigged with double wings in order to
achieve a high vertical opening (about 2.5 m). The length of the bridles is around 50 m,
with the length of the sweep around 300 m. The headrope length ranges from 44 m
to 91 m and the horizontal opening is 25-35 m. It is frequently used in the Levant by
vessels of 15-25 m length.

The pescado fondo duro (DB-2) is a small trawl type (vertical opening about 1.5 m;
horizontal opening 15-25 m) mostly used in coastal areas on sandy and rocky bottoms
between 50-100 m depth. The target species are gastropods, cephalopods, crustaceans
and demersal fishes in general. Both sweeps and bridles are present in the rigging. The
headrope length ranges from 23 m to 48 m and the horizontal opening is between 15 m
and 25 m. It is frequently used in the Balearic Islands by vessels of 15-25 m length.

The name of the cuadrado pescado (DB-4) refers to the demersal fish that represent
the main target for this gear. For that purpose, a high vertical opening (up to about
3.5 m) is obtained by long bridles (up to 50 m) and sweeps (up to 200 m), while the
towing speed is around 3.5 knots. It is used from the continental shelf to the beginning
of the continental slope on muddy bottoms. The headrope length ranges from 41 m
to 84 m and the horizontal opening is between 15 m and 25 m. It is used in central
Catalonia and Andalusia.

The cuadrado gamba (DB-4) has geometry similar to the cuadrado pescado, but the
target species are deep-water shrimps (at greater than 500 m depth). The trawling speed
is around 3 knots. This net is used at highly variable sea depths on muddy bottoms, and
so as to control the net during trawling, sweeps are not used. The vertical opening is
obtained by using long bridles. The headrope length ranges from 38 m to 85 m and the
horizontal opening is between 15 m and 25 m. It is used in central-northern Catalonia.

The dos bocas net has two chains from the wings to the middle of the lower bosom
that give this net strong bottom contact and a high horizontal opening. The length
of the bridles is around 50 m, while the length of the sweep is around 200 m. The
headrope length ranges from 44 m to 91 m, and the horizontal opening is between
20 m and 35 m. It is used in Catalonia and the Levant from the continental shelf to the
beginning of the continental slope.
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The espada (DB-4) trawl is towed at 4.2 knots on muddy bottoms in shallow waters
(60-70 m). It is characterized by a high vertical opening (up to 1.5 m) due to the small
bridles (10 m of spreading wire named vientos) and a reduced number of chains. The
headrope length ranges from 55 m to 114 m, and the horizontal opening is between
15 m and 30 m. It is used in southern Catalonia from the continental shelf to the
beginning of the continental slope, by vessels of 18-22 m length.

The semitangonero (DB-4) is a hybrid between the huelvano and cuadrado. It is
characterized by the presence of large mesh in the wings and the first section of the
belly; it is rigged to catch mixed deep-sea fish species and shrimps as well. For this
reason, long sweeps (300 m) and bridles (50 m) are present, and the trawling speed
is around 3 knots. In the Alboran area, this net is rigged to obtain a vertical opening
of about 4 m and since the bottom is irregular, the sweeps are not used. It is used at
the beginning of the continental slope on irregular seabed topography by vessels of
15-25 m length. It is also used in Andalusia and in the Balearic Islands. The headrope
length ranges from 38 m to 94 m and the horizontal opening is 25-35 m long.

The tangonero (DB-4) net is towed in deep waters (about 250 m) to catch mixed
species (fish, shrimp and cephalopods). The length of the bridle is 45 m and the
trawling speed is about 2.5 knots. It is used in northern Catalonia on muddy bottoms
of the continental slope by vessels of 20-25 m length. The headrope length ranges from
46 m to 96 m, and the horizontal opening is between 15 m and 32 m long.

The tangonero clasico (DB-4) net is characterized by long wings, the presence of
a danleno and sweeps without bridles. The net is similar to the huelvano used in the
Balearic Islands. The length of the heavy sweep is around 180 m. A towing speed of
3-3.2 knots is maintained to avoid stacking due to the mud. It is used in Andalusia
(Alboran waters) by vessels of 15-25 m length. The headrope length ranges from 60 m
to 124 m, and the horizontal opening is between 45 m and 50 m long.

The tangonero cuchilla (DB-4) net is characterized by the presence of two danlenos
made of netting, joined with two spreading wires or vientos (6 m long). The presence
of the vientos is important for providing a high vertical opening and thus a good catch
efficiency for European hake. It is used in the Alboran waters on the muddy bottoms
at the beginning of the continental slope by vessels of 15-25 m length. The length of
the sweep is around 180 m. The headrope length ranges from 55 m to 115 m, and the
horizontal opening is between 45 m and 50 m long.

In Morocco (GSA 3), the most commonly used trawl net is the so-called atomigue
(Roullot and Fahfouhi, 1984). It is a two-face trawl and has a headline length ranging
from 46 m to 51 m. It is deployed at depths ranging from 60 m to 360 m to catch
demersal species, such as European hake, deep-sea shrimp and red mullet, among
others.

The trawl nets employed in Algeria (GSA 4) derive from net typologies used in other
countries of the western Mediterranean (Laid, Lamri and Kadri, 2001), such as the
Italian tartana and the Spanish huelvano (locally called valvano) and minifalda (locally
called minifalta). Over time and through experience, some fishers have modified the
Spanish and Italian type trawls by transforming the ends of the trawl wings. By using
bridles and light PE netting, the fishers have increased the vertical openings of the nets,
thus reaching a better profitability. As a result, the danlenos placed directly on the
wings of the trawl have tended to disappear.

The valvano is a two-face trawl characterized by a vertical opening of 2.5-3 m and
by a significant length of the wings, between 23 m and 26 m. It is used for demersal
fish and especially for shrimp fishing. The netting used for catching fish is usually PA,
but when shrimps are the main target species, the upper part is made of PE except for
the extension and the codend, which are made of PA. The rigging involves the use of
bridles (entremises) connected to the danleno. Sweeps are made of mixed rope with
a diameter of 26 mm to 32 mm, and a length of 100 m to 200 m (depending on the
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working depth of the trawl). They are connected to rectangular- or oval-shaped iron
doors.

The minifalda is a two-face trawl characterized by a vertical opening of around
2.5-3 m and by a wing length between 20 m and 24 m. This type of net is used for
demersal fish and especially for shrimps. Likewise, in this case, most of the nets are
made of PA; in the case of shrimp trawling, the upper side of the trawl body and wings
may be made of PE. The rigging used for this type of trawl incorporates long sweeps,
called calamine, made of a mixed rope with a diameter of 26 mm to 32 mm and a length
of 100 m to 200 m (depending on the working depth of the trawl). They are connected
to rectangular- or oval-shaped doors.

The French type charleston trawl is a bottom trawl with sides, which differs from the
classic bottom trawl without sides. It is characterized by a vertical opening of 3—4 m
and by a length of the upper and lower wings of 20 m and 26 m, respectively, and is
used for demersal fish, especially in the centre of Algerian waters. The rigging used for
this type of trawl incorporates sweeps (calamine) made of a mixed rope with a diameter
of 26 mm to 32 mm and a length of 100 m to 150 m, connecting the trawl door and the
wing (depending on the working depth of the trawl).

The Italian type magliontch trawl (magliontch is the danleno) is a two-face trawl
formerly used by Italian fishers who came to work in Algeria. This is practically a
tartana net, used in Italy, with a short vertical opening (usually less than 1 m). The
rigging of this type of trawl uses long sweeps connecting the trawl wings and the doors
by means of a danleno (maglioutch).

The four-face trawl with a high vertical opening between 10 m and 12 m is also used,
with upper and lower wings having a mesh size of 400 mm on each side. The length
of the wings is 33 m and 44.7 m for the upper and lower sections, respectively. The
rigging used for this type of trawl involves forks with a length of 18.5 m (lower and
upper fork) and an upper steel cable with a diameter of 8 mm to 10 mm and a length
of 60 m to 80 m, as well as a lower cable of mixed rope with a diameter of 24 mm to
26 mm and a length of 60 m to 80 m. A short chain (called matsat) of 2-3 m length is
also added to the lower cable.

In France, the trawler fleet is composed of vessels working exclusively in the Gulf
of Lion (GSA 7). However, small vessels (operating with the ganguis a panneaux
described below; Sacchi, Le Corre and Mortreux, 2010) are included in the category
of small-scale fishing fleets and work exclusively in the coastal waters off Provence
(GSA 7) with a few bottom trawlers in the eastern coastal waters of Corsica (GSA 8).
Two types of bottom trawl nets are identified: those with low vertical openings and
those with high vertical openings. The first category, two-face nets, are used less
frequently and are being replaced by twin trawls (chaluts jumeaux) for the continental
shelf fishery. Most of the trawlers use the second category, which are four-face trawls
with a vertical opening between 2 m and 6 m. Their design and size (in particular, the net
surface) are fitted to the maximum pulling power of the vessel. The headline is smaller
than the groundrope (around 20 percent shorter). Two types of rigging are used: with
sweeps and bridles (bras et entremises), essentially for the low vertical opening trawls;
and with forks (fourches), for the high vertical opening trawls. As these types of gear
must be in contact with the bottom, they are rigged with a mixed groundrope with
chains and sometimes a small rubber disk. The length of the sweeps (or low fork for
the high vertical openings) are chosen according to its maximum working depth (i.e.
around 100 m to 120 m for the continental shelf of the Gulf of Lion). The otterboards
are mainly made of steel and, according to the effective power tractions, can weigh
600 kg and cover 4 m? each. The bottom trawls used in Corsica (GSA 8) are normally
two-face trawls with low vertical openings targeting demersal fish, small pelagic fish,
and shrimp — deep-water rose shrimp, giant red shrimp, and blue and red shrimp
(Aristeus antennatus) (Sacchi, 2007).
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To catch more demersal fish that migrate in the water column (e.g. mackerel, hake,
seabream), larger trawls with high vertical openings are employed (Figure 18). They
have their anterior section and wings made of large mesh for the forepart of the nets
(800 mm to 1 600 mm mesh size) or of long ropes (juge a cordes) in order to reduce the
net drag and fuel consumption.

FIGURE 18
Four-face bottom trawl with high vertical opening
(juge a cordes) used in France

Source: redrawn from Sala, A., Bréi¢, J., Conides, A., De Carlo, F.,, Klaoudatos, D., Grech, D., Lucchetti, A. et al. 2013. Final
project report. Technical specifications of Mediterranean trawl gears (myGears). Specific project Nr. 5 — Framework service contract
Mediterranean Halieutic Resources Evaluation and Advice (MAREA). Bari, Italy, COISPA, Rome, CNR, Attiki, Greece, HCMR, Livorno,
Italy, CIBM, Peniscola, Spain, SUMASPE, Guilvinec, France, SIMRAD.
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Peculiar bottom trawl nets are used in coastal areas in derogation to the Council
Regulation (EC) No 1967/2006 (Council of the European Union, 2006). These
are known as gangui a panneaux with otterboards. This trawl has a traditional
Mediterranean design and a short headline (around 15 m), a horizontal opening of
about 6-10 m and a vertical opening of 1-2 m. As such, these nets are rigged with short
sweeps (15-35 m) and are towed at low speeds (between 1.5 knots and 3 knots) by
single vessels less than 12 m long within 3 nautical miles of the coast (Sacchi, Le Corre
and Mortreux, 2010). Most of the vessels are registered in the maritime quarters of
Toulon and Marseille and can be used on both soft and hard bottoms. The main targets
of this fishery are the mixed demersal species intended for the preparation of soups.

Different types of ganguis with otterboards are employed and they are adapted to
different uses (Sacchi, Le Corre and Mortreux, 2010).

The hard bottom ganguis with a vertical opening of 1 m, horizontal opening of 6 m
and panels of 50-60 kg are employed all year round (125 days/year on average), at
depths of 12-30 m, inside the seagrass meadows. The towing speed is 1.5 knots and the
duration is about 1 hour. This type of ganguis has a metal roll about 1 m long with a
diametre of 70 mm in the middle of the bulge, called daie, which is intended to lay the
green leaves of seagrass and avoid harvesting too many dead leaves.

The soft bottom ganguis with a vertical opening of 2 m, horizontal opening of 8 m
and iron panels of about 90 kg are employed all year round (80 days/year on average)
at depths of 28-100 m, that is, deeper than seagrass meadows. The towing speed is
2-3 knots.

The ganguis targeting violet (Microcosmus sabatieri) built of wood with an iron
frame and with panels of 50-60 kg are employed from September to April at depths
of 40-70 m.

In Italy, in the northern, central and southern Tyrrhenian Sea (GSAs 9 and 10),
demersal/bottom two-face trawls (volantina and tartana) are widely used (Sala ez al.,
2013). In GSA 9, vessels operating on the continental shelf with traditional trawls
usually catch red mullet, cuttlefish (Sepia officinalis), mantis shrimp (Squilla mantis),
common octopus (Octopus vulgaris) and European hake in coastal fishing grounds
(depths less than 50 m), and catch European hake, horned octopus (Eledone cirrhosa),
rays (Raja spp.) and poor cod (Trisopterus minutus capelanus) in deeper waters. Vessels
operating on the continental shelf with high vertical opening trawls usually catch
European hake, red mullet, cuttlefish, mantis shrimp and octopus in coastal fishing
grounds (depths less than 50 m), and European hake, horned octopus, rays, lesser
spotted dogfish (Scyliorhinus canicula), poor cod and octopus in deeper waters. Vessels
operating on the continental slope target Norway lobster and deep-water rose shrimp
on the fishing grounds to the south of Elba Island using tartana and volantina nets.
Vessels operating in deep waters target giant red shrimp and blue and red shrimp using
tartana and volantina nets.

The main bottom trawls used in the Tyrrhenian Sea can be summarized as follows
(Sala et al., 2013).

The two-face volantina trawl (DB-2) is used in the Ligurian Sea on sandy—muddy
bottoms at the beginning of the continental slope, at depths of 250-600 m to catch
Norway lobster, European hake, and blue and red shrimp. The headrope length ranges
from 25 m to 48 m, and the horizontal opening is between 10 m and 20 m. Long sweeps
(100-200 m) and bridles (15-30 m) are used to create short vertical openings (around
1 m). Similar nets are used in the Tyrrhenian Sea at the same depths; they have a vertical
opening of around 1.5 m and a horizontal opening of 15-25 m, with a headrope of
around 30-52 m.

The two-face tartana trawl (DB-2) is used in the southern Tyrrhenian Sea from
shallow to deep waters (bottom depths from 50 m to 600 m) to catch both coastal and
deep-water species, such as giant red shrimp and blue and red shrimp. The rigging
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incorporates the use of long sweeps (200-250 m) without bridles; this rigging is
responsible for the short vertical opening (1 m). The horizontal opening ranges from
15 m to 25 m.

The four-face Americana trawl (DB-4) is used in the Ligurian Sea on sandy—muddy
bottoms of the continental shelf, at depths of 50-350 m. The horizontal opening ranges
between 15 m and 23 m. Short sweeps (10-80 m) and bridles (10-25 m) are used to
create higher vertical openings (around 2 m). Similar nets are used in the Tyrrhenian
Sea at the same depths; they have a vertical opening of around 2-2.5 m and a horizontal
opening of 15-25 m, with a headrope length of around 27-46 m.

The two-face four-cable trawl (DB-2) is towed with four cables and is designed to
catch both off-bottom species, such as European hake, red mullet, gilthead seabream
(Sparus aurata) and cuttlefish, which are generally close to the seabed but exhibit an
upward migration, and bottom species such as Norway lobster and mantis shrimp. The
volume swept by the relatively large meshes (120-1 600 mm) is what determines the
capture efficiency. It is typically constructed without bridles but the rigging with four
cables guarantees a higher vertical opening (around 2-3.5 m). The two-face trawl with
a high vertical opening is used on sandy-muddy bottoms of the continental shelf at
depths of 50-350 m. The headrope length ranges from 34 m to 52 m and the horizontal
opening is between 12 m and 18 m. These nets are used in the Ligurian Sea to catch
both coastal species and deep-water species, such as Norway lobster and European
hake. Similar nets are used in the Tyrrhenian Sea with vertical openings of 2.5-3.5 m
and horizontal openings of around 14-22 m.

The four-face four-cable trawl (DB-4) is towed with four cables and is designed to
catch the same species as the two-face four-cable trawl. The four-face trawl is used
on sandy—muddy bottoms of the continental shelf at depths of 50-350 m. Bridles are
not used, but the rigging with four cables and four faces guarantees a higher vertical
opening (around 4 m). The headrope length ranges from 40 m to 56 m, and the
horizontal opening is between 12 m and 18 m. These nets are used in the Ligurian
Sea to catch both coastal species and deep-water species, such as Norway lobster and
European hake. Similar nets are used in the northern and central Tyrrhenian Sea with
vertical openings of 4-15 m and horizontal openings of around 15-25 m (headrope
length of around 34-52 m). Sometimes these nets are also used to catch anchovies.

In Sardinia (GSA 11), trawlers operate in the shallow waters of the continental shelf
with tartana nets (low vertical openings), targeting mixed species, such as common
octopus, horned octopus, red mullet, cuttlefish and rays. The vessels operating on the
continental slope and in deep waters usually target red shrimps, Norway lobster, deep-
water rose shrimp and European hake using tartana nets.

Central Mediterranean

In Tunisia (GSAs 12, 13 and 14), several trawl types are used. The majority are two-face
trawl nets (Plate 3). In shallow waters, especially in the Gulf of Gabes (GSA 14) from
30 m to 60 m and in the Gulf of Hammamet (GSA 13) from 50 m to 70 m, the shrimp
trawl is used to target the caramote shrimp (Penaeus kerathurus), other non-indigenous
shrimps such as the speckled shrimp (Metapenaeuns monoceros) and the northern brown
shrimp (Penaeus aztecus), and other demersal fish species. The entire trawl net has a
small size made of PA knotless netting panels that have generally small mesh sizes, i.e.
about 60 mm in the wing and 52 mm in the other sections. The net is rigged without
sweeps and with two bridles (Plate 4). The use of metallic chains is often observed just
before the wings (up to 6 m in length).
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PLATE 3
Fondale two-face bottom trawl with cut-wings
used in Tunisia

PLATE 4
Shallow water shrimp trawl net wings (left) and healine (right) used in Tunisia

Moreover, a similar trawl but made of knotted PE and with larger wings, the
so-called chebbiki, is used to target demersal fish species on rocky ground. The trawl
can have two codends, with the lower one dedicated to the rocks and the upper one to

catching fish.
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Furthermore, the high vertical opening trawl net called the grande ouverture
verticale, but also Mabdaouia or other commercial names such as American and
Mexican, among others, has vertical openings up to 6 m high and is employed to catch
demersal species such as European hake and red mullet (Bdioui, M’rabet and Ben
Naceur, 2003). In terms of dimensions, the trawl generally has two small lateral sides
(faces), in addition to the upper and lower panels. The trawl is generally rigged with
two to three sweeps and one bridle on each side (according to the netting material used,
rigging and target species).

In deep-water bottom trawl shrimp fisheries, the trawl nets specifically targeting red
shrimps and the pink shrimps are similar to the fondale net (also locally known as the
Italian net) and could be both tartana and volantina, with some small modifications
and adaptations such as the use of short ropes at the end of wings (Plate 5) to increase
the trawl dimensions and openings without increasing the towing force (engine power).
They are mostly used where the continental slope begins, at depths ranging from 200 m
to 800 m. The footrope generally ranges from 58 m to 65 m, according to the vessel
engine power (from 700 hp to 900 hp). It is generally made of mixed cable (from 32 mm
to 50 mm) or gathered ropes (PE or PA) with a diameter up to 70 mm. The upper side
of the trawl is made generally of PE or a mixture of PE and PA netting panels with a
mesh bar of 26-30 mm in the wings. The lower side netting panels generally range from
a 40-50 mm PA mesh bar (4-5 mm twine thickness) to a 26 mm PA mesh bar (2.5 mm
twine thickness) next to the codend. The trawl is usually rigged with two bridles each,
which are 20-30 m long (Plate 6). However, some vessels still use the old system by
rigging the trawl without bridles.

A limited number of vessels use four-face nets (DB-4), such as the tangonero trawl
(characterized by very long wings and the presence of a danleno and sweeps without
bridles), the Americana trawl (locally called Americain) or the Mexicana trawl.

PLATE 5
Trawl net ropes used for red and pink shrimps in Tunisia

5
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PLATE 6
Trawl net with two bridles used in Tunisia

In Malta (GSA 15), the bottom otter trawl fleet can be divided into two subfleets:
one composed of vessels that are authorized to fish both within the 25-nautical mile
fisheries management zone and the high seas and a second subfleet of vessels that are
legally restricted to operating on the high seas only. The nets are mostly made of two
panels and the headline length ranges from 24 m to 48 m. The vertical net opening is
variable according to the net type (0.6-1.5 m or 2.4-2.6 m). In depths ranging from
300 m to 800 m, the main target species are red shrimps, but European hake, Norway
lobster and deep-water rose shrimp are also caught. These nets have long combination
ropes (100-200 m) and a chain; the sweeps are 200-250 m long and the bridles are
absent; they are towed at speeds of 2.7-2.9 knots. In shallower waters (50-200 m), the
main target species are European hake, cuttlefish and red mullet (Mullus spp.). These
nets have 60 m long sweeps and 20-30 m long bridles; a chain is used and the towing
speed is up to 3.5 knots.

In Italy, the trawlers operating in the Strait of Sicily (GSA 16) mainly use the
demersal two-face trawl (volantina and tartana types) and, to a lesser extent, the
demersal four-face trawl, even if it is not common (Sala er al., 2013). The dimensions
of the headrope range between 24 m and 56 m depending mainly on the vessel’s engine
power and although there are some differences in material between the nets used
in shallow water (banco net) and in deeper water (fondale net), the demersal two-
face trawl is characterized by a low vertical opening (usually less than 2 m). Inshore
trawling mainly targets mixed species — Mullus spp., European hake, seabream (Pagellus
spp-), Trachinus spp., octopus, cuttlefish, musky octopuses (Eledone spp.), monkfish
(Lophius spp.), deep-water rose shrimp, Norway lobster, broadtail shortfin squid (//lex
coindetii), lesser flying squid (Todaropsis eblanae), John dory (Zeus faber), Raja spp. —
on the continental shelf, with trawlers usually carrying out two hauls 4-5 hours long
per day. Offshore and deep trawling is conducted by large trawlers (generally between
24 m and 33 m in length) belonging to the Mazara del Vallo harbour. This fleet operates
with large nets (headrope upwards of 55 m in length on average and horizontal opening
of around 25-30 m) in international waters, working both on the continental shelf and
slope up to 700-800 m depth. These vessels undertake long fishing trips (15-30 days)
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and exploit areas in other GSAs inside the Strait of Sicily (i.e. GSAs 12, 13, 14, 15, 16
and 21). The key target species of this fishery are giant red shrimp and blue and red
shrimp, but deep-water rose shrimp is also caught. With the tartana trawl, long sweeps
are used (200-250 m) without bridles; therefore, the vertical opening is usually less
than 1.5 m and the horizontal opening ranges from 15 m to 30 m. With the two-face
volantina, short sweeps (around 120-180 m) and bridles (2540 m) are used so that the
vertical opening slightly increases to 2.5 m. The four-face trawl with four cables and
high vertical opening is rarely used in the shallow waters of the continental shelf (50—
350 m depth) to catch coastal species (red mullet, European hake, cuttlefish, caramote
shrimp, among others) and sometimes anchovies. These nets have a horizontal opening
of around 10-22 m and a vertical opening ranging from 4 m to 15 m.

In Greece (GSA 20), the most widely used trawl design is the two-face trawl
(DB-2). According to Adamidou (2007), the netting is made of multifilament twine,
knotted and knotless, with diamond meshes. This type of trawl gear is relatively the
same irrespective of the target species; minor modifications, made to the gear by the
fishers, are associated with the fishing grounds, though usually these nets are used in
sandy—muddy bottoms at depths ranging from 250 m to 400 m by vessels of 14-20 m
length. The entire length of the trawl net is usually 58 m and the mouth’s stretched
circumference is about 61 m. The wings are made of two half sections that consist of
1-4 pieces of net each and are about 11-12 m long, and the netting’s stretched mesh
size 1s usually 90 mm. The main body is comprised of an equal number (usually 4-6)
of rectangular pieces of netting, each 100 meshes wide, placed at the right and left
side of the central triangle located on the upper (tselo) and lower (boukos) part of the
trawl body, respectively. The length of the main body is about 20 m and the netting’s
stretched mesh size ranges from 40 mm to 70 mm. The extension piece consists of
5-7 pieces of net of 100 meshes wide each; it is about 19 m long and the netting’s
stretched mesh size is usually 40 mm. The codend consists of 1-6 pieces of net and
is about 7 m long with an overall width of 300 meshes. It is usually covered by a
strengthening piece of netting. A single rope of PA is tied around the codend to close
it. The headline is 18-28 mm thick and is mainly made of PA or Manila fibre; its length
usually ranges between 25 m and 55 m. The footrope is about 48 m long, 40 mm thick
and is made of PA plus iron or polypropylene and iron. The sweeps are made of PA
plus iron or Manila fibre plus iron; their length ranges from 180 m to 280 m and their
thickness from 24 mm to 50 mm. The otterboards of the traditional trawl are oval or
rectangular and weigh 200-400 kg depending on their material (Adamidou, 2007). Nets
are towed at a mean speed of around 2.5 knots to mainly catch deep-water rose shrimp,
European hake, red mullet and Norway lobster. The horizontal opening usually ranges
between 11 m and 18 m. The vertical opening ranges from 0.7 m to 1.5 m, even if the
high vertical opening net can be used. No deep-water fishery tradition exists and red
shrimps have started to be exploited only in recent years; therefore, trawl nets are
constructed following the characteristics of the Italian trawl (Mytilineou et al., 2006).

Adriatic Sea
The Adriatic area is one of the most exploited areas in the Mediterranean by bottom
trawlers (Colloca, Scarcella and Libralato, 2017).

In Italy (GSAs 17 and 18), European hake represents the most-landed demersal
species by single boat bottom otter trawl vessels in the Adriatic Sea and also the one
with the highest commercial value (Mannini and Sabatella, 2015). European hake is
caught with other important commercial species such as red mullet, deep-water rose
shrimp, broadtail shortfin squid, musky octopuses, monkfish, seabream and Norway
lobster. The fishing areas are located on the soft bottoms of the continental shelf and
along the upper part of the continental slope. Trawl catch occurs in a depth range of
20-70 m (mainly in GSA 17) and down to 500 m (in GSA 18). Both demersal two-
face trawls (DB-2) and four-face trawls (DB-4) are employed. The DB-2 category



56

Catalogue of fishing gear in the Mediterranean and Black Sea region

uses two faces with different dimensions. The upper face is shorter than the lower
face, and this asymmetry allows the towing to be mainly exercised on the headrope,
thus to keep the net open. Moreover, the low tension on the lower panel and on the
footrope, which is longer than the headrope, allows the net to better adhere to the
bottom, with a consequent higher catch efficiency for demersal species. The nets in this
category are often made entirely of knotless PA netting and have a wide opening of
the wings attached to long sweeps and bridles, coupled with a narrow vertical opening
(1-1.5 m). The target species of this category include European hake, red mullet,
whiting (Merlangius merlangus), poor cod, monkfish and Norway lobster. The DB-4
category presents four faces, the upper and lower panel and two side panels, which are
usually made entirely of knotless PE netting, though sometimes a portion of knotless
PA netting may appear in the lower panel. It is also called a box trawl or Americana
because the upper and lower panels have the same dimensions as the two side panels,
and consequently the net will naturally take up a more open cross-sectional shape
compared to a two-face net. In fact, the vertical openings of these trawls can reach up
to 2—4 m in height, increased by a couple of bridles whose length can reach 10-15 m.
This gear category mainly targets crustaceans such as deep-water rose shrimp, giant red
shrimp and Norway lobster.

To summarize, the Italian Adriatic trawlers employ two types of DB-2, called
tartana and volantina, and one type of DB-4, called Americana.

The tartana (DB-2) is the most traditional Italian trawl net; it is used across a wide
depth range, from shallow coastal waters to deep fishing grounds. The target species
are mixed demersal species such as shrimps, fishes and cephalopods that live in contact
with muddy bottoms. The net is equipped with long and heavy sweeps ranging from
100-250 m depending on the bottom depth, and without bridles. With this rigging, the
vertical opening is usually less than 1 m and the horizontal opening varies according to
net dimensions (15-25 m).

The volantina (DB-2) is usually made of PA and is commonly used on the Italian
side, especially in the northern Adriatic Sea, where it is also towed with the twin trawl
method. During the last ten years, the upper side of these nets has also been made
of PE netting. The net guarantees a larger vertical opening (about 1.5 m) than the
tartana, thus allowing the capture of species that are not always in close contact with
the seabed, while at the same time maintaining contact with the bottom. It has longer
sweeps (100-200 m) and bridles (15-30 m), and a larger wingend spread. The horizontal
opening varies according to net dimensions (15-25 m).

The Americana (DB-4) is the name given by Italian fishers to this type of net. The
net is manufactured mostly with knotted PE netting, and it is usually characterized by
having two very short bridles (10-15 m) directly connected to the otterboards, while the
sweeps are not used. The attack angles of the otterboards (40—45°) are higher compared
to those of the volantina (19-20°), in order to increase the vertical opening, which can
be around 2-4 m. Moreover, for the same vessel size, the horizontal net opening of the
Americana trawl, ranging from 15 m to 22 m, is generally higher than typical of other
volantina trawls (Lucchetti and Sala, 2012). The footrope is often equipped with a
fishing line and a tickler chain in order to catch mixed demersal species. In the middle
Adriatic (GSA 17), it is common to rig two twin nets with a central clump weight (twin
trawl method). During the last 15 years, several trawlers have switched their activity
from the traditional tartana and volantina trawls to the Americana configuration (Sala
and Lucchetti, 2011; Lucchetti and Sala, 2012).

In Croatia (GSA 17), there is one type of demersal two-face trawl (DB-2), called
romanjola (Sala et al., 2013). The romanjola is the traditional Croatian trawl net. It is
similar to the tartana and used to target the same species. Although the net is made of
two panels, the wings are made of one single panel. The footrope is commonly rigged
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with protection bobbins and with additional load for higher catch efficiency. Moreover,
the catch efficiency is sometimes increased through the use of an additional tickler
chain in front of the net mouth. The small trawl nets called strasin and kogol, described
by Mati¢-Skoko et al. (2011), that were used in coastal waters (from 5 m to 20 m depth)
to mainly target picarel (Spicara smaris) are no longer legal.

In Slovenia (GSA 17), the nets employed belong to the DB-2 category and have
the same technical properties as the Italian volantina. They are used to catch the same
target species (European hake and red mullet, among others).

In Albania (GSA 18), trawlers usually employ Italian nets, such as the tartana and
volantina. The mean headline length is 40-55 m, and the net openings during fishing
are 1.2-1.7 m (vertical) and 10-20 m (horizontal). The main target species are European
hake, red mullet and deep-water rose shrimp.

In Montenegro (GSA 18), the net used by trawlers is identical to the Italian tartana,
with 30-45 m of headline length, 1-1.2 m of vertical opening and 8-16 m of horizontal
opening. The main target species are European hake, red mullet and deep-water rose
shrimp.

Eastern Mediterranean

In Greece (GSA 22), the most widely used trawl design is the two-face trawl (DB-2).
These nets are used in sandy—muddy bottoms at depths ranging from 100 m to 300 m
by vessels of 20-25 m in length. Their technical characteristics follow the description
given for the Greek nets used in the central Mediterranean (Adamidou, 2007). Nets
are towed at a mean speed of around 2.5-3.0 knots to mainly target deep-water rose
shrimp, European hake, red mullet and Norway lobster. The horizontal opening varies
from 11 m to 17 m. The length of the headline usually ranges between 26 m and 44 m.
In Crete (GSA 23), there are only a few vessels operating, mainly along the northern
coast due to the very narrow continental shelf.

In the Turkish part of the Mediterranean Sea (GSAs 22 and 24), the most abundant
trawl typology is the demersal/bottom two-face trawl category with the most
commonly used being 900 meshes at the footrope level (e.g. in the Aegean Sea;
Tosunoglu and Aydin, 2007). The size of the nets varies based on engine power and
vessel size. Larger vessels with bigger engines use a greater trawl size between 1 200 and
1 500 meshes at the footrope level to catch certain fish species like goldband goatfish
(Upeneus moluccensis), chub mackerel (Scomber japonicus), horse mackerel, bogue
(Boops boops) and sardine. The fishing strategy is the same for all fishing grounds,
as fishers want to catch all commercial species. Therefore, in shrimp or demersal fish
areas, the same trawl gear is used, but the weight of the footrope and groundrope, the
groundrope number (double or single) and the number of chain rigs are different.

In Egypt (GSA 26), bottom trawling is the most important fishing sector in terms
of the number of vessels. Lucchetti er al. (2016) described the most commonly used
net, which is a modified Italian trawl. It consists of an asymmetric two-face trawl (top
versus bottom faces, similar to the Italian tartana) with long groundrope, large wingend
spread (i.e. horizontal net opening) and a low vertical opening (about 1 m). The trawl
net is usually made of knotless PA or knotted PE, mainly in the upper part of the belly,
and is equipped with a 30 m footrope (on average), comprising a 38 mm combined rope
weighted with about 80 kg of leads along its length. The wire ropes have a diameter
of 12-20 mm, usually 16 mm. The total net length (from the wings to the codend)
ranges from 14 m to 69 m, with an average length of 44 m. The different codends have
a mean length of 5.4 m, ranging from 3 m to 7 m. Trawl rigging includes 150 m sweeps
and Italian traditional otterboards (150 kg each). These trawls are commonly used in
coastal waters to target mixed demersal species such as shrimp (Penaeus spp.), mullet
(Mullus spp., goldband goatfish), cuttlefish and lizard fish (Saurida spp.). Larger nets
are used for deep-sea trawling (up to 950 m) to target giant red shrimp and blue and
red shrimp. This fishery is relatively new to the country, which has developed in recent
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years, and trawlers are using both two-face nets (e.g. Italian designed nets 60-70 m
long and 8 m wide, with a height of 1-6 m, 30-40 m long wings, 40 mm codend mesh
size and 300-350 kg otterboards; Ibrahim et al., 2011) and four-face nets (Sabrah ez al.,
2022).

In Israel (GSA 27), bottom trawling involves the use of two-face trawls and, on
rare occasions, four-face trawls. Long sweeps (200 m) and short bridles (67 m) are
commonly used to target coastal species. The vertical openings range between 1 m
(two-face trawls) and 2.5 m (four-face trawls). Small trawl nets are commonly used,
with a headrope length of around 30 m. The main target species are red mullet,
European hake, caramote shrimp, common squid (Loligo vulgaris), common pandora
(Pagellus erythrinus) and also the Lessepsian migrant Randall’s threadfin bream
(Nemipterus randalli).

In Palestine (GSA 27), trawlers use two types of bottom trawls (jar or gar). One
is used to catch demersal and benthic fish, while the other is used to target shrimps
mainly at night (Ali, 2002; Abudaya et al., 2013). The trawlers operate continuously
for 24 hours and return once in the morning, to land the catch, get supplies and change
crews.

Black Sea

In Turkiye (GSA 29), the two-face trawl is used to mainly target whiting and red mullet
(Erdem er al., 2019). These are usually small nets towed at 2.5-3 knots, with a headline
length between 30 m and 40 m and a vertical opening usually less than 1.2 m. In
particular, the size of the demersal trawl gear in the Black Sea ranges from 500 meshes to
1 000 meshes of 40 mm around the mouth, and a trawl gear of 800 meshes is commonly
used in the region. According to Turkish fishing legislations, the smallest mesh size that
can legally be used in the bottom trawls of the Black Sea is 40 mm (diamond).

In Bulgaria, Romania and Ukraine, bottom trawling is not allowed.

1.2.2 Twin bottom otter trawls

In this trawling technique, two identical otter trawls (twin) are towed side by side by
one vessel (twin bottom otter trawls) (Box 2). The nets can be rigged in two different
ways: a) a two-warp system using a bridle arrangement; or b) a three-warp system
(Figure 19). In both riggings, the horizontal opening of the two nets is guaranteed by
standard trawl doors with a clump weight in the centre. Subregional variations of this
trawl are shown in Table 5.

The main benefit from using this technique is the ability to increase the horizontal
opening at the wingends of the trawl deployed, without proportionally enlarging the
main body of the trawl, which would cause an inconvenient increase of drag resistance.
The increase in horizontal opening is achieved by deploying two juxtaposed smaller
trawls rather than a larger single trawl. The twin trawls enable wingend spread to
be increased by approximately one-third, without also increasing vertical opening
and towing resistance (Sala et al., 2009). Therefore, the nets used in the twin-trawl
technique are usually smaller than an equivalent single net but are designed to sweep a
wider area of seabed using less fuel.

This technique is most useful in trawl fisheries targeting species closely associated
with the bottom, which are not necessarily herded by the sweeps and, due to their
sedentary behaviour, are not liable to escape over the headrope of the trawl. Species
such as shrimps, Norway lobster and Lophius spp. fall into this category (Sangster and
Breen, 1998). The multi-rig trawl technique (one vessel-more than two nets; multiple
bottom otter trawls) is not common in the Mediterranean.
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FIGURE 19
Twin bottom otter trawl with two-warp rigging (top) and a three-warp system (bottom)

Source: Seafish. 2023. Fishing gear database. In: Seafish. Cited 23 May 2023. Edinburgh. www.seafish.org/responsible-sourcing/fishing-gear-
database/?t=docGear/
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Box 2
Details of a twin bottom otter trawl operation

M. Virgili

C

Trawl doors being deployed to initiate the haul, with
the central clump visible in the middle.

© M. Virgili

Two nets are towed together simultaneously.

© A. Lucchetti

Chain rigged to the groundrope to enhance bottom
contact and catch efficiency.

© A. Lucchetii
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The two codends hauled at the same time.

Central clump weight used to balance the towing force
of the two nets.
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Western Mediterranean

In the French Gulf of Lion (GSA 7), two-face twin trawls called chaluts jumeaunx are
employed to catch demersal species at depths ranging from 20 m to 50 m (Plate 7). The
headline length ranges from 31 m to 42 m and the horizontal net opening is 21-30 m,
while the vertical net opening is around 1.5-2.5 m. The mean trawling speed is higher
than in the Adriatic Sea (4.0-4.3 knots).

PLATE 7
Twin trawl used in France

Central Mediterranean

No twin trawls are reported from this region.

Adriatic Sea

In Italy (GSAs 17 and 18), both two-face volantina and four-face Americana nets are
used, although the majority of vessels commonly use Americana nets made of PE with
short bridles. A central clump weight is used to balance the towing force of the two
nets. The groundrope is often equipped with a fishing line and a tickler chain in order
to catch mixed demersal species. This gear is used by large (more than 25 m length) or
small vessels (less than 15 m length), especially in the northwestern Adriatic.

Eastern Mediterranean

No twin trawls are reported from this region.

Black Sea

No twin trawls are reported from this region.
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1.2.3 Beam trawls

A beam trawl is a trawl whose horizontal and vertical openings are maintained by a
rigid frame made of iron. Two or more iron sledges facilitate the sliding of the gear
along the bottom. The net usually consists of a cone-shaped net ending in a bag or
codend that retains the catch. No hydrodynamic forces are needed to keep a beam
trawl open.

Different types of beam trawls are used in the Mediterranean. They are generally
used in shallow waters by small units within some small-scale fisheries. Some of these
beam trawls operate more like dredges and are often considered as such at the national
level. The Provencal gangui (from the southeast of France), Catalan ganguils (from
northwest Spain), Greek kankava for sponges and Italian gangamo for prawns and sea
urchins (from Sicily) are the most common examples. In the Provengal French fishery
using gangui, the target species are Scorpaenidae, red mullet and other high value
species used in traditional dishes. In Italy, large bottom trawlers off the Adriatic coast
use a kind of beam trawl, the so-called rapido trawl, to catch scallops (Pecten jacobeus)
and queen scallops (Aequipecten opercularis) on sandy or detritic bottoms at 40-50 m
depth at some distance from the coast, as well as common sole (Solea solea) in muddy
inshore areas.

The classification of beam trawls in the Mediterranean is not always homogeneous,
because in some cases the same gear is considered as a dredge in one country and as a
beam trawl in another country (Table 6).
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Western Mediterranean

In the Catalonia area of Spain (GSA 6), Mediterranean bottom beam trawl typology
that targets gastropods is employed (Sala ez al., 2013). Such Spanish beam trawls can
have a maximum width of 3 m and are permitted only on vessels with an overall length
less than 12 m. Each vessel can tow a maximum of two beam trawls rigged in series and
not in parallel; they are not permitted on vessels with trawling licences.

In the Provencal French Riviera (GSA 7), a very ancient beam trawl is still employed
and its local name is gangui (another type of gangui with trawl doors has been
already described in the section on bottom trawls; Sacchi, Le Corre and Mortreux,
2010). It is a small coastal fishing gear towed at low speeds (between 1.5 and 3 knots)
by single vessels with an overall length less than 12 m within 3 nautical miles of
the coast (Figure 20; Plate 8), through a derogation from Council Regulation (EC)
No 1967/2006. This type of beam trawl has been adapted to different coastal habitats,
such as seagrass meadows (Posidonia oceanica) and soft bottoms. The target species
belong to the Scorpaenidae family, red mullet and other highly valuable species that
are used in traditional dishes such as soupe de roche and bouillabaisse. The fixed-frame
ganguis are categorized by dimensions. The petits ganguis are from 1.5 m to 2.5 m
wide and 70 cm high and are used from November to March on the seagrass meadows
to target fish for rock soup, sea urchins or shrimps. They are used for 50-100 days
per year, and the fishing activity consists of 4-5 hauls of one hour each per day,
with a towing speed of 1.5 knots. The ganguis a patins are larger in size, with frame
dimensions of 4-5 m, and they are employed all year round on the seagrass meadows.
The 13 most common species caught are: black scorpionfish (Scorpaena porcus), East
Atlantic peacock wrasse (Symphodus tinca), annular seabream (Diplodus annularis),
common octopus, cuttlefish, European conger (Conger conger), rainbow wrasse (Coris
julis), common two-banded seabream (Diplodus vulgaris), striped red mullet (Mullus
surmuletus), red scorpionfish (Scorpaena scofra), painted comber (Serranus scriba),
blotched picarel (Spicara maena) and picarel. These species represented 60 percent of
the catch, which included 60 total species.

FIGURE 20
Gangui bottom beam trawl used in France

Source: illustrated by A. Lucchetti.
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PLATE 8
Hauling of Gangui bottom beam trawl used in France

In Italy (central-northern Tyrrhenian Sea, GSA 9), the rapido trawls are very
similar to those used in the northern Adriatic Sea (as described below) as far as the
technical features, but they have smaller dimensions, being only 3 m wide (Sala et al.,
2013). Furthermore, in this case they are provided with four sledges, each 12 cm wide
and 70 cm long. The wooden board (300 cm x 32 ¢cm x 2.4 c¢m) is placed above the
upper side of the iron frame at an angle of about 30° to the ground. Thirty-three iron
teeth are fixed to the lower side of the rapido mouth at a distance of 7 cm from each
other; they have a diameter of 12 mm and extend 0.5-1.0 cm behind the tooth bar.
Two rapido trawls are usually towed at once at a speed of around 5 knots and each
haul lasts between two and three hours. The fishing activity is practised from early
morning (about 1 a.m.) to dusk by carrying out multiple hauls without stopping for
16-18 hours. About 6-8 hauls are performed each fishing day. The trawl is 4.8 m long
and consists of two panels. In the upper panel, there are two nettings: the first one is
tied to the rapido mouth and has a mesh size of around 45 mm,; the second netting is
the codend, with a mesh size of around 40 mm. The lower panel of the net is protected
by a reinforced rubber diamond-mesh matting (stretched mesh size 24 cm x 30 cm).
Normally, each gear has a total weight of about 150 kg. The species accounting for the
highest percentage of landings are Mediterranean starry ray (Raja asterias), cuttlefish,
common sole, and a mix of other fishes and crustaceans.

In Italy (Sardinia, GSA 11), the ganghero or gangamo is a kind of rudimentary beam
trawl consisting of a metal beam (about 4-5 m wide, 1 m high) rigged with a chain along
the lower leading edge and a net bag to collect the catch (Plate 9). This gear is used in
Sardinia to catch shrimps, crabs and demersal fish. The net, made of PA, consists of
two panels, the upper and the lower panel being 20 m long. The codend has a length of
about 2 m. The ganghero is used during winter and in the night by small vessels, and
each vessel can tow just one gear. However, this type of gear has almost disappeared
(Sala et al., 2013).
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PLATE 9
Commercial ganghero single trawl used in Sardinia

© A. Lucchetti
© A. Lucchetti

Central Mediterranean
In Greece (GSA 20), this fishing method is not practised (SGMED, 2004).

Adriatic Sea
In the Italian central-northern Adriatic Sea (GSA 17), rapido trawlers (Figure 21;

Plate 10) commonly target the common sole, while flatfish such as turbot (Scophthalmus
maximus) and brill (Scophthalmus rbombus) are important bycatch species in muddy
inshore areas; in the sandy offshore areas of the northern Adriatic, great Mediterranean

scallops (Pecten jacobaeus) are also targeted.

FIGURE 21
Rapido trawl

Source: illustrated by A. Lucchetti.
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© A. Lucchetti

PLATE 10
Rapido trawl during fishing operations in the central-northern Adriatic Sea
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A modern rapido resembles a toothed dredge. The rapido trawl consists of a box
dredge (about 4 m wide weighing 200 kg) rigged with 5-7 cm teeth along the lower
leading edge and a net bag to collect the catch (Giovanardi, Pranovi and Franceschini,
1998; Sala et al., 2013). There are usually around forty-four iron teeth at a distance of
6—7 m from each other, with a diameter of 13 mm and extending 0.5-1.0 m behind the
tooth bar. The gear is equipped with four sledges, each 12 cm wide and 70 cm long
(Plate 11). An inclined wooden board (400 cm x 30 ¢cm x 2.4 cm), at an angle of about
30°, is fitted to the front of the metallic frame to act as a depressor, to keep the gear
in contact with the seabed and, moreover, to press it on to the bottom to facilitate the
penetration of the teeth into the soft sediment (Lucchetti and Sala, 2012). The net, made
of PA, consists of two panels: an upper panel having a length of around 7.3 m and a
slightly longer lower panel (Figure 22, Figure 23). The former has smaller meshes,
gradually increasing from 48 mm (stretched mesh size) in the codend to 60 mm close
to the rapido mouth, while the latter has meshes ranging from 52 mm (codend) to
80 mm (rapido mouth; Plate 11). The latter netting is protected by a reinforced rubber
diamond-mesh matting (stretched mesh size 24 x 30 cm). A commercial vessel typically
tows simultaneously four sets of gear. During fishing, the gear is towed at high speed
(13-15 km/hour) and each haul lasts about one hour. The fishing activity is carried
out day and night for about 24 hours without stopping and a total of 15-18 hauls per
fishing day are performed. Considering these properties (weight of the gear, presence
of a rake, high towing speed, gear dimensions), the rapido trawl has a considerable
physical impact on the bottom; Lucchetti and Sala (2012) quantified that rapido
trawls used in muddy areas make furrows up to 10-13 cm deep when digging into the
sediment.
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FIGURE 22
Technical specifications of a beam trawl

Upper panel Lower panel Side panel

Mesh size Mesh Mesh size Mesh Mesh size Mesh
(mm) num. (mm) num. (mm)

64 28 80 22
70 70
68 68
56 235
64 29
61
54
61
54
56 335
56 33
a5
50
48
50
52 40
52 40
50

Source: redrawn from A. Lucchetti.

FIGURE 23
Typical Italian rapido trawl
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Source: Lucchetti, A. & Sala, A. 2012. Impact and performance of Mediterranean fishing gear by side-scan sonar technology.
Canadian Journal of Fisheries and Aquatic Sciences, 69(11): 1806-1816.
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PLATE 11
Bottom rake and sledges (left), inclined wooden board and lateral sledges (centre) and hauling (right)
of the commercial rapido trawl used in the central-northern Adriatic Sea

© A. Lucchetti

O
¥

Bottom rake and sledges Inclined wooden board and Rapido trawl hauling
lateral sledges

Nowadays, some modern vessels are equipped with automatic sifting systems that
allow the catch to be lifted from the stern and have thus greatly improved working
conditions (Plate 12). These systems are mainly used for sorting molluscs, such as
muricids (Bolinus brandaris).

PLATE 12
Sifting system on board a modern beam trawl vessel used in the Italian Adriatic Sea
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In Croatia (GSAs 17 and 18), an entirely similar fishing gear is used and is
known by the name rampon, which is classified as a dredge (see Chapter 3;
Ezgeta-Bali¢ et al., 2021). Its main target species are the great Mediterranean
scallop and European flat oyster (Ostrea edulis) (Official Gazette 12/2016'; Official
Gazette 48/2015%). However, there are other commercially important species caught
as bycatch, such as the common sole, cuttlefish, musky octopus (Eledone moschata),
smooth scallop (Flexopecten glaber), queen scallop (Aequipecten opercularis) and
variegated scallop (Mimachlamys varia), as well as muricid gastropod species including
banded dye muex (Hexaplex trunculus) and purple dye murex (Bolinus brandaris).
A typical commercial fishing vessel tows two beam trawls (frame dimensions
180 cm x 50 cm, equipped with a toothed bar with teeth 9 cm apart and 10 cm long); the
beam trawl net is fitted out with a 4 m long diamond mesh with 40 mm knot-to-knot
mesh size (80 mm stretched mesh size; Ezgeta-Bali¢ er al., 2021).

T https://www.fao.org/faolex/results/details/en/c/LEX-FAOC 158933/
2 https://www.fao.org/faolex/results/details/en/c/LEX-FAOC 158723/


https://www.fao.org/faolex/results/details/en/c/LEX-FAOC158933/
http://https://www.fao.org/faolex/results/details/en/c/LEX-FAOC158723/
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Eastern Mediterranean

In Greece, according to their legislation, beam trawls are forbidden (Sala er al., 2013)

Black Sea

In Turkiye, the beam trawl method (Figure 24) is used in deep-water rose shrimp
fisheries, but it is only allowed in certain parts of the Marmara Sea (GSA 28) in the
coastal zone (40-150 m; Deval ez al., 2006; Zengin and Akyol, 2009; Demirel and Giil,
2016). The lengths and engine power of the beam trawl boats vary from 7 m to 13 m
and from 9 hp to 160 hp, respectively (Zengin et al., 2004). The beam trawl used in
this fishery has two identical nets rigged side-by-side on the same beam (twin-beam
trawl). A typical twin-beam trawl is 5-6 m wide and 50-60 c¢m high, and according
to Turkish fisheries legislation, the maximum height of the beam should be 50 cm.
The codend is made from PA with chafer (80 mm mesh size, made of polypropylene,
with a 2.5 mm rope thickness) to protect the codend against chafing on the seabed.
According to Turkish fishery legislations, the beam trawl (mostly used in the Marmara
Sea) is allowed to be used to catch deep-water rose shrimp in waters deeper than 50 m,
with a maximum codend length of 11 m and a minimum mesh size of 32 mm. A thick
chain beneath the beam scrapes the bottom of the sea in order to frighten shrimp out
of the sand and into the net. With this aim, two twin rigged beam trawls are towed
with a 50 m longitudinal distance between them. The beam trawlers are equipped with
two special booms, one on each side, to handle two sets of gear. Every fishing vessel
is allowed to tow twin-beam trawls with two codends and a maximum beam length of
15 m, or three beam trawls each with a maximum beam length of 5 m (Bok, Goktiirk
and Kahraman, 2011). The towing speed usually varies from 1.5 knots to 2.0 knots and
the towing duration can reach five hours.

FIGURE 24
Technical specifications of the twin rigged shrimp beam trawl used in the Marmara Sea
2. beam
8 i
o _
480mPP@ 14 Y S codend it codend
5 |1
m —
1. beam

Source: redrawn from Deval, C.M., Bék, T., Ates, A. & Ozbilgin, H. 2006. Selectivity of PE and PA material codends for rose shrimp (Parapenaus
longirostris) in Turkish twin rigged beam trawl fishery. Fisheries Research, 81(1): 72-79.
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In Bulgaria, Turkiye, Ukraine and Russia, rapa whelk (Rapana venosa) beam trawl
fisheries are actively carried out (Eryasar et al., 2018). The largest yields are obtained
in the eastern Black Sea region. In Turkiye, the traditional beam trawls (locally known
as algarna) have a frame made of 50-60 mm diameter iron pipes, that is 40—45 cm high
and 2.40-2.55 m wide (Plate 13; Kaykag et al., 2014). According to Turkish fisheries
legislation, the maximum height of the beam should be 40 cm and the length of the
codend should be a maximum of 4 m for this fishery. The gear weight is around
22-60 kg. Steel cables, of 5-8 mm in diameter, placed on the upper and lower parts of
the frame have dual functions. Primarily, they detach rapa whelk individuals from their
substrate by scraping and secondarily, they stir the ground surface to facilitate dragging
of the net (Kaykac et al., 2014). Both ends of the steel cable are mounted to the legs,
which are located towards the ground side of the frame and referred to as “nails”
(5-6 cm deep, 0.5-1 cm thick) by the local fishers (Eryasar et al., 2018). The codend is
made of 72 mm PA diamond mesh with a twine thickness of 4-5 mm and the codend
length is around 1 m. The number of meshes on the codend circumference in beam
trawls is 140-220. The towing speed is 1.4-2.7 knots.

PLATE 13
Beam trawl for rapa whelk (Rapana venosa) in the Black Sea

_ —
qsmeICable E e -I\
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Sources: Eryasar, A.R., Ceylan, Y., Dalgic, G. & Yesilcicek, T. 2018. By-catch in the commercial beam trawl fishery for rapa whelk
in the Black Sea. Mediterranean Marine Science, 19(1): 69-78; Kaykag, M.H., Zengin, M., Bzcan-Akpinar, I. & Tosunoglu, Z.
2014, Structural characteristics of towed fishing gears used in the Samsun Coast (Black Sea). (In Turkish). Ege Journal of Fisheries
and Aquatic Sciences, 31(2): 87-96.
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In Romania, rapa whelk harvesting is done using beam trawls, mainly on the
northern part of the coast, between Mamaia Bay and Sfantu Gheorghe, at depths
ranging between 17-30 m (Danilov et al., 2018).

In Bulgaria, the beam trawls used in this fishery are reported to be usually 5 m wide
(Plate 14).

PLATE 14
Beam trawl used in Bulgaria (left) and detail of bottom rake and sledges (right)

1.2.4 Semi-pelagic trawls

A semi-pelagic trawl is a hybrid trawling system between a single boat mid-water
trawl and a bottom trawl. This group of nets is rather difficult to classify, as it is not
always easy to categorize them unequivocally from other trawl types. Indeed, in the
Mediterranean, some nets with a high vertical opening are equipped to skim the seabed
by lightening the weight of the groundgear (leadrope and chains) so that they gently
touch the bottom or are towed slightly off the seabed, while the otterboards are on the
bottom. Since it is not always evident how much and whether these nets rise from the
seabed, it is preferred here to leave them in the bottom trawl group (Figure 25).

Therefore, in the Mediterranean and the Black Sea, the only trawl nets that can be
identified as semi-pelagic according to the FAO gear classification (He er al, 2021)
are the ones used in Spain, where the net is towed on the bottom but with the doors
throughout the water column; high vertical profile trawl doors are used for this
purpose.

In this catalogue, since these nets are used in the Mediterranean and the Black Sea on
the bottom, even if sometimes in a very light manner, it has been decided to place them
in the group of trawl nets towed on the bottom.
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FIGURE 25
Semi-pelagic trawl technique

Source: Seafish. 2023. Fishing gear database. In: Seafish. Cited 23 May 2023. Edinburgh. www.seafish.org/responsible-sourcing/fishing-gear-
database/?t=docGear/

In Spain, semi-pelagic four-face trawls with trawl doors off the bottom are used
(Figure 26). Vessels are equipped with acoustic sensors to control the position of
the pelagic doors (Plate 15). The butterfly (SP-4) is a semi-pelagic trawl rigged for
high vertical opening (about 5 m) to catch red shrimps in deep waters. The main
characteristics are the presence of three bridles about 60 m long and the absence of
sweeps. The headrope length ranges from 54 m to 114 m, and the horizontal opening is
between 20 m and 30 m. It is used in northern Catalonia and the southern Levant Sea
by vessels 15-25 m in length.


http://www.seafish.org/responsible-sourcing/fishing-gear-database/?t=docGear/
http://www.seafish.org/responsible-sourcing/fishing-gear-database/?t=docGear/
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FIGURE 26
Technical specifications of a semi-pelagic four-face trawl

Upper panel Side panel Lower panel 1 Lower panel 2

63.9m 13.0m 81.7m

Mesh Mesh
num size

Source: redrawn from Sala, A., Bréi¢, J., Conides, A., De Carlo, F.,, Klaoudatos, D., Grech, D., Lucchetti, A. et al. 2013. Final project report.

Technical specifications of Mediterranean trawl gears (myGears). Specific project Nr. 5 — Framework service contract Mediterranean Halieutic
Resources Evaluation and Advice (MAREA). Bari, Italy, COISPA, Rome, CNR, Attiki, Greece, HCMR, Livorno, Italy, CIBM, Pefiscola, Spain, SUMASPE,

Guilvinec, France, SIMRAD.

PLATE 15
Pelagic otterboards used in the Mediterranean Sea
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1.3 Mid-water trawls

Pelagic or mid-water trawl nets are towed by one or two vessels (pair trawling) and
rigged to operate in mid-water to target large schools of small pelagic species such as
anchovy and sardine and, to a lesser extent, other pelagic fish such as horse mackerel
and mackerel. This is the reason why these nets have higher vertical openings than
bottom trawlers and have low or no contact with the seabed. Pelagic trawl nets derive
their name from the fact that they do not have strong contact with the bottom but
simply touch it, being towed either on the surface, in mid-water or near the bottom.
In practice, however, these nets are used exclusively near the bottom in relation to
the behaviour of the target species (anchovy and sardine), which, during the dark
hours, are scattered throughout the water column and cannot be caught in appreciable
quantities with these nets, while during the day they swim near the bottom where they
form large schools.

Mid-water trawls are generally much larger than bottom trawls. The net is made up
of four panels of netting: an upper panel, a lower panel and two side panels. Two lateral
wings extending forward from the opening are generally made of large meshes or long
rope to progressively lead fish schools towards the posterior part of the nets with
smaller meshes. These nets have a cone-shaped body ending in a codend that holds the
catch. The codend mesh size is about 20 mm in stretched length. Floats on the headrope
and weights on the groundline often maintain the vertical opening. Modern large mid-
water trawls, however, are rigged in such a way that floats are not required, relying on
downward forces from weights to keep the vertical opening maintained during fishing.
Two weights or sinkers are joined to the ends of lower wings in order to quickly sink
the footrope.

Pelagic trawls are towed at the appropriate level in the water column to intercept
target shoals, with the gear depth controlled by altering the towing speed and/or the
warp length. The use of electronic equipment such as the eco-sounder is actually
quite common and is an essential tool to detect fish concentrations ahead of the net;
hence, the trawl direction and depth setting of the net can be adjusted according to
the position of the schools detected. In modern vessels, sonar is sometimes used to
identify small pelagic schools at great distances from the boat. Trawl winches installed
on deck control the trawling wires and store them. Net drums are common tools to
handle mid-water trawls on board vessels. The towing speed commonly used is about
4 knots or even more. The dimensions of boats used in trawling vary from small
inshore boats up to large deep-sea trawlers, with the size of gear scaled on the basis of
the boat dimensions. Pelagic trawls are mainly used in the Gulf of Lion (France), in
the northern Adriatic by the Italian fleet (volante) and in Tirkiye. See Table 7 for the
different pelagic trawl net types used in the Mediterranean and the Black Sea.
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1.3.1 Single boat mid-water otter trawls

The single boat pelagic trawl technique (single boat mid-water otter trawl) is used to
target small pelagic species (anchovies and sardines), mainly in France. The front part is
usually rigged with ropes, which herd the targeted fish inwards. In a single boat pelagic
trawl, the horizontal opening is maintained by spreading the two wings by means of
two or four doors (Figure 27) — two small pelagic and two traditional bottom doors
(Figure 28 and Figure 29). The pelagic trawl is towed at the appropriate level in the
water column to intercept the target shoal, with the gear depth being controlled by
altering the towing speed and/or warp length. Electronic equipment is useful in this
fishing technique to enhance catch efficiency and has greatly improved its precision;
echo-sounders enable the depths at which fish concentrate to be detected, with sonar
enhancing the probability of detecting schools of fish, while net sensors help to control
the net performance and modify the length of the trawl warps and the net rigging
accordingly. As for traditional semi-pelagic pair-trawling, the towing speed commonly
used is around 4 knots.

FIGURE 27
Single boat pelagic trawl with two-door rigging

Source: Seafish. 2023. Fishing gear database. In: Seafish. Cited 23 May 2023. Edinburgh. www.seafish.org/responsible-sourcing/fishing-gear-
database/?t=docGear/


http://www.seafish.org/responsible-sourcing/fishing-gear-database/?t=docGear/
http://www.seafish.org/responsible-sourcing/fishing-gear-database/?t=docGear/

Trawlers

FIGURE 28
Technical specifications of a single boat mid-water trawl

Mesh Mesh size Mesh size Mesh
num. (mm) 6 5 (mm) num.

T 3N2B 1320 9
16 1320 2N2B 21 m N +4+1

30
2+5+2 l

53 3N2B 1320 14
8 1320 1N4B
43 24
86 46
12 660 1N4B 3N2B 660 12
70 40

136 76
20 300 1N2B 3N2B 300 20

m 929
30 200 1N2B \ / 93 m 3N2B 200 30

169 101

50 160 1N28 3N28 160 50
120 79
250

240 36 2N28 3N28 36 240
90

300 20 AN 720
300 20 AN 630
300 20 AN 530

Source: redrawn from G. Buglioni.

FIGURE 29
Single boat mid-water trawl with two-door rigging (top) and four-door rigging (bottom)
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Subregional variations

Western Mediterranean

In Algeria (GSA 4), a single boat pelagic four-face trawl is used, which is characterized
by a very large vertical opening ranging from 20 m to 26 m with rope meshes (Laid,
Lamri and Kadri, 2001). The rigging for this type of trawl uses forks with an upper steel
cable of a diameter of 8 mm to 10 mm and a length of 60 m to 80 m and a lower cable
of mixed rope with a diameter of 24 mm to 26 mm and a length of 60 m to 80 m. A
short chain (matsat) of 2-3 m is also added to the lower cable. In Algeria, the four-face
pelagic trawl is also used, with a vertical opening of 12-26 m. The mesh of the wings
ranges from 400 mm to 800 mm for a normal trawl, and from 1 600 mm to 5 200 mm
for a pelagic trawl, called & cordes. The rigging used for this type of trawl has two
cables ranging from 60 m to 100 m long; the lower cable being extended by a piece of
chain called an extension or difference, which has a length ranging from 2.5 m to 3 m
and is connected to the groundrope of the trawl. A sinker is placed at the junction of
the lower cable and chain, made of a group of chains weighing around 0.5 kg/hp. High
profile trawl doors are used.

In France (GSA 7), as pair-trawling is prohibited by the national legislation (JORE,
2013), pelagic trawling is practised exclusively with single trawls. It is used to catch
sardine, mackerel and anchovies on the continental shelf of the Gulf of Lion; only less
than 20 percent of demersal species, such as hake and seabream, are authorized. All
single boat mid-water otter trawls consist of four panels with the front part made of
either long ropes (50 m, the longest) or large mesh (1 600-3 200 mm stretched mesh).

In particular, the pelagic a cordes net reflects the typical symmetrical design of a
pelagic trawl, with an absence of slack between the upper, lower and side panels. All
panels have the same overall length and the roped forepart permits a significant herding
effect to be achieved, while avoiding high net drag at the same time. These properties
are necessary for exploiting shoals of pelagic fish like anchovies and sardines in the
water column (Figure 30). In contrast to bottom trawls, the headline has the same
length as the bottom line and ranges from 52 m to 128 m. The horizontal net opening
is 31-60 m and the vertical net opening is very large (28—42 m). The hauls are short (less
than one hour), with towing speeds maintained at 4-5 knots. The codend mesh size
used is 20 mm, according to the legislation. The rigging usually involves either classical
pelagic rigging with large pelagic doors and weights or four doors — two bottom doors,
which are fixed at the wings of the lower panel and are similar to the bottom trawling
doors, and two small pelagic doors (of about 50 kg each) fixed to the end of the
upper panel wings. These pelagic doors help keep the net vertically open, whereas the
bottom doors maintain the trawl close to the bottom. Vessels are equipped with sonar
and acoustic sensors to control the position of the pelagic doors. The codend closing
system is peculiar, since the codend is closed by lacing the last meshes to preserve as
much space as possible for the catch (Plate 16).
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FIGURE 30

Pélagique a cordes net

Source: redrawn from J. Sacchi.

PLATE 16
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Codend closing system with two wire cables (ligniéres) used in France
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In Italy, in the central Tyrrhenian Sea, some nets of this type are reported to be used

to catch pelagic species such as anchovies.
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Central Mediterranean

In Tunisia (GSAs 12, 13 and 14), the single boat mid-water otter trawls employed are
locally called pélagique a cordes due to the presence of long ropes in the front part of
the net, such as in French nets (Romdhane et al., 2014). They mainly target mackerel
and horse mackerel; the headline is around 60-70 m long.

Adriatic Sea

No single boat mid-water otter trawls are reported from this region.

Eastern Mediterranean

No single boat mid-water otter trawls are reported from this region.

Black Sea

In Ukraine, Bulgaria and Romania, mid-water otter trawls are used to target small
pelagic fish (sprat, anchovy, shad, horse mackerel, bluefish and bonito). The typical
vessel size operating this gear in the area is 18-24 m. The trawl net deployed has an
otter door spread of 34-60 m (45 m on average). Typically, the trawls are towed at
3.2 knots for 2.5 hours (STECF-SGMED, 2008).

In Bulgaria (GSA 29), trawling activities with single boat mid-water trawls are
performed especially in the southern area (Burgas, Sozopol, Nessebar, Cape Emine
and Cape Maslen) on the continental shelf at 40-100 m depth. European sprat (Sprattus
sprattus) is the most important target species (especially from February to November)
along with some seasonal species (horse mackerel, red mullet, anchovy, among others;
Erdem er al, 2019). Mid-water trawlers with a length of 15-25 m use nets with
horizontal openings of 20-24 m and vertical net openings of around 6-8 m. Sometimes,
large rope-trawls are used with net lengths up to 68.5 m. The mesh size at the codend
(mesh length) is around 12-16 mm.

In Romania (GSA 29), a few single boat mid-water trawls are also used to catch
sprat between April and November, with headlines ranging from 59 m to 74 m. The
vertical and the horizontal openings are around 11-14 m and 20-22 m, respectively,
while the towing speed is around 3.2-3.4 knots. The codend mesh size varies according
to the target species: 16 mm for sprat, 20 mm for anchovy, 28 mm for horse mackerel
(STECF-SGMED, 2008).

In Ukraine, mid-water trawls are also used.

1.3.2 Mid-water pair trawls

The mid-water pair trawling technique, i.e. two vessels towing one net, is used primarily
to increase the swept area and thus the catchability of dense shoals of pelagic species
(e.g. anchovies and sardines). In pair trawls, the horizontal opening is maintained by
the distance between the two boats during the towing operation (Figure 31). In fact,
the distance between the two vessels is monitored by radar. Sometimes, a rope joining
the two vessels is used to keep a fixed distance. Floats on the headrope and weights on
the groundrope often maintain the vertical opening. Modern large mid-water trawls,
however, are rigged in such a way that floats are not required and rely on downward
forces from weights to keep the vertical opening maintained during fishing. Two
weights or sinkers (about 300 kg each) are mounted onto the ends of the lower wings
to quickly sink the groundrope.

The net used in the pair trawling technique has four panels of netting: an upper panel,
a lower panel and two side panels (Figure 32). These nets are designed to catch shoaling
pelagic fish that are off the bottom, such as anchovies, sardine, mackerel and horse
mackerel. Sometimes, they also catch large schools of grey mullet. Pair trawl nets are
generally large trawls (e.g. Italian volante), with high vertical (11-15 m) and horizontal
(25-40 m) net openings. They are constructed with very big mesh (600-1 400 mm
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mesh opening) or ropes in the forward part of the trawl that herd fish towards the
centre of the body of the trawl, which is made of a much smaller mesh size. The
codend has small mesh (around 20 mm) to gather the catch. The rigging is as shown in
Figure 33. The procedures for the fishing operation are summarized in Figure 34 and
Box 3. Once the small pelagic school has been detected, the first vessel deploys the
net into the sea. Meanwhile, the second vessel approaches the first one to receive one
of the net wings from the first vessel. The two vessels start lowering trawl warps and
the winch is blocked, with the haul normally lasting less than one hour. When the
haul ends, the operations repeat in reverse. Generally, given the amount of the catch,
the net is hauled alternately from one of the two boats, so that the catch can also be
sorted in turn by the two crews. In fact, if the net catches a school of large fish, this can
comprise more than 10 tonnes. In these cases, the hauling phase is complicated and, to
prevent the weight of the catch from breaking the net, the codend is provided with a
strengthening bag. In cases of abundant catch, the catch is hauled on board a little at
a time.

The sorting operations of the commercial catch can be optimized using a mechanical
selector (or sieve). This equipment is frequently used by vessels operating in the Italian
Adriatic Sea (GSA 17). The mechanical selector consists of a stainless-steel frame on
which adjustable vertical bar gratings are installed on three inclined planes. Once put
into operation, the catch is loaded from the boxes containing water and ice to the
sieve. The vibrating action of the sieve and the adjustable distance of the bars allow
the different sizes of commercial products and discard undersized fish to be quickly
selected. Plastic tubes are placed in the lateral and terminal parts of the sieve to store
the fish in crates (usually in polystyrene for anchovies and in wood for sardines). Once
filled with fish, each crate is moved to the storage area and replaced with a new one.
This operation is repeated until all of the catch is in the boxes.

FIGURE 31
Mid-water pair trawl rigging

Source: Seafish. 2023. Fishing gear database. In: Seafish. Cited 23 May 2023. Edinburgh. www.seafish.org/responsible-sourcing/fishing-gear-

database/?t=docGear/
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Technical specifications of a mid-water pair trawl (four-face trawl)
Upper/lower panel Side panel
59 m 35m
Length  Material  Mesh  Number Number  Mesh
i) Sie o o size  Material Length
(mm) meshes 13542 (2.00m 200m] 24135 meshes  (mm)
5*2B-LT
7*1BJT PA
15 660 braided 19.80
PA o3
1980  braided 660 30 AN AN
23
PA
435 14 14/ 435 25 660  braided 660
57.5 3 3‘I6-3 57.5 23
6.60 660 10 1N-2B’ 126
6.00 bi Pﬁ d 600 10 1N-2B 120 :\loel‘;t::gg & Ja
X raide - - 10 600  braided g,
23 110 61 2N-2B D3 6.00
BA PA
6.00 braided 600 10 63 2N-2B 10 600 braided .00
03 57 23
PA 101
450 100,300 15 \ 901 / 2N-28 15 300 oivo 450
135
720 ,fths 200 36 \ 2N-28 36 200 igas 720
111
130
9.44 Sise 160 59 2N-28 59 160 21%735 9.44
%2
PA
8.70 21%736 120 7255 ZN'ZB 725 120 21036 870
PA
1350 210736 36 375 8N-28 375 36 Jlgss 1350
of
600 ighs 18 334
6.00 e 18 334
PA
600 2001 18 334 PE-braided
. N 260 -, @-4/0
600 21024 18 334 AN 65 PEbraided 13.00

Source: redrawn Sala, A., Bréi¢, J., Conides, A., De Carlo, F,, Klaoudatos, D., Grech, D., Lucchetti, A. et al. 2013. Final project report. Technical
specifications of Mediterranean trawl gears (myGears). Specific project Nr. 5 — Framework service contract Mediterranean Halieutic Resources
Evaluation and Advice (MAREA). Bari, Italy, COISPA, Rome, CNR, Attiki, Greece, HCMR, Livorno, Italy, CIBM, Pefiscola, Spain, SUMASPE, Guilvinec,
France, SIMRAD.

FIGURE 33
Details of a pair trawl and rigging

To vessel 1 To vessel 2

Source: Eigaard, O.R., Rihan, D., Graham, N., Sala, A. & Zachariassen, K. 2011. Improving fishing effort descriptors: Modelling engine power
and gear-size relations of five European trawl fleets. Fisheries Research, 110: 39-46.
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Details of fishing operations carried out with a mid-water pair trawl

FIGURE 34

trawl warp

from vessel B

1. Steaming and 2. Vessel A 3. Vessel B . Fishing
searching for shoots receives the phase
fish schools the net right wing of (around

the net; one hour)
the two vessels
start lowering
the steal wires
A B
5. End of the haul: . Net hauling: 7. Vessel A

the two vessels vessel A hauls

aproach and receives the the net

recover the right wing

Source: redrawn from A. Lucchetti and F. De Carlo.
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Box 3
Details of a mid-water pair trawl operation

© D. Li Velli

Partner boat approaching the boat that is lowering the net
before the two vessels deploy the towing warps.

Deployment of the sinker, which is mounted on the ends of
the lower wing and allows the groundrope to sink quickly.

© A. Lucchetti

Side-by-side vessels towing the nets.

A. Lucchetti

D)

©

Codend haul in Italy.

© A. Lucchetti

Mechanical selector sometimes used on board to divide catch
into different sizes and species, such as sardine
(Sardina pilchardus) and anchovy (Engraulis encrasicolus).
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g
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Codend used in Turkiye (it is possible to observe
the strengthening bag).




Trawlers

Subregional variations

Western Mediterranean
In Spain (GSAs 1, 5 and 6), pelagic trawls (PTM-4) are forbidden.

Central Mediterranean

In Italy, pair trawlers are active in Sicily (GSA 16). The nets have technical properties
similar to those used in the Adriatic Sea (see the following section on the Adriatic Sea).

Adriatic Sea

On the Italian side (GSAs 17 and 18), mid-water pair trawls are quite common.

In Croatia, Albania and Montenegro (GSAs 17 and 18), mid-water pair trawls are
only occasionally used.

The target species are mainly anchovy and sardine, as well as sprat in the northern
part, with a preference for anchovy in Italy and sardine in the eastern side of the
Adpriatic Sea. These are the largest towed nets in the Adriatic Sea, with headropes
ranging from 25 m to 74 m, horizontal net openings from 20 m to 45 m and vertical
openings from 7 m to 12 m. The boats are usually equipped with advanced systems for
the identification of fish schools and for immediate refrigeration of the catch. Large
mesh is used on the wings (more than 600 mm mesh opening), while the codend has
a mesh size with or without knots of around 20 mm. Two large weights of more than
200 kg each are normally used to sink the net.

Eastern Mediterranean

According to Greek legislation, pelagic trawls are forbidden.

In Egypt (GSA 26), fishers use bottom trawl nets to catch small pelagic species like
anchovy, sardine and horse mackerel. In fact, at the end of the haul, they leave the net
on the surface and increase the speed of the vessel for 10-15 minutes to specifically
catch these small pelagic species.

Black Sea

Turkish trawlers use mid-water pair trawls mainly in shallower waters (20-60 m)
off the Samsun region in the southern Black Sea (the drainage basin of the rivers
Yesilirmak-Kizilirmak; STECF-SGMED, 2008). The mesh size at the codend is 12 mm.
The total number of fishing vessels operating for sprat is about 40-50, while the mean
length of vessels is 20-25 m.

In Ukraine (GSA 30), pair trawls are used to catch whiting and sprat.
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2. Seiners

2.1 General characteristics

Surrounding nets are large nets constructed mostly from rectangular sections of
netting, framed by a headline with large floats on top and a weighted footrope with
leads at the bottom, used to surround schools of fish both from the sides and from
underneath, thus preventing them from escaping by diving downwards.

Surrounding nets can be divided into two main types of nets: surrounding nets with
purse lines and surrounding nets without purse lines (Table 8). According to the type
of surrounding net gear, specific equipment may be required, as large nets require some
facilities on board in order to be handled and manoeuvred. The net generally involves
the use of small mesh to minimize fish becoming enmeshed and damaged (spoiled,

skinned, beheaded, etc.).

Table 8
Classification of surrounding nets according to the International Standard Statistical Classification
of Fishing Gear

Gear categories Subcategories Standard ISSCFG code

(first tier) (second tier) abbreviations

Surrounding nets 1
Purse seines PS 1.1
Surrounding nets without LA 1.2
purse lines
Surrounding nets (nei) SUX 1.9

Source: FAO. 2016. International Standard Statistical Classification of Fishing Gear. Handbook on Fisheries Statistics. Rome.

2.2 Purse seines

Purse seines are large netting walls framed by a floatline at the top and a leadline at the
bottom, set to surround schools of fish, both from the sides and from underneath, thus
preventing them from escaping by diving downwards. The bottom of a purse seine is
characterized by the presence of a purse line, which runs through steel rings attached
by means of short bridles to the lower edge of the net (Figure 35). The purse line, which
is normally a wire made of steel, once recovered by means of winches, enables the net
to be closed from the bottom like a purse, and thus to retain all the fish encircled. The
footrope of a purse seine can be weighted with leads or with a chain to increase the
sinking velocity of the net in order to prevent fish from escaping horizontally.

Generally, the net design involves three main netting compartments: a single net
wing, the main netting body, and the bunt or bag, which is mounted on the side of the
net. Sometimes, purse seines have a symmetrical net design: two lateral net wings with
the same dimensions and characteristics, the main netting body and a bunt, positioned
in the middle for the collection of the catch. The central sections are deepest and
gradually taper towards the wing and the bunt, where fish finally accumulate; this is
the part of the net where the catch is gathered at the end of the haul and has small mesh
and thicker netting material compared to the netting of the main body. For easy and
safe operations on board, the net is stored at the stern of the boat, with the headline on
one side and the leadline on the other. The purse rings are stowed around a metal bar
close to the leadline (Plate 17).
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Purse seines are considered to be the most important surrounding nets from a
commercial point of view, since they can be used in the Mediterranean and the Black Sea
to catch small pelagic species — anchovy (Engraulis encrasicolus) and sardine (Sardina
pilchardus) — and large pelagic species — mainly bluefin tuna (Thunnus thynnus) and
albacore (Thunnus alalunga) (Table 9). Surrounding nets can be used by a large range
of vessel sizes, from open small boats to large industrial vessels. Existing studies on
the Mediterranean purse seine fisheries suggest that the discard ratio is rather low
(Kelleher, 2005; Santojanni et al., 2005; Tsagarakis et al., 2012) because vessels mainly
target small pelagic fish with a low diversity of species and sizes.

FIGURE 35
Purse seine

Source: Seafish. 2023. Fishing gear database. In: Seafish. Cited 23 May 2023. Edinburgh. www.seafish.org/responsible-sourcing/
fishing-gear-database/?t=docGear/

PLATE 17
Purse seine on the stern of a boat with visible purse rings attached to the leadline
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2.2.1 Purse seines for small pelagic species

Purse seines are used to target small pelagic species, namely anchovy and sardine,
though the catch of mackerel (Scomber spp.) has local importance. This fishery
represents a highly relevant fishing sector in the Mediterranean and the Black Sea
from an economic, as well as a social, perspective. Purse seine fisheries exhibit great
variation from one area to another, not only depending on the different biological and
environmental conditions, but also on the social, economic and historical context in
which the fishers live, as well as their traditions. Normally, the netting panels used
to trap the fish (16 mm mesh) are stretched on the headline, so that the length of the
netting is around 1.15 times longer than the headline. In this way, the mesh of the
fishing net is always well open.

Purse seines targeting small pelagic species are normally operated by means
of skiffs (usually 1-3 small boats) that carry out the aggregation of the schooling
fish during the night by means of lights mounted on small tenders (Figure 36;
Plate 18). Hydroacoustic instruments like the echo-sounder are important tools for
locating fish aggregations. Optionally, the lamps used to attract the fish school can be
mounted directly on the main vessel (Plate 19). Lights seem to attract the target species
directly or indirectly by attracting and illuminating prey organisms. When a fish school
has been located (with an echo-sounder) and aggregated (by means of lights), the net
deployment starts by lowering the net wing into the sea (the net wing is kept on board
the boat skiff); gradually the main body of netting and the bunt are deployed into the
sea, encircling the school of aggregated fish. Usually, the entire purse seine is set and
the circle is closed in less than 10 minutes. Once the net has completely encircled the
school, the main boat comes back to the wing. When the setting is completed, the net
is closed by hauling in the purse line and fish can no longer escape (Plate 20). From
this stage, the main vessel starts to haul in the net by using a power block (a kind of
mechanized net winch) or a traditional net winch, and the catch is slowly herded into
the bunt. In shallow waters (< 30 m), this operation can be carried out completely by
hand. During the hauling phase, due to the surface currents and the positioning of the
purse seine vessel, the net is inflated outwards creating an upward movement of the net;
therefore, the real net height while the net is being operated is almost half the stretched
net height. When most of the purse seine has been retrieved, the fish are grouped within
a restricted area along the port side of the vessel. Then, the fish are harvested from the
purse seine using a large scoopnet. The fish caught by means of this gear remain alive
within the net and are transferred into large tanks with water and ice. In recent years,
modern vessels have been using fish pumps to directly suck fish from the net and bring
them on board.

Small purse seines (headrope length around 200 m, stretched net height around
80 m) usually have a symmetrical net design: two lateral net wings with same
dimensions and characteristics, along with the main netting body and a bunt or bag
positioned in the middle of the net for the collection of the catch (Figure 37). The bunt
has small meshes and thicker netting material compared with the main body netting.
This is the section of the purse seine where the schooled fish are gathered at the end of
the hauling process. The main net is usually made up of polyamide netting panels with
14-20 mm mesh size. Moreover, one, two or three horizontal netting panels made of
larger meshes and thick twine are joined to the headrope and leadrope to strengthen
the net during hauling (Figure 37 and Plate 21). The deployment of the net around a
detected school of fish starts from one of the two wings held by the skiff. Then the
purse seiner sets the net around the school and comes back to the skiff. This operation
usually lasts less than 5 minutes. The last netting panel lowered into the water is the
second wing. Once all the net is set, the net hauling starts immediately by recovering
the purse line before the net touches the bottom; in this phase, the two net wings are
recovered simultaneously. Considering the relatively small size of the nets used, the
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hauling operation, except for the purse line, is often carried out completely by hand,
until the catch is aggregated in the middle of the net (the bunt). Furthermore, in order
to facilitate the hauling operation, the boat is positioned downstream, with the current
gradually helping to drive the net towards the boat (Figure 38). The hauling procedures
normally last less than one hour.

FIGURE 36
Purse seine for small pelagic species

Source: Seafish. 2023. Fishing gear database. In: Seafish. Cited 23 May 2023. Edinburgh. www.seafish.org/responsible-sourcing/
fishing-gear-database/?t=docGear/

PLATE 18
Tenders equipped with lamps



http://www.seafish.org/responsible-sourcing/fishing-gear-database/?t=docGear/
http://www.seafish.org/responsible-sourcing/fishing-gear-database/?t=docGear/
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PLATE 19
Purse seiner and adjacent skiff equipped with lamps

PLATE 20
Recovery of the purse line during hauling
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FIGURE 37
Technical specifications of a typical purse seine with the bunt in the centre of the net

Headline
Upper guard
netting
Bunt
Wing Wing
[ | Lower guard
[ ] nettings
Leadline
Pursingwire ¥4—¥—4—¥—¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ X

Source: redrawn from A. Lucchetti and F. De Carlo.
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PLATE 21
Rigging of a purse seine for small pelagic species with
reinforcement nets mounted on the headline and leadline
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FIGURE 38
Operation of a small purse seine using the sea current to facilitate hauling

errent

Source: illustrated by A. Lucchetti.

In larger purse seines (headrope length of 400 m or more, stretched net height around
180 m or more), the net design usually involves three main netting compartments: a
single net wing, the main netting body, and the bunt, which is normally mounted on a
side of the net (Figure 39). With these nets, fishers take advantage of the current flow
to give the net a proper round shape. The deployment of the net starts by lowering the
wing into the sea (the net wing is kept on board the skiff); gradually, even the main body
of netting and the bunt are shot into the sea, encircling the school of fish aggregated
by means of lights. Once the net has completely encircled the school, the main boat
comes back to the wing already lowered into the sea at the beginning of the haul; from
then on, the main boat starts to haul in the purse line by means of winches and the
net using a power block. Thus, the catch is slowly herded into the bunt. In summary,
the net hauling starts by recovering the net wing and ends with the bunt. The pursing
phase normally lasts less than 5 minutes. The purse line recovery then starts within
5-10 minutes, depending on the fishing depth and experience of fishers performing the
operation. The complete purse line recovery normally requires 5 minutes. On average,
the fishing operations, from net deployment to purse wire closure, last between
13 minutes and 23 minutes. These data are also confirmed by the sensors mounted on
the purse seine leadline. Thus, a mechanized power block is used for the net hauling;
this phase normally lasts less than one hour.

The size of vessels (from 10 m up to more than 25 m) and the technology on board
(such as power blocks, acoustic devices to detect the presence of schools, etc.) strongly
influence the number of fishers on board, ranging from 3 to 20.
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FIGURE 39
Technical specifications of a typical purse seine with the bunt on the side of the net

Bunt Main nettings Wing

! ! !

T

VA VA VA A VAN AN VAR VAR A A VA VAR A A VA VA VA A A VA

Source: redrawn from A. Lucchetti and F. De Carlo.

In the cases where the round shape of the net is achieved with help from the current
flow, the boat is positioned upstream during the hauling operation and a small work
boat can be used to keep the main boat in position or to avoid the current pushing the
boat onto the net (Figure 40).

FIGURE 40
Operation of a large purse seine using a work boat to facilitate hauling

Current

Source: illustrated by A. Lucchetti.
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Subregional variations

Western Mediterranean

In Morocco (GSA 3), purse seines targeting small pelagics (sardine, anchovy and
mackerel) are widespread (Darasi, 2014). They are locally called /artie and are used
by boats (called chebak) longer than 8 m. The mesh length at the bunt is around
18-20 mm and the stretched net height is around 130-160 m, while the operational
depth is 20-40 m. From 8 to 12 fishers are required on each boat.

In Algeria (GSA 4), purse seines are used all year round to catch small pelagics
(sardines, anchovies, mackerel), especially in the Tipasa area (Sahi and Bouaicha, 2003).
They are used by boats about 7.8 m long with 45 hp engines in depths ranging from
10 m to 50 m. The purse seines have a length of 220 m to 700 m with 1 500 to
8 000 meshes in height (around 30-150 m). The bunt has a mesh length of about 18 mm
(Laid, Lamri and Kadri, 2001).

In Spain (GSA 6), the purse seine fishery is carried out by vessels of a medium
length of 16 m (SGMED, 2004). The target species are anchovy, and other small pelagic
species like sardine, horse mackerel (Trachurus spp.) or mackerel. Occasionally, round
sardinella (Sardinella anrita) is fished to be used as bait for the longline fleet or as food
to fatten tuna. Less important is the purse seine fishery in the Balearic Islands (GSA 5),
where boats have a medium length of 11.2 m (SGMED, 2004).

In Italy (GSAs 9, 10 and 11), purse seines are very common and used all year round
to catch small pelagics (sardines, anchovies; Plate 22). The net has an average length of
around 400 m and height of 120 m, with a mesh size at the bunt of 15-16 mm and a
twine diameter of around 0.24 mm (210/2 titre).

In Sardinia (GSA 11), purse seines are used in spring—summer to target anchovy
and sardine; the net used is 350-400 m long, the last 50 m of which make up the bunt
(pezzale); the maximum height at the centre is around 120-130 m (8 000 meshes), and
80 m at the pezzale (5 500-6 000 meshes). From late summer to autumn, purse seines
are also used to catch greater amberjack (Seriola dumerili); in this case, the nets are
slightly smaller.

In France (GSA 7), small purse seines consist of two types: a) the purse seine for
vessels between 12 m and 24 m long, whether or not they use a light device (lamparos;
Figure 41); and b) the purse seine known as allatchare (Figure 42) for vessels less than
12 m long. The sardine is the main target species of larger purse seiners. A standard
purse seine for small pelagic fish has a net length of around 300-600 m and a stretched

PLATE 22
Traditional purse seiner used in the Tyrrhenian Sea for small
pelagic species (left) and details of the lamps used on board the skiff (right)
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net height of around 70-150 m, with the bunt placed at one end; the mesh opening at
the bunt is 20-24 mm in T90 orientation (SGMED, 2004; Le Gall, 2004). The buoyancy
of the seine is ensured by a series of polyvinyl chloride (PVC) floats mounted on
a braided polyamide (PA) rope at a rate of 1 g/m, while a chain or leaded rope of
1.5 kg/m provides ballast for the whole. On the other hand, on the lower part of the
seine, a series of steel rings 20 cm in diameter are mounted every 7-8 m using 1.5 m ropes
and through which a purse line with reinforced polypropylene (mixte) is threaded.

The allatchare is a small purse seine of the same shape design as the lamparo. It is
about 300 m to 400 m long, with a net height of 50-70 m and a 70 mm mesh size. The
chain is replaced by a leaded rope of 35 mm diameter. This gear is used essentially in
daylight to catch round sardinella, but it was adapted to target demersal and mid-water
species — mainly round sardinella, Mugilidae, European seabass (Dicentrarchus labrax)
— in shallow waters. Generally, the traditional technique still used by some vessels of
about 20 m in length begins by first attracting a school of sardines to the surface using
a strong lamp powered by a generator placed on a small boat (porte-fen or lamparo). A
second boat, which holds the ends of the seine and the purse line, is then launched. The
main boat then encircles the porte-fen and the school of fish to close the net with the
purse line. Then, the net is hauled by a power block mounted on a crane to concentrate
the catch in the bag with bunt, before the catch is hastily removed with a scoopnet
(salabarde). For the vessels shorter than 10 m, the purse seine is set without the help of
a skiff, the end of the net and the slide being simply supported by a flag buoy that the

vessel retrieves at the end of the encircling phase.

FIGURE 41
Technical specifications of a lamparo purse seine used in France

Technical specifications of an allatchare or latchare purse seine used in France

1,80 m 440 corde plombée 600g/m 1,80 m
mixte PP 18 mm
30m 9m 9m 30m

2500 PL 200 gf 500.00 PA tresse 0/10
22 500
30 ¢ 1 28 mm PA R 450 tex
26000 8°%| 20 mm PA R 225 tex
20 20
§ 20 mm PA R 75 tex
S = 8[[120 mm PA R 370 tex
< <
27 300
& 24 mm 22750 PAR 150 tex
30 [ ] 80 mm PAR 2500 tex
6750
chaine 1.6 kg/m
540.00
Source: redrawn from J. Sacchi.
FIGURE 42

2 800x650gf 400 m PA 25
-
L 200m o O° 70 mm 2 600 tex
440 m 70 nm
o 60q 20 m
3m |© 70 m < 400 tex Tm
10m|:| 40 mm 40m |:|10m
2 600 tex 2600 tex
460 m 140 mm
8 70m 460m 400 tex | 20m
[ 220 m 15°70 mm 2 600 tex

Source: redrawn from J. Sacchi.
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Central Mediterranean

In Tunisia (GSAs 12, 13 and 14), the purse seine (called chenchoul) is made of several
rectangular netting panels with small meshes (12-16 mm mesh bar) that form wings at
the ends (Figure 43). The length of the seine varies between 200 m and 800 m, according
to the size of the vessel, and the mesh bar of the bunt varies from 9 mm to 14 mm.
Purse seines used on the northern and central coasts of Tunisia are characterized by a
significant height (80 m or more). This is related to the topography of the seabed, as
the continental shelf is very small. In addition, the reinforcement netting panels used
next to the floatline and leadline have a relatively significant height, reaching 2.5 m.
Similarly, the mesh size of the reinforcement netting panels is bigger than that used
further south. In the Gabes region, an additional reinforcement netting panel is used
on the leadline. Rings and a purse line are fixed between the two reinforcement netting
panels to minimize siltation and facilitate the fishing manoeuvers in shallow depths on
muddy bottoms. The fishing operation is carried out at night after attracting fish to the
light. Once the fish are encircled, the retrieval operations begin; these operations can be
manual or, in large vessels, mechanical using winches. The target species are sardine and
anchovy, but also mackerel, horse mackerel and bogue (Boops boops; Romdhane et al.,
2014). Sometimes, purse seine fishing is practised during the day without the generated
light. In this case, the search for schools of fish is carried out by using vertical sounders,
sonar and visually, as well as following the behaviour of seabirds or small pelagics on
the surface.

1500-4000 PL@6-10L20-25 700.00 - 1.500.00 PP 10-16
0.04 - 0.06
—O —
| 15-30 12-16 mm 5800 - 125 000 mm PAR 860 - 310 TEX 1000 - 10 000
o
63 000 - 136 000 mm 2
0
T 8-14mm
o
o
o ~N
o o
R
N 12-16 mm PAR 310 - 155 TEX PA R 860 - 310 TEX
8
mn
<
63 000 - 136 000 mm
| 15-30 16 - 30 mm 2300 - 50 000 mm PA R 860 - 310 TEX |

250 Pb 160 g
(0.84-1.8T) > o o

FIGURE 43
Technical specifications of a chenchoul purse seine used in Tunisia

700.00 - 1 000.00 PP @ 10 - 16

I 1.00-2.00 PP @ 10
© © (
-~

20 1000.00 -2 000.00

40-70Fe @0.15-0.25 (0.7 - 2kg/P) _——

Source: redrawn from Romdhane, M.S., Mrabet, R., Rais, C., Dhouib, S. & Kheriji, A. 2014. Engins de péche de Tunisie. Projet pour une péche
durable en Tunisie. Gland, Switzerland, WWEF, Tunis, INAT, Tunis, INSTM and Geneva, Switzerland, Fondation Oak.

In Malta (GSA 15), the main target species of purse seines operating with lamps
(lampara) include chub mackerel (Scomber japonicus) and round sardinella, but also
anchovy, bogue and sardine (De Leiva et al., 1998). Two or three small boats (tenders)
use strong lights to attract the fish. The length of the nets used ranges from 160 m
to 750 m (370 m on average), while the height ranges from 26 m to 120 m (89 m on
average). The mesh size of the bunt varies from 17 mm to 27 mm.
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In Italy, especially in Sicily (GSA 16), the purse seines targeting anchovies and
sardines are similar to those described for the western Mediterranean. The mesh size at
the bunt is 20 mm, and the number of vertical meshes ranges from 6 000 to 8 000. The
headline length ranges from 425 m to 460 m, depending on the fishing grounds, whose
depths range from 25 m to 50 m or more.

In Greece (GSA 20), the purse seines mainly target anchovies and sardines (see later
section on the eastern Mediterranean for a description).

In Libya (GSA 21), according to the target species, there are two main important
fishing strategies used in purse seine fisheries.

The first is the small pelagic purse seining that occurs during the night-time using
artificial lights for fish aggregation. It is a seasonal activity called lambara and practised
from March to October to target sardine and mackerel locally. Fishing takes place
generally during dark nights (notably moonless nights). Up to three vessels can be
used: the mator — the main fishing vessel, with a length overall (LOA) ranging from 7 m
to 18 m ensures the fishing operation, as it carries the net and sometimes uses lighting.
Two flukas (3-7 m LOA) are used for lighting. The gear is about 270 m in length and
can reach 82 m in height. Fishing operations take place generally from 35 m to 90 m
depth (Zgozi er al., 2020).

The second type is the purse seine that targets aggregated fish in schools. It is locally
called marw and the targeted species are salema (Sarpa salpa), horse mackerel and
barracuda (Sphyraena spp.) (Zgozi et al., 2020). In this case, only one vessel is used
during the fishing operation. Fishing takes place generally during the night-time and
is practised throughout the year. The operation begins by seeking the schools of fish
using the echo sounder and by following the behaviour of fish or seabirds. Floating,
intermittent lighting is placed in the located fish school, which is then surrounded by
the purse seine. The gear is from 220 m to 260 m in length and is used from a depth of
55 m to 65 m.

Adriatic Sea

Purse seine fisheries targeting small pelagics, mainly anchovy and sardine, in the
Adpriatic Sea have a major economic and social role. This métier involves night
fishing that is mostly carried out in spring and summer in favourable sea and weather
conditions. Purse seines are commonly operated from skiffs (usually one or two)
equipped with strong lamps to attract schooling fish.

Italy, Croatia, and Slovenia are the three countries most involved in purse seine
fisheries in the Adriatic Sea targeting small pelagics. Croatia has the largest purse seine
fleet in the Adriatic Sea, followed by Italy.

The bottom depths of fishing grounds, vessel size (and hence net size) and gear
rigging are major variables in the fishing operations.

Two main types of purse seine fisheries can be identified in the Adriatic Sea
(Lucchetti et al., 2018): small purse seines and large purse seines.

Small purse seines are used in the shallow waters of the northern Adriatic Sea
(Gulf of Trieste and along the western coast of northern Istria) and operated at
depths less than 25-30 m by small vessels with low tonnage (Figure 44). These vessels
use purse seine nets of small dimensions and target anchovies, sardines and, rarely,
sparids — gilthead seabream (Sparus aurata), pandora (Pagellus spp.), sand steenbras
(Lithognathus mormyrus) — as well as squid (Loligo vulgaris), grey mullet (Mugilidae)
and horse mackerel. In the Gulf of Trieste and in the northernmost part of the basin,
where the bottom depth is less than 25-30 m, small purse seine pelagic fisheries employ
small vessels with a LOA less than 14 m. The purse seines used in this area have a
symmetric design, with two lateral net wings of the same size and characteristics, the
main netting body, and a bunt or bag in the middle of the net. The deployment of the
net around a school of fish begins with one of the two wings held by the skiff. Then,
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the net is set around the school. The last netting panel to be lowered into the water is
the second wing. Hauling starts immediately after the net has been set, with recovery
of the two net wings occurring simultaneously before the net touches the bottom.
Given the relatively small size of the nets in this area, hauling, though not purse line
recovery, is often performed by hand until the catch has been concentrated in the bunt.
To facilitate hauling, the boat is positioned downstream so that the current contributes
to driving the net towards the boat. In this area, the lamps used to attract the fish school
are mounted on a skiff and directly on the main vessel. The mean length of the headline
is around 216 m and the mean stretched net height is around 85 m (5 000 meshes). The
stretched net height is around 34—48 percent of the headline length. Shooting and the
encircling operation usually takes less than 5 minutes. Hauling usually takes less than
one hour. The leadline usually reaches the bottom in 2-3 minutes.

FIGURE 44
Technical specifications of a purse seine used in the Gulf of Trieste
in Italy (top) and in Slovenia (bottom)
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Source: redrawn from A. Lucchetti and F. De Carlo.

Large purse seines used in the rest of the Adriatic Sea (bottom depth varies from
30-200 m, though is usually deeper than 50 m), mostly from Croatia and Italy, only
target small pelagic species (except occasional hauls targeting other pelagic species;
Figure 45). Purse seines are generally larger than those used in the northern Adriatic
Sea. They consist of a single net wing, with the main netting body and the bunt
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mounted on one side of the net. The wing is deployed first from the skiff; then the
main body and the bunt are also gradually lowered into the water to surround the fish
attracted by the lamps. When the school has completely been encircled, the main boat
doubles back to the net wing and begins to draw the purse line (with winches) and to
haul the net (with a power block), thus slowly herding the catch into the bunt. During
hauling, the boat is positioned upstream; a small tender or skiff can be used to keep
the main boat in position or to prevent the current from driving the boat into the net.
The headline length of the Italian purse seines ranges from 400 m to 500 m, while the
Croatian (srdelara) purse seine is longer, ranging from 510 m to 600 m. In Italy, the
stretched net height ranges from 170 m to around 200 m (around 10 000 meshes) and
is about 42 percent of the headline length. In Croatia, the stretched net height varies
between 160 m and 230 m and is about 39 percent of the headline length. The large net
heights have many purposes: to keep the net at a reasonable distance from the school;
to avoid alarming the fish; to provide a scoop in which fish are surrounded and then
enclosed from all sides; to avoid entanglements; and to preserve the quality of fish. In
the fleet operating in the central Adriatic Sea, pursing takes less than 5 minutes and
is performed after 5-10 minutes of deployment, depending on the fishing depth and
fisher’s expertise. The purse seine and rigging (e.g. buoyancy, weight of leadline) are
designed for fast sinking after deployment (the sinking speed is about 10-12 m/min), in
order to prevent the school from escaping. In the last few years, Croatian purse seiners
have started to use fish pumps to suck fish directly from the net, so as to ensure better
fish quality.

FIGURE 45
Technical specifications of a large purse seine used in the Adriatic Sea
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In Croatia (GSAs 17 and 18), other types of purse seines are used (STECEF, 2012):

e The iglicara is a purse seine net targeting garfish (Belone belone), with a minimum
mesh size of 20 mm.

e The ciplara is a purse seine net targeting grey mullet, with a minimum mesh size of
52 mm.

e The oliznica purse seine net targeting sand smelt (Atherina boyeri) with a minimum
mesh size of 14 mm.

e The lokardara is a purse seine net targeting chub mackerel with a minimum mesh
size of 20 mm.
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Generally, these small purse seiners are allowed at distances less than 300 m from the
coastline, regardless of the sea depth, which means that these types of fishing gear are
exempt from some general provisions of Council Regulation (EC) No 1967/2006 for
European Union countries (Council of the European Union, 2006; Zorica et al., 2020).

In Montenegro and Albania, purse seines are also used with technical properties
similar to those described for Italy and Croatia.

Eastern Mediterranean

In Greece (GSAs 22 and 23), the main portion of the fleet operating with purse seines
is in the Aegean Sea. The main species landed are anchovy, sardine, horse mackerel,
bogue, picarels (Spicara spp.), round sardinella, chub mackerel and Atlantic mackerel
(Scomber scombrus). Purse seines are classified into two major types: those operating
during the day and those operating during the night using lights, which is the most
common activity. There are no significant differences between the two types as far as
equipment and vessel construction are concerned. The most important difference is
related to the mesh size of the net (14-28 mm for the night and 40 mm for the day, with
a full mesh for both; SGMED, 2004; Adamidou, 2007). Concerning the night purse
seine, the main body of the netting consists of 8-20 rectangular pieces of net (sections),
400 meshes wide each, joined one below the other. The mesh size of the main net body
is 14-28 mm (full mesh) and the twine thickness is 210/3 to 210/12 denier. The upper
and lower two sections are made of thicker twine (210/12-210/60 denier) and usually
have a bigger mesh size (32 mm to 90 mm full mesh). They are narrower compared
to the sections of the main body, with the first and the last section being 20 meshes
wide, and the second section of the top and of the bottom being 100-200 meshes wide.
The bunt consists of 4-19 sections and is placed sometimes in the centre of the netting
and other times in the side. It is made of thicker twine compared with the main net
body (210/9-210/21 denier). The length of the gear ranges from 450 m to 760 m and
the depth from 80 m to 120 m. The net is composed of 14-19 net sheets each with a
length of 500-800 m, a height of around 40 m each and a diamond mesh of 16 mm.
The leadline is usually 5-15 percent longer than the headline. There are 60-135 rings
according to the length of the gear. The headline and the leadline are usually of PA with
a diameter of 10-16 mm. Attracting the school of fish can also be helped by numerous
floating light sources (i.e. lamp rafts), which are positioned at sea and do not require
direct human control, but are recovered at the end of the haul (Plate 23). At the same
time, a small tender with one crew member is lowered close to the floating lamps to
check if the fish school has remained in the area (using a fish finder device).

Limited information exists for the day purse seine. It is usually longer and less wide
compared to the night purse seine. The mesh size is bigger (40 mm full mesh) and the
netting is thicker (210/12-210/15 denier). The operation of the daytime purse seine is
the same as the night-time purse seine, without the use of lamp rafts. The main catch
consists of species such as: Atlantic bonito (Sarda sarda), little tunny (Euthynnus
alletreratus), skipjack tuna (Katsuwonus pelamis), bullet tuna (Auxis rochei), plain
bonito (Orcynopsis unicolor), bluefish (Pomatomus saltatrix), greater amberjack,
meagre (Argyrosomus regius) and common dolphinfish (Coryphaena hippurus).
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PLATE 23
Lamp raft used in Greece

In Tirkiye (GSA 22), purse seines are mainly used to target sardines and anchovies
(Figure 46).

FIGURE 46
Technical specifications of a purse seine used in Tiirkiye
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In the Syrian Arab Republic (GSA 27), seines are employed to catch a great variety of
small fish such as bogue, Atlantic horse mackerel (Trachurus Trachurus) and pompano
(Trachinotus ovatus) at 25-100 m depth, using small mesh lengths (10-20 mm; Ibrahim,
Hassan and Mtawei, 2012).

In Egypt (GSA 26), purse seines have revolutionized the sardine fishery because of
their efficiency in catching schools (El-Haweet, 2001). The sardines (Sardina pilchardus,
Dussumieria acuta and Sardinella awrita) are usually caught in shallow waters (16 m).
The purse seine described by El-Haweet (2001) has a floatline about 160 m long with
approximately 300 buoys (one buoy every 50 cm) and a leadline of about 140 m with a
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weight of 125 g every 30 cm. The purse rings have a special line attached to the leadline
with a ring every 4 m. The maximum height of the net (stretched net depth) is about
40 m in the central part with the stretched mesh size varying between 16 mm and
18 mm. The net dimensions are proportional to the boat size. About 12-17 fishers
usually carry out the hauling of the net manually within 20 minutes, with the help of
a power block used to collect the purse line only. This gear is commonly used on dark
nights with artificial lights to attract fish, which are carried on two or three small boats.
One main vessel is used to release and collect the net.

In Lebanon (GSA 27), the purse seiners (locally known as shinsholas, derived from
the Italian word cinciola) that target anchovies and sardines play an important role in
terms of total landings (Plate 24; Sacchi and Dimech, 2011; Bariche, Alwan and El-Fadel,
2006). This gear is used by both small (< 10 m) and large vessels (> 20 m), which also
own small, motorized skiffs and one or two boats or rafts with lamps. The net has a
very small mesh length (5 mm) and a stretched net height of 40 m. Purse seiners can
make several hauls during one night with the help of 9 or 10 fishers. Small purse seines
(from 50 m to 170 m of headline length) can be operated entirely by hand. However,
bigger nets need power blocks and capstans and consequently a hydraulic system. The
mesh sizes and the twine mainly used in Lebanon are the same for lampara and purse
seine fisheries. The nets are made up of PA multifilament of 210/2 titre to 210/6 titre
and 10-14 mm mesh sizes. This gear mainly targets common pelagic species, such as
the sand smelt (Atherinidae) and sardine, Madeiran sardinella (Sardinella maderensis)
and anchovy, as well as the Lessepsian spotback herring (Herklotsichthys punctatus).

PLATE 24
Purse seiners (top) and tender with lamps (bottom) used in Lebanon
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In Palestine (GSA 27), different purse seines are used (El-Haweet et al., 2004). The
shanshulla used in the Gaza Strip are purse seines with a 200-450 m headline and a depth
of about 50 m; they are made of green nylon of 210/3, 210/6 and 210/12 twine sizes and
of 17 mm and 22 mm mesh size. Two other types of purse seiners operate in the Gaza
Strip. The first is a purse seine launch 14-18 m long with 85-100 hp engines, and the
second is a smaller open boat (bassaka type), 6-8 m long, made of fibreglass with 40 hp
outboard engines. The larger ones are equipped with several lights fixed all around the
roof and powered either by solar energy or by diesel-based engines to attract pelagic
fish. In general, larger purse seiners carry two seines of different dimensions (one for
daytime activities and the other for night-time) used according to the season and the
fish targeted. Fishing at night is carried out with four felonkas (5-8 m long boats with
oars), with three gas lamps on each to aggregate the sardines before setting the purse
seine. A hassaka with an outboard engine can also be used as a lampara net. Likewise,
a hassaka is also usetul for transshipment, as the tender stays at anchor if the weather is
good. Most launch purse seines (shanshulla) have another second, much stronger purse
seine than sardine nets with a mesh size of 45-70 mm to catch migrating giant devil
rays (Mobula mobular), locally known as sea watwat, when they pass by the Gaza Strip
during their migration season from March to April. The fishing season for sardines,
which provide the main annual income for fishers in the Gaza Strip, is limited to only
2-3 months in spring and autumn, respectively. Sometimes, horse mackerel, shrimp and
Atlantic mackerel form part of the catch. Squid are also a small but valuable bycatch
of the light attraction process. Daytime catch includes rays, flying fish (Exocoetidae)
and bullet tuna.

Black Sea
The Black Sea purse seine fisheries mainly target small pelagic species consisting
primarily of anchovy and sprat (Sprattus sprattus), but also Atlantic bonito and bluefish.
Tirkiye (GSAs 28 and 29) has the largest fleet and is responsible for the majority
of landings. Purse seines are actively employed to catch anchovy, sprat and sardine;
they have a 9-20 mm mesh length and a stretched net height of around 150 m to 200 m
(sometimes smaller purse seines have 80 m net height; Figure 47). The average reported
headline length for this fishing activity is around 600 m (with a range of 100-1 500 m).
Some purse seines are also used to catch Atlantic Bonito, using larger mesh sizes
(22-54 mm) and net heights (140-382 m). The average reported headline length is
around 600 m (with a range of 100-1 200 m; Doyuk, 2006; Erdem et al., 2019).
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FIGURE 47
Technical specifications of a purse seine used in the Black Sea for small pelagic species
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In Ukraine (GSAs 29 and 30), purse seines are used to catch Black Sea anchovy
(Engraulis encrasicolus ponticus), so-tuy mullet (Planiliza haematocheilus) Atlantic
bonito, Atlantic mackerel and bluefish.

2.2.2 Purse seines for tuna

Tuna purse seines usually have very large dimensions, measuring 1 500 m to 2 000 m in
length and 120 m to 250 m in drop. Presently, the purse seine is the most widely used
fishing technique to catch bluefin tuna. Fish caught by means of this gear remain alive
within the net and most of the live fish caught are transferred to a transport cage for
tuna farming. Most of the Mediterranean bluefin tuna purse seine fishing vessels use
a standard net measuring 1 500 m long by 250-270 m deep (Plate 25). More efficient,
larger and faster sinking nets (more than 2 000 m in length and 300 m in height) are
designed to secure bigger live bluefin tuna schools before their transfer into gravity
transport cages.

The fishing operations carried out by a purse seiner first of all involve the
identification of the school of fish. Large pelagic species can be located through
sightings on the sea surface (e.g. concentrations of seabirds, disturbance of the water
surface and presence of groups of dolphins). In the case of large vessels targeting
bluefin tuna, sonar can be used to locate the school. In the past, tuna were located by
aerial sightings (small aeroplanes, helicopters). This practice is currently forbidden
in European Union countries. When a school is located, one end of the net is kept
by the skiff (Plate 26), while the main vessel encircles the school at maximum speed.
Usually, all the purse seine is set and the circle is closed within a few minutes. In the
Mediterranean, purse seiners targeting bluefin tuna often do not deploy the entire net
and instead close the circle with only a portion of the seine. This is mainly because tuna
can change their direction and escape before the circle is closed. Once the school is
surrounded, the end of the net that stays attached to the skiff is transferred aboard the
purse seiner and the two extremities of the purse line cable are hauled with the winch
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(rarely by hand) as quickly as possible in order to close the net at its bottom. In fact,
the fish can escape below the net until the purse seine is closed. The net is then pulled
aboard the purse seiner with a hydraulic power block (Plate 27) or, on rare occasions,
by hand. When most of the purse seine has been retrieved, the fish are grouped within
a restricted area along the port side of the vessel. Then, the fish are harvested from the
purse seine using a large scoopnet. Deployment lasts about 5 minutes, while pursing
is longer and takes between 15 minutes and 25 minutes depending on the efficiency
of the boat. Net hauling takes between 60 minutes and 90 minutes. Besides the deck
equipment needed, 8-12 fishers are required for these operations. The transfer of the
fish to the tuna transport cages (Plate 28) lasts 1-2 hours, depending on the number of
fish caught.

PLATE 25
Purse seine used in the Mediterranean on board a fishing vessel
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PLATE 26
Skiff on the ramp of a tuna purse seiner used in France
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PLATE 27
Purse seiner during hauling (top) and details of the power block (bottom)
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PLATE 28
Tuna transport cage

© A. Lucchetti

The most relevant spawning areas for bluefin tuna, and therefore the most important
fishing areas for tuna seiners, are reported from: the Balearic Islands (GSA 5); the
central and southern Tyrrhenian Sea (GSA 10); the central Mediterranean Sea, south
and southwest of Malta (GSAs 13, 15 and 16); the central Mediterranean Sea, north of
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Libya (GSAs 14 and 21); the eastern Mediterranean, southern Aegean Sea (GSAs 22
and 23); the eastern Mediterranean, Levant Sea (GSAs 24, 25 and 27); and the eastern
Mediterranean Sea, north of Egypt (GSA 26). Fishing operations take place during
the bluefin tuna spawning peaks, which, depending on climate and oceanographic
conditions, take place during the months of June and July.

Subregional variations

Western Mediterranean

In France, the tuna purse seiner fleet targets bluefin tuna off Malta or the Balearic
Islands for one month until the quota is exhausted (Plate 29). The majority of their
purse seines have a mesh length from 80 mm to 180-240 mm, a 1 900-2 000 m headline
and a stretched net height reaching about 250 m. A buoyancy of 8 to around 10 kg/m
is achieved with a series of about 5 000-8 000 ethylene vinyl acetate (EVA) floats; the
purse seine is weighted either by a chain or a leadline of 2.5-3 kg/m (Figure 48). With a
sinking speed of about 12 m/minute, the pursing can start 5-6 minutes after shooting,
as soon as the rings reach a depth of 60 m (SGMED, 2004; Le Gall, 2004). Just before
the bunt, an opening can be created to allow the transfer at sea of live tuna from the
seine to the floating cages, which will then be towed to the fattening farms for the
sashimi market.

FIGURE 48
Technical specifications of a purse seine used in France for tuna
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PLATE 29
Tuna purse seiner used in France
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In Campania, Italy (GSA 10), the tuna purse seine (called ronnara volante) has a
headline 1 600-2 000 m long, depending on the length of the vessel. The maximum
stretched net height is 200-300 m, while the bunt (called pezzale) has a measured mesh
size of 140-150 mm (knotted PA, 5 mm in diameter, black or brown colour).

Central Mediterranean

In Tunisia (GSAs 13 and 14), the length of a tuna purse seine varies between 1 000 m
and 4 000 m. It has a mesh length ranging from at least 100 mm to 400 mm and a thick
twine diameter (1.6 mm). The vertical number of meshes is 1 000-2 500, for a height
ranging from 100 m to 250 m.

In Libya (GSA 21), the tuna purse seiners have a 140 mm mesh length and 990
meshes in a vertical position, resulting in 250 m of stretched net height. The leadline
length is 1 900-2 000 m (J. Sacchi, personal communication, 2023).

Adriatic Sea

In the Italian Adriatic Sea (GSAs 17 and 18), purse seines for tuna are known as tonnara
volante. These nets are about 1 200-2 100 m long and 200-350 m high, with a mesh
size of more than 120 mm stretched. They can weigh several tonnes and be up to 2 km
long. The yarn used for the mesh has a high diameter (approximately 4 mm) to make
it extremely resistant to shocks and breaking. Despite its size and weight, this net is
lowered and hauled aboard like the smallest purse seine (with purse line) for anchovies,
sardines and mackerel. Given the size of the net, about one hour is needed to haul the
net in and to be ready to lower it again. Usually, a fishing boat catches tuna several
times during the fishing season, and the quantity depends on the size of shoals, with
100 tonnes of catch having been recorded during one haul (SGMED, 2004).

In Croatia (GSAs 17 and18), a purse seine called a tunara is used to fish bluefin
tuna, as well as to catch other large pelagic species. The minimum mesh opening of this
purse seine is 40 mm. Another type of purse seine, the so-called palamidara, is used for
Atlantic bonito, bullet tuna, little tunny and greater amberjack. The minimum mesh
size of the Atlantic bonito purse seine is 34 mm.
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Eastern Mediterranean

In Greece (GSA 22), seiners are employed to target tuna species such as Atlantic
bonito, bullet tuna and little tunny, using a mesh length of 40 mm and a net height of
120 m (Adamidou, 2007).

In Turkish seas (GSAs 22 and 24), purse seiners began catching bluefin tuna in
the 1950s. In 2003 — the year in which Tirkiye became a contracting party of the
International Commission for the Conservation of Atlantic Tunas (ICCAT) — Turkish
purse seiners involved in the bluefin tuna fishery ranged from 30 m to 62 m in length
and from 24 gross register tonnage (GRT) to 694 GRT, with 1 000—4 710 hp (Oray and
Karakulak, 2004). The tuna seine nets are 2 000-2 430 m in length and 252-324 m in
height.

Black Sea

No tuna seiners are reported for the Black Sea.

2.3 Surrounding nets without purse lines

Quite similar to the boat seine, the surrounding net without purse lines is a long wall
of netting constructed mostly from rectangular sections, framed by a headline on the
top and a leadline on the bottom, that is designed to surround fish at the surface or in
shallow water and is hauled without the use of a purse line (Box 4). This type of net is
deployed to surround a school of fish and is hauled to immediately recover the leadline.
In fact, in this type of net the leadline is shorter than the headline so that when the net
is retrieved, the tension in the leadline pulls the wall of netting ahead of the headrope
to prevent fish from escaping downwards. The gear can be operated by one or two
boats. These nets are used by artisanal fisheries (mostly polyvalent vessels) to catch
demersal and pelagic species. Surrounding nets without purse lines are sometimes used
by small vessels to catch surface schooling pelagic fish such as common dolphinfish,
greater amberjack and blackspot seabream (Pagellus bogaraveo) clustering around
fish aggregating devices (FADs). A typical surrounding net without a purse line is the
lampara net (Figure 49); it has a central bunt or bag with smaller meshes and two long
wings. Hauling starts by recovering the two ropes attached to the wings. Lampara
nets are often used at night with the assistance of light to attract and concentrate small
pelagic fish so that they can be easily surrounded by the net.

The only limitation to the use of surrounding nets is very shallow waters, where the
water depth is less than the height of the surrounding net during fishing operations,
potentially risking damage to the fishing gear.

FIGURE 49
Lampara surrounding net without purse lines

Source: illustrated by A. Lucchetti.
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Box 4
Details of surrounding nets without purse lines

Surrounding nets without purse lines
In this type of net, the buoyancy of the headline is predominant compared to the weight exerted by the
leadline, so the net always operates with the headline on the surface. In fact, the number of floats is much

higher than in a boat seine.

© M. Virgili

Surrounding net without purse lines
during net hauling operations.

Net wings are recovered during hauling operations both
by winches and by hand.

© M. Virgili

Details of floats of a surrounding net without purse lines.

Subregional variations

Western Mediterranean

In Spain (GSA 5, Balearic Islands), the surrounding nets without purse lines called
llampuguera are used in the common dolphinfish fishery in association with FADs,
locally called capcer (described in Section 6.1), from the second quarter of August
to December. It is a very old type of gear and has undergone very few modifications
over time. These nets have a length of around 110-180 m, a height of around 15 m
and are made up of several pieces of net (called regala, banda and fisca) and a codend
or moridor in its central part or in the lateral part where the fish are collected during

hauling operations.
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In Italy, the use of surrounding nets without purse lines is limited to the southern
and central Tyrrhenian Sea (GSA 10). In fact, this is a manual fishing system that cannot
compete, in terms of yield, with large purse seine nets. However, due to the different
regulations to which these two types of gear are subject and due to local traditions,
these nets are still often used in coastal areas to catch fish with FADs called canizzati,
or to fish Mediterranean sand eel (Gymnammodytes cicerelus) and other small fish (in
the past they were used to catch juveniles of anchovy and sardine). Generally, these
nets are used by small boats in certain periods of the year. They are locally known as
pulica, fonticella, ragostina or raustina, tartanone, napoletana and lampara, mainly in
Sicily and Calabria. Surrounding nets without purse lines have a headrope of around
100-180 m and an operational height of 10-15 m. The mesh size of the bunt ranges
from 5 mm to 15 mm, depending on the target species. The mesh opening of the wings
ranges from 50 mm to 180 mm. Short ropes of 15-30 m are used during shooting and
hauling operations. Another type of purse seine without purse lines is employed to
catch common dolphinfish, with a 30-40 mm mesh opening in the bunt, 800-1 200
meshes in the vertical position and a headline length of 100-120 m (depending on the
vessel size). This gear is used in hundreds of metres of depth, around the FADs.

Central Mediterranean

In Italy (Sicily, GSAs 16 and 19), the use of surrounding nets without purse lines is
limited. The technical characteristics of these nets are similar to the nets described for
the western Mediterranean, with a headline length up to 260 m, mesh size of the bunt
around 10-15 mm, mesh size of the wings around 80 mm on average and an operational
height around 15 m. This net is used to catch pelagic species (sardine, mackerel, bogue,
horse mackerel) and sometimes Atlantic saury (Scomberesox saurus), especially in the
Strait of Sicily. In addition, the purse seines targeting common dolphinfish, as described
for the western Mediterranean, are used in this area.

In Tunisia (GSAs 12, 13 and 14), surrounding nets without purse lines are used in
coastal areas to catch sardine, mackerel, bogue and horse mackerel (Figure 50).

FIGURE 50
Technical specifications of a purse seine without purse lines used in Tunisia
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Adriatic Sea

No surrounding nets without purse lines are reported in this subregion.

Eastern Mediterranean

In Lebanon (GSA 27), a surrounding net without purse lines, locally known as massis,
is made up of a PA multifilament panel of 10 mm to 14 mm stretched meshes and
comprises two lateral wings framing a central bunt, made of the smallest meshes and
thickest twine, where the fish are collected. The leadline is generally shorter than the
headline. The total length does not exceed 200 m and the height is not more than 25 m.
Fishing is conducted using a single vessel and consists of attracting pelagic and mid-
water fish with raft lights (four lamps of 500 W each). The net then encircles the fish
school and is hauled by pulling the two wings on board by hand or with the help of a
net hauler. The two halves of the leadline come together before the wings are drawn.
To prevent fish from escaping, the leadline of the net is maintained in contact with the
ground throughout the net hauling process. The strongest part of the net, the bunt, is
in the upper part of the middle of the net (Sacchi and Dimech, 2011).
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3. Dredgers

3.1 General characteristics

A dredge is a rigid structure (a metal cage or a metal frame with a netting bag attached
to it) equipped with a scraper blade, teeth or chain on its lower part, towed to dislodge
animals out of the substrate and lift them into the cage or bag.

Dredges are an active type of gear that are dragged along the bottom to catch bivalves
(mussels, oysters, scallops, clams) and are occasionally also used for crustaceans,
finfish, gastropods, sponges or sea urchins. Dredges can be towed by a fishing vessel
or completely controlled manually (hand dredges). Dredges operated from a vessel can
be either dragged by the main boat engine (towed dredge) or hauled by a motorized
winch from an anchored vessel (mechanized dredge). Finally, there are dredges towed
by vessels equipped with hydraulic systems capable of conveying pressurized water to
the gear (hydraulic dredges). Dredges are numerous and diversified, locally designed
and adapted to target different species and bottom properties. As such, dredges usually
consist of a metal frame or rod of variable size and shape that delimits the mouth of
the gear. A net ending in a bag can be mounted on the frame (flexible dredge), or,
alternatively, the dredge can take the form of a cage and be made entirely of metal (rigid
dredge). In this case, the five sides of the cage (the mouth is clearly open) can be made
up of metal netting, perforated sheet metal or metal rods. The dredge can be mounted
on two (or more) lateral sledge runners to prevent it from digging into the substratum.

The catching principle of all dredges is that the gear digs into the marine sediments
to remove the organisms inside before the catch is guided into a netting bag or cage that
allows the sediment to be filtered. Four basic types of dredges can be identified by the
way they dig into the first few centimetres of sediment:

o dredges with a scraper blade mounted on the lower part of the frame, which sifts the
first few centimetres of the seabed;

e dredges with a toothed rake forming the lower part of the frame;

e dredges with an upper metal frame and a chain digging the bottom; and

e dredges without a blade, teeth or chain, which are the most rudimentary of the
dredges and have only a metal frame to which a net bag is laced.

The average daily and annual production of dredges greatly varies between zones and
from one year to the next, as this depends on the state of the resource, environmental
conditions, number of fishing vessels and number of fishing days. All dredges operate in
shallow waters (generally less than 15 m) because at these depths it is possible to find the
bivalve molluscs that burrow into the sediment. The most important from a commercial
point of view are hydraulic dredges and dredges towed by vessels, as they allow for the
most abundant catch.

The International Standard Statistical Classification of Fishing Gear (FAO, 2016)
classifies dredges as in Table 10.
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Table 10
Classification of dredges according to the International Standard Statistical Classification of
Fishing Gear
Gear categories Subcategories Standard ISSCFG code
(first tier) (second tier) abbreviations
Dredges 4
Towed dredges DRB 4.1
Hand dredges DRH 4.2
Mechanized dredges DRM 4.3
Dredges (nei) DRX 4.9

Source: FAO. 2016. International Standard Statistical Classification of Fishing Gear. Handbook on Fisheries Statistics. Rome. www.

fao.org/3/bt988e/bt988e.pdf

3.2 Main dredge gear
The technical properties of dredges used in the Mediterranean and the Black Sea are
summarized in Table 11.


http://www.fao.org/3/bt988e/bt988e.pdf
http://www.fao.org/3/bt988e/bt988e.pdf
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3.2.1 Towed dredges

Towed dredges are dredges actively towed by the main boat engine or by a motorized
winch from an anchored vessel. As such, towed dredges have a quite simple design; the
gear usually has a robust metal frame (rectangular or triangular shape) with a width no
greater than 1-1.5 m and a weight less than 30 kg. The lower leading edge of the frame
that touches the seabed can be equipped with a toothed rake (with teeth around 5-7 cm
long) or chain. Sometimes, wooden depressors are mounted on the front of the metallic
frame to increase contact with the seabed and to facilitate the digging of the teeth
into the soft sediment. A net, usually made of polyamide (PA) or polyethylene (PE),
is mounted directly on the frame and consists of two panels: the upper and the lower
panel. Depending on the power and size of the vessel and the fishing depth, the number
of dredges can vary from a single dredge towed behind the boat to two dredges towed on
each side of the stern. This type of gear is commonly used to target bivalves such as the
Pectinidae — variegated scallop (Mimachlamys varia) and smooth scallop (Flexopexten
glaber) — the bearded horse mussel (Modiolus barbatus), oysters and rapa whelk
(Rapana venosa); these species are strongly attached to the seabed so the fishing practice
requires more than one single passage along the same track to scrape the mussels from
the bottom. Each vessel can tow more than one dredge, but usually no more than two.

Subregional variations

Western Mediterranean

In Morocco (GSA 3), boat-operated dredges are used to catch the striped venus clam
(Chameleagallina)and roughcockle (Acanthocardiatuberculata). Thistypeof gearismade
of a metal cage and a net bag with variable mesh lengths depending on the target species
and on the mean depth where it is used (from 2 m to 8 m; Roullot and Fahfouhi, 1984).

In Spain, vessels of 7 m to 11 m in length are involved in the towed dredging fishery
in the northern Alboran Sea (GSA 1), in Catalonia (GSA 6) and in the Balearic Islands
(GSA 5) as part of a multitarget artisanal shellfish fleet (Urra et al., 2019, 2021). This
fleet mainly targets bivalves, such as the wedge clam (Donax trunculus), striped venus
clam, smooth clam (Callista chione) and rough cockle. These vessels can also target
other species with different types of gear in certain seasons. In Catalonia, the dredge
is usually made of a rigid iron frame (around 1 m wide) with 40-50 round iron teeth
(length: 10-15 c¢m; width: 8-10 mm) that scrape the seabed. The frame is covered by a
plastic or metallic grid (mesh size: 17-20 mm) to hold the catch. Other types of dredges
have a net bag (mesh size: 22 mm) and a lower number of iron teeth (around 20) that are
set further apart (up to 20 mm). The size of the meshes of the metal netting covering the
frame is regulated to avoid the capture of immature specimens. Baeta, Rubio and Breton
(2021) reported boats that simultaneously tow four clam dredges (frame mouth width
60 cm; height 58 cm; depth 87 cm) at a towing speed of 0.2-0.5 knots.

Each fishing operation takes about 20-40 minutes (including dredging at about 10 m/
minute, sorting the catch and discarding) and is repeated several times in a circle around
the anchor used at the stern, locally called rastellot (Figure 51). The dredge is named
a gabia (Generalitat de Catalunya, 2015) (Plate 30). The maximum number of dredges
per boat is four units. When the vessel reaches the fishing area, the anchor is thrown
from the stern of the boat and around 200-400 m of steel cable are lowered, depending
on the depth of fishing in relation to the habitat of the target species. The anchor is
marked on the surface by means of a buoy that denotes its position for the other vessels.
Once the anchor is set, the four cages (Plate 31) are thrown into the sea by the bow
of the boat (two per port and two per starboard) and are attached to it by a cable of
about 10 m in length. Therefore, the anchor cable is hauled by a hydraulic winch. The
towing operation of a set takes approximately 25 minutes during which about 170 m of
the seabed are dragged, and then the cages are hauled in. The catch is sorted on board
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through a sieve and species of illegal size and non-commercial ones are returned to the
sea immediately. The maximum operating depth is around 15 m. Each boat usually
performs between 15-20 tows per day (Baeta, Rubio and Breton, 2021).

FIGURE 51
Operation of a gabias mechanized dredge used in Spain

bottom

towing direction

“gavilan”
anchor

Source: Generalitat de Catalunya. 2015. Plan de gestion de la modalidad de dragas mecanizadas (PGDM) de Calalunya. Departament
d'Agricultura, Ramaderia, Pesca, Alimentacié i Medi Naturali. Barcelona, Spain.

PLATE 30
Dredges used for smooth clams (Callista chione) and wedge clams (Donax spp.)
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Source: Generalitat de Catalunya. 2015. Plan de gestion de la modalidad de dragas mecanizadas (PGDM) de Calalunya. Departament
d'Agricultura, Ramaderia, Pesca, Alimentacio i Medi Naturali. Barcelona, Spain.
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PLATE 31
Clam dredges on board a small-scale boat (left) and the traditional
clam dredge used on the northeastern coast of Spain (right)

© M. ‘B‘a\e‘ta)\Q. Rubio and F. Bretol

Source: Baeta, M., Rubio, C. & Breton, F. 2021. Impact of mechanized clam dredging on the discarded megabenthic fauna on the Catalan coast
(NW Mediterranean). Journal of the Marine Biological Association of the United Kingdom, 101(3): 545-553.

The Ebro Delta (GSA 6) was likely one of the first areas to see the establishment of
a striped venus clam fishery in the western Mediterranean region (Baeta et al., 2021).
This fishery has evolved from the 1950s to today. In the mid-1970s, “the modern clam
dredge fisheries” (i.e. the mechanized clam dredge fisheries) replaced the “ancient clam
dredge fisheries”. Currently, only three fishing vessels use this modern method, mainly
targeting other species and only occasionally harvesting clams. Fishing is carried out by
dragging four clam dredges along the bottom (Plate 32). Usually, tows are performed
parallel to the shore, at a towing speed of 1-2 knots and for a duration of 15-20 minutes.
Dredges of approximately 30 kg consist of a metallic frame, a toothed lower bar and
a rectangular metallic grid box (width 60-70 c¢m; height 50-55 c¢m; depth 120-140 cmy;
mesh size 11 mm x 11 mm/19 mm x 19 mm) closed at the back. The toothed lower bar
has between 18 and 25 teeth with a length of 10-20 cm and a diameter of 20 mm. There
are also two metal bars welded to the dredge mouth where the towing cable is attached.

A slightly modified dredge design is used to target worms, which are sold as live
bait to recreational fishers (Baeta, Navarrete and Ballesteros, 2019). These dredges are
rigged with metallic teeth along the lower leading edge. They include several structures
to retain worms, but are open at the back. The mesh size of the dredges on the top,
bottom and both sides is a constant 29 x 29 mm, which is the same mesh size used to
target smooth clams. In the mid-1980s, another new and more efficient clam fishery
began using new technology and more powerful engines, leading to “the towed dredge
fisheries”. The towed dredge fleet targets not only the striped venus clam, but also the
purple dye murex (Bolinus brandaris). Currently, the towed dredge fleet is responsible
for over 95 percent of striped venus clam landings in the Ebro Delta area (2000-2019).
Fishing is carried out by dragging two gear units (dredges) side by side from the stem.
Usually, tows are performed parallel to the shore, at a towing speed of 1-2 knots and
for a duration of 5-10 minutes to target striped venus clams or 1-1.5 hours to target
purple dye murex. The dredges (Plate 32) have three parts: the mouth, the main body
and the codend. The total length of the gear varies between 6 m and 8 m. The mouth is
a rectangular or semi-oval metal frame, with a 2 m maximum horizontal aperture and
a 40 cm vertical aperture. The upper part of the bag consists of netting and the lower
part of 13-16 tickler chains. The codend (60-70 mm mesh size) measures 1.5-3 m. The
lower part of the bag is made of thicker and more resistant mesh, while the material in
the upper part is lighter to keep the net open during the trawl.
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PLATE 32
Clam dredges used by mechanized clam dredge fisheries (left)
and by towed dredge fisheries (right) in the Ebro Delta
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Source: Baeta, M., Solis, M.A., Ballesteros, M. & Defeo, O. 2021. Long-term trends in striped venus clam (Chamelea gallina)
fisheries in the western Mediterranean Sea: The case of Ebro Delta (NE Spain). Marine Policy, 134: 104798.

In France (GSA 7), dredges must be used only for sea snails, clams, oysters, sea
urchins and grooved sea squirt (Microcosmus vulgaris). Towed dredging activity is
carried out with a dredge composed of a netting bag or a metal basket mounted on
a rigid frame or a bar of variable size and shape for the purpose of catching bivalves,
gastropods and sea urchins. Two types of towed dredges are used.

The seashell dredges and sea snail dredges (Figure 52; Plate 33), called drague barre
(bar dredge), are used exclusively at sea and mainly target purple dye murex. The lower
part of the metal frame consists of a non-cutting flat bar not exceeding 3 m and 90 kg,
without teeth and sledges. In addition, one or more chains are attached to both ends of
the bar to increase contact with the bottom. The total weight of the metal frame of the
gear does not exceed 90 kg. The minimum mesh size of the netting bag is 55 mm and
the maximum width of the bar is 3 m (Sacchi, 2008; PGM, 2014).
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FIGURE 52
Drague barre dredge used in France

Source: illustrated by A. Lucchetti.
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PLATE 33
Drague barre dredge used in France
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In addition, some vessels are currently involved in dredging for oysters, mainly in
the Gulf of Lion (Figure 52), but also in some bays along the coast of Provence. This
technique is practised around eight months per year; the characteristics of the oyster
dredge are defined by national legislation. The bottom part of the dredge (cutter) is
limited to a maximum length of 2.5 m and must not be sharp nor have teeth. The total
weight with its chains must not exceed 50 kg. The minimum mesh size for the codend
must not be less than 80 mm.
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FIGURE 53
Towed dredge used in the Gulf of Lion
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Source: redrawn from J. Sacchi and Le Musée Ethnographique de I'Etang de Thau.

In Ttaly (GSAs 9 and 10), in the central Tyrrhenian Sea (off Tuscany, Lazio and
Campania), a mechanized dredge or rake towed by an anchored vessel, through the use
of the anchor cable, is employed to catch wedge clams. The rakes are dredges made up of
a stainless-steel frame that delimits the entrance or mouth of the gear. The upper part is
often a semicircle, of which the lower part is the diameter, where long, sharp iron teeth
are fixed close together. A net bag with a very small mesh made of PA netting is mounted
on the mouth for the collection of small clams, like the wedge clam. Alternatively, the
mechanized dredge can be a cage entirely made of metal, with a rake in the lower part of
the mouth and all sides covered with a netting made of metal as well. Two lateral slides
placed in the lower lateral part of the dredger facilitate sliding on the bottom.

The most widely used boat rake along the central Tyrrhenian Sea (off the regions of
Campania and Lazio) is the napoletano rake (Plate 34): the lower part of the metal frame
is armed with very long iron teeth (about 30 cm), sharp and close to each other, so that
the wedge clams cannot escape. The mesh size of the collecting bag is 20 mm and the
opening of the rake frame is about 120-130 ¢cm (Petetta et al., 2019).
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PLATE 34
Napoletano rake mechanized dredge
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The rake most used along the Tuscan coast (northern Tyrrhenian Sea) is the so-called
viareggino rake (Plate 35). It has teeth of only 7-10 c¢m in length, a width of about

50-60 cm and a maximum height of 20 cm.
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© A. Lucchetti

PLATE 35
Viareggino rake mechanized dredge

©A. Lucchetti

Both models are used in very shallow waters (bathymetries never more than 4 m),
so they are equipped with a short handle (1-3 m), or a short rope, which regulates
the inclination of the teeth during towing and are shaken during the recovery phase
to release the sediment. The methods of fixing the handle to the tow cable allow the
inclination of the teeth to be adjusted with respect to the bottom. Small boats (3-8 m in
size) are used to tow the dredge, and very often the crew is composed of only one or two
people. The fishing action is carried out by lowering the anchor and then unwinding
the anchor cable by leading the boat with the engine in reverse. Once the cable has been
unrolled to the desired length (50-100 m), the fisher releases the rake into the sea and

begins to retrieve the anchor through the
winch. Once the recovery of the anchor
cable is completed (this operation allows
the rake to be towed on the bottom), the
dredge is hauled and the net bag is emptied
on board. Each vessel can tow a maximum
of two rakes, each with a cable attached
to the handle and hauled on both sides of
the boat. The selection of marketable sizes
(greater than 20 mm) is carried out through
cylindrical metal baskets manually operated
by the onboard staff or through the use of
hand-vibrating sieves (Plate 36). In both
cases, the mesh openings of the sieves are
around 20 mm (Petetta et al., 2019).
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PLATE 36

Manual sieve used on board to sort commercial clams
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Central Mediterranean

In Sicily (GSA 16), a towed dredge, the so-called ganghero or gangamu, has been used;
it comprises a 1-1.5 m wide metal beam and a vertical net opening of 0.4 m, mounted
on two lateral sledge runners (30-35 c¢m high) to prevent it from digging into the
substratum (Plate 37). A cutting blade is mounted on the lower side of the gear to scrape
the surface of the substratum and dig into it. This gear is nowadays quite rare, though
it was commonly used at low depths to catch sea urchins. The net, made of PA and PE,
consists of two panels: the upper and lower panel 6-7 m long. It is employed at around
15 m depth to catch shrimps, crabs, demersal fish and sea urchins. This gear appears to
be no longer in use at the time of writing.

The classification of this tool is controversial, as it could also be included in the beam
trawl group (Sala et al., 2013).

PLATE 37
Commercial ganghero (twin-gear) that was used in Sicily
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Adriatic Sea

In the Italian southern Adriatic Sea (GSA 18), the rampone trawl is used (Sala er al.,
2013). The gear consists of a box dredge about 1.5 m wide, weighing 30 kg, rigged with
5-7 cm teeth along the lower leading edge and a net bag to collect the catch. Two inclined
wooden boards (150 x 30 x 2.4 cm) are fitted to the front of the metallic frame to actas a
depressor, in order to keep the gear in contact with the seabed and, moreover, to press it
on to the bottom to facilitate the penetration of the teeth into the soft sediment (Plate 38).
The gear is equipped with four skids that enable the sliding of the gear on the seabed.
The net, made of PA and PE, consists of two panels: the upper and the lower panel at
4 m long. This type of gear is commonly used to target bivalves in the Pectinidae, such
as the variegated scallop, and in the Mytilidae, such as the bearded horse mussel; these
species are strongly attached to the seabed, and therefore this fishing technique requires
more than one traverse of the gear in the same area. The rampone is classified by Italian
legislation as a mechanized dredge as it mainly catches bivalves. Therefore, Italian
Ministerial Decree 22/12/2000 (Ministero dell'Interno, 2000) has fixed for this gear the
following technical measures:
* The width of the beam should be no more than 1.6 m.
* The minimum mesh opening of the net should be 50 mm.
* The length between perpendiculars of the fishing vessel should be no more than 10 m,
the engine power should be at most 150 hp and the gross tonnage should be at most
10 tonnes.
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PLATE 38
Commercial rampone trawl used in the southern Adriatic Sea
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© A. Lucchetti.

In Croatia (GSA 17), a dredge quite similar to the rapido trawl is locally known as a
rampon, which is classified by the national regulation as a dredge. This gear is allowed
only in the northern Adriatic Sea and the maximum mouth width is set at 4 m. The main
target species is the great Mediterranean scallop (Pecten jacobaeus), which mostly occurs
on sandy or sandy—muddy seabeds along the coast of the Istrian Peninsula at depths less
than 70 m (Cetini¢ and Soldo, 1999a, 1999b; Ezgeta-Bali¢ er al., 2021).

Eastern Mediterranean
In Greece (GSA 22), there are two different types of solid frame gear: the gagkava
targeting sponges and the argaleios targeting shellfish (Sala et al., 2013).

The gagkava or gagava was used mainly in the southeastern Aegean Sea (Dodecanese
area; Figure 54 and Figure 55). Currently, it is no longer used due to the damage it
caused on the sea bottom, even though no regulations prohibit them. This dredge has a
rectangular frame made of wood or metal rods, to which a netting bag is attached. The
frame is about 2 m wide, 0.5 m high and 2.5-3 c¢m thick. The netting bag has a length
of 4 m to 8 m and the mesh size is 300-340 mm (stretched mesh). It is tied directly to
the upper and side part of the frame while, at the lower part, a chain of 2.5-2.6 m is
connected and the bag is attached to the chain. The bag is emptied either by loosening
the end line or by lifting it from the rear to drop the catch from the mouth. The overall
weight of the gear reaches up to 50-60 kg. The gagava is dragged along the seabed by a
towing wire that is linked to the frame by three ropes (two at the lower and one at the
upper part of the frame) using a motorized winch with a towing speed of 2 knots. It is
used mainly in sponge fishing at depths from 10-50 m on an even seabed.



136 Catalogue of fishing gear in the Mediterranean and Black Sea region

FIGURE 54
Gagkava dredge used in Greece

Source: redrawn from Adamidou, A. 2007. Commercial fishing gears and methods used in Hellas. In: Papaconstantinou C., Zenetos A.,
Vassilopoulou C. & Tserpes G., eds. State of Hellenic Fisheries, pp. 118-181. Athens, Greece, Hellenic Centre for Marine Research and Institute of
Marine Biological Resources;

FIGURE 55
Technical specifications of the gagkava dredge net used in Greece
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Source: redrawn from Sala, A., Bréi¢, J., Conides, A., De Carlo, F, Klaoudatos, D., Grech, D., Lucchetti, A. et al. 2013. Final
project report. Technical specifications of Mediterranean trawl gears (myGears). Specific project Nr. 5 — Framework service contract
Mediterranean Halieutic Resources Evaluation and Advice (MAREA). Bari, Italy, COISPA, Rome, CNR, Attiki, Greece, HCMR, Livorno,
Italy, CIBM, Pefiscola, Spain, SUMASPE, Guilvinec, France, SIMRAD.

The argaleios (Plate 39) is used in several areas around Greece and is a triangular
metal frame up to 0.2 cm thick with sidebars curved at the end. The lower side of the
frame touching the sea bottom is up to 1.2 m long and can be equipped with a rake. In
this case, the teeth of the rake cannot be more than 3 ¢cm in length and less than 1.5 cm
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apart. A netting bag, which is up to 1.5 m long with a mesh size over 70 mm (stretched
mesh), is attached to the frame to collect the catch. The overall weight of the gear is less
than 12 kg. The argaleios can be towed either by hand or from a vessel using a towing
rope tied to the eyelet at the top of the triangular frame. It is used on even seabeds at
depths from 1 m to 20 m, and the target species are the smooth scallop, the smooth clam
and the bearded horse mussel. The gear is mainly used in the Thermaikos Gulf and to a
lesser extent in the Saronic Gulf and the Pagasetic Gulf.

PLATE 39
Argaleios gear used in Greece
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Source: Adamidou, A. 2007. Commercial fishing gears and methods used in Hellas. In: Papaconstantinou C., Zenetos A., Vassilopoulou C. & Tserpes

G., eds. State of Hellenic Fisheries, pp. 118-181. Athens, Hellenic Centre for Marine Research and Institute of Marine Biological Resources.

Black Sea

In Tirkiye (GSA 28), a boat dredge targeting the Mediterranean mussel (Mytilus
galloprovincialis) is reported (locally called midye dreci). It is made of a metal frame
with teeth 5 cm long and 15 mm spacing, and a net bag 2.5 m long (Doyuk, 2006).

In Bulgaria (GSA 29), a boat dredge targeting both wedge clams (Donax spp.) and
striped venus clams is reported. It is a small type of gear, having a metal frame 0.8 m
wide and 60 cm long with a mouth 18 c¢m high and a rake for digging with long teeth
(30 cm) spaced 0.8 cm apart. The mesh size of the netting bag is 10 mm. It is towed at
depths of 2-6 m (Gumus, Todorova and Panayotova, 2020).

In Romania (GSA 29), the boat dredge reported by Niti et al. (2021) is made of a
metal cage (0.7 m wide, 24 cm high) with a net bag (meshes of 15-30 mm mesh length)
and a blade for digging into the sediment. It is towed at a speed of 0.8 knots at depths
of 0.5-1.5 m. The main target species are striped venus clams and mussels.

For the Ukrainian fishery (GSA 29), rapa whelk is a target species. Previously,
this species was targeted by divers, but over 2016-2018, some vessels started to use
mechanized dredges (Khizhyak’s dredge) and beam trawls. Thus, the landings of rapa
whelk have increased dramatically. Mechanized dredges are also used to catch the
Mediterranean mussel (FAO REU, 2016).

3.2.2 Mechanized (hydraulic) dredges

The mechanized or hydraulic dredge consists of a metal cage-like structure towed
by means of vessel propeller or anchor. Its functioning relies on high-pressure water
jets used to remove the target species from the sediment and to facilitate their capture
(Figure 56 and Figure 57). The main target species in the Mediterranean and the Black
Sea are striped venus clams, razor clams (Ensis minor, Solen marginatus) and smooth
clams. The hydraulic dredge consists of a metal cage (2.5-3 m wide), whose bottom part
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is made of metal rods; the cage is mounted on two sledge runner skids to prevent it from
digging into the sediment (Plate 40). The front lower part of the cage is fitted with a
scraper blade. The front of the cage is connected by a hose to a centrifugal water pump
that ejects water under pressure from a series of 2-3 nozzles mounted at the mouth of
the dredge and inside the cage (Plate 41). The water pressure is used to drive out the
marine organisms living within the bottom sediments, so as to facilitate their catch and
to wash the cage of sand and mud.

Once suitable fishing grounds are reached, the dredge is lowered from the bow
of the vessel. Due to its weight, the cage immediately sinks to the bottom and the
vessel moves in reverse at low speed (around 1 knot) for a variable distance. At the
end of the tow, the cage is hauled in and its contents are tipped into a collecting box
(Lucchetti and Sala, 2012). The catch is finally sorted into different commercial classes
by means of a mechanical vibrating sieve, sometimes composed of multiple sieving grids
(Plate 42). The unwanted material and undersized bivalves are directly thrown back into
the sea. The selection of the product is carried out either on the seabed, by the dredge
itself, or on board, using the sieve grids. The towing of hydraulic dredges can also take
place using a motorized winch from an anchored vessel (Plate 43). Fishing operations
take place as follows: at the stern of the boat, the anchor is thrown and then 200-300 m
of cable are lowered. At that point, the dredger is lowered and once it touches the
bottom, winches begin to retrieve the anchor cable. In this phase, the dredger digs into
the seabed, capturing bivalve molluscs living in the sediment.

The catching efficiency of these types of gear strongly depends on the dimensions
of the dredge and towing speed. Meanwhile, the selectivity is mainly affected by the
characteristics of the dredge and the sieves, the space between the rods, the mesh side of
the grid (if a grid is used as a sieve) and the diameter of the holes (if a metal sheet is used
to sort the catch). An average of two crew members usually works on a vessel.

FIGURE 56
Operation of a hydraulic dredge

— collecting box

Source: redrawn by Koen Ivens from Lucchetti, A. & Sala, A. 2012. Impact and performance of Mediterranean fishing gear by side-scan sonar
technology. Canadian Journal of Fisheries and Aquatic Sciences, 69(11): 1806-1816.
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FIGURE 57
Hydraulic dredge
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Source: redrawn by Koen Ivens from Ferretti, M., Tarulli, E. & Palladino, S. 2002. Classificazione e descrizione degli attrezzi da pesca in uso nelle

marinerie italiane con particolare riferimento al loro impatto ambientale. Rome, ICRAM.

PLATE 40
Hydraulic dredge equipment

© A. Lucchetti. 4
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PLATE 41
Lower side of a hydraulic dredge cage with nozzles ejecting water under pressure

© A. Lucchq_lxi.

PLATE 42
Vibrating sieve (left) sorting clams into different sizes (right)
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PLATE 43
Dredge (top) equipped with an anchor (bottom) for towing the cage
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Subregional variations

Western Mediterranean

In Spain, the fleet targeting the striped venus clam in the Gulf of Cadiz, Andalucia
(southwest Spain) uses hydraulic blade dredges, whereas the fleet targeting this species
in the Alboran Sea (GSA 1) and along the Algarve coast uses mechanized dredges. These
dredges are on average 2.75 m wide, 2 m deep and 0.45 m high. The towing of these
dredges can take place in two ways: with the anchor cable (200-300 m) or directly with
the propeller. The towing is performed at 2.5 knots maximum, while fishing operations
are repeated several times and the course changes five degrees each time (Scarcella and
Cabanelas, 2016).

In Italy (GSAs 9 and 10), the hydraulic dredges operating in the Tyrrhenian Sea
(Campania and Lazio Regions) mainly target razor clams (Vasapollo et al., 2020). This
species inhabits sandy seafloors at a depth of around 2-6 m. Therefore, the fishing
vessels targeting the razor clam operate at a distance usually less than 0.3 nautical miles
from the coast and never go beyond 8 m depth, on account of the ecology of this species.
The dredge consists of a metal cage, inside which pressurized water is injected through
nozzles (hence the term “hydraulic”) to both penetrate the sea bottom and dissolve the
sediment, and to clear the cage of materials such as sand, mud and debris that often clog
it. One or two centrifugal water pumps are placed on board the fishing vessel and they
direct the water to the cage by a rubber tube. The minimum bar spacing of the cage is
set at 7 mm by the Italian national regulation. A metal blade is positioned at the front of
the cage and is in contact with the bottom, protruding under the two small skid-sledge
runners; this blade enables the cage to dig target organisms out of the sediment, in
conjunction with the nozzles. The dredge rests on the bottom due to two small lateral
slides on the front of the cage. Towing is carried out by recovering the anchor cable in
reverse. The dredge is always placed at the bow of the vessel; at the end of the tow the
cage is hauled on board and the collected material is conveyed to a tank. The selection
of commercial sizes of Ensis minor is carried out manually.

Central Mediterranean
No hydraulic dredges are reported for this subregion.

Adriatic Sea

Along the Italian Adriatic coast (GSA 17), the majority of vessels operating with
hydraulic dredges target striped venus clams and are locally called vongolare. The carpet
shell clams (Polytitapes anrea) and cockles (Acanthocardia spp. and Cardium spp.) are
other commercial species bycaught by this fishery, whose most important production
centres are in the Marche and Veneto regions. Other vessels in the same GSA target
smooth clams, locally called fasolare, and razor clams, locally called cannellare.

The hydraulic dredger for clam fisheries has blade dredge gear (i.e. on the lower part
in contact with the seabed, there is a sharp metal blade that protrudes a few centimetres
under the sledge runners; 4-6 cm for the vongolare dredger) favouring the removal of
the top part of the sediment, which is conveyed into the gear along with the bivalves
that are in the sediment. The dredge consists of a sort of parallel pipe-shaped metal cage
ranging from 2.8 m to 3.0 m in width, the lower, upper and rear parts being made of
metal rods. This part of the gear makes the first selection of the molluscs by size (Petetta
et al., 2021b). According to Italian legislation, hydraulic dredges are stipulated to have
the following characteristics: 1) maximum cage width of 3 m; ii) maximum pressure on
the nozzles of 1.8 bar; and iii) maximum gear weight of 600 kg. Venus clam dredges
are also subject to the following limitations: the distance between the metal rods in
the bottom part of the cage must be at least 12 mm, according to national regulation;
instead of rods, square-mesh metal nets with a minimum mesh size of 17 mm, or
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12 x 25 mm rectangular mesh, or a perforated sheet with round holes of a diameter of
at least 21 mm and full/empty ratio below 0.5 mm must be used. The product harvested
by the dredge must be sorted using sieves, with the mesh having the same characteristics
as the aforementioned cage. In the case of dredges targeting the smooth clam (fasolare),
the space between the rods of the cage and sieve is 25 mm. In contrast, in the case of
dredges targeting the razor clam (cannellare), the space between the rods of the cage is
7 mm. The use of sieves on board is not permitted.

The cage rests on two skid-sledge runners that facilitate the sliding motion on the
seabed; different types of nozzles are mounted on the dredge, arranged in parallel rows,
which inject water under pressure. There are further nozzles at the mouth of the dredge
that spray water downwards in order to dissolve the sediment in such a way so as to
expose the bivalves while at the same time assisting the movement of the dredge in the
substrate. Further back, there are washing nozzles that clear the cage of materials such
as sand, mud and debris that could otherwise clog it. The pressurized water pump is
almost always located on board the vessel and the water is conveyed into the cage via a
rubber hose.

In Albania (GSA 18), similar dredges are also used to catch striped venus clams
(Lucchetti et al., 2022), as well as European prickly cockles (Acanthocardia spp.) and
smooth clams.

Eastern Mediterranean
No hydraulic dredges are reported for this subregion.

Black Sea

In Tirkiye (GSA 29), hydraulic dredges of different sizes are used in shallow water at
depths of 5-20 m, depending on the size of the boat, in the striped venus clam fishery
(Doyuk, 2006). Hydraulic dredges and automatic sieve systems are located at the stern
of the boat. The dredge is used with pressurized water and the towing speed is around
1.5-2 knots. In addition, the hydraulic dredge has the following characteristics: cage
width 2-3 m long; cage height 35-55 c¢m; and sieve size 7-10 mm.

In Romania (GSA 29), a mechanized dredge design is also used to catch the striped
venus clam. The characteristics include a metal cage (3.5 m wide and 45 cm high) and a
blade as digging gear. The mean operating depth is 20 m (Nitd et al., 2021).

3.2.3 Hand dredges

These are hand-towed dredges used in shallow waters on foot or handled from a small,
anchored vessel to catch bivalves and gastropods (Figure 60). Hand dredges usually
consist of a metal frame or a small cage of different sizes and shapes covered with wire
mesh or metal rods and a netting bag made of synthetic netting or wire mesh mounted
on the frame (or cage), whose lower part may be a scraper blade or a toothed rake. The
dredge may or may not be mounted on two lateral sledge runners to prevent it from
digging into the substratum. A handle made of metal or wood is moved back and forth
to move the sediments with the dredge in order to dislodge the target species from the

seabed.
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FIGURE 58
Hand dredge operated from a vessel

Source: illustrated by A. Lucchetti.

Subregional variations

Western Mediterranean

In Spain, hand dredges are used to catch wedge clams and striped venus clams, especially
in the Gulf of Cadiz (Atlantic), but also in the northern Alboran Sea (GSA 1). The hand
dredge consists of a wooden beam 45 cm wide and 15 cm high with an even cutting edge,
a mesh sieve size of 14 mm and a length of 58 c¢m, with a rear net bag of 200 ¢cm length
and mesh size of 10 mm. The gear digs deeply into the sediment, up to 10 cm.

In Morocco (GSA 3), two types of rakes are used along the Mediterranean coast to
catch bivalve species: the hand rake for wedge clams (Donax spp.) and rakes used from
boats for other clam species (Darasi, 2014; Darasi, Awadh and Aksissou, 2019). The
rakes currently used consist of a metal frame (which differs according to the technique
used) and a metal bar in the form of a comb supporting teeth that vary in number
and length (Plate 44). A netting bag is attached to the metal frame whose role is to
accumulate and store the catch. Rakes on board are used to collect clams all year round
at depths not exceeding 25 m. This technique is highly profitable and practised mainly
by fishers from the Kaa Asras area. The hand dredges targeting wedge clams are small
types of gear made of a metal cage and a net bag with small meshes (18 mm mesh length),
which are used in very shallow waters (0.5-1.5 m).
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PLATE 44
Hand dredge rake used in Morocco
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Source: Darasi, F, Awadh, H. & Aksissou, M. 2019. Des engins de péche artisanale utilisés en partie ouest Méditerranée
marocaine. International Journal of Innovation and Scientific Research, 40(2): 276-286.

In Algeria (GSA 4), a hand-operated dredge design similar to the ones described for
Morocco is employed (Laid, Lamri and Kadri, 2001), targeting wedge clams (Donax
spp.)- Typically, hand dredges are manually operated by using a wooden handle in
shallow depths where the seabed is sandy or muddy. It comprises a kind of funnel-
shaped iron basket whose mouth has a diameter of 50 cm to 60 cm, formed out of a
straight flat iron on the bottom side (which scratches the bottom sediments) and curved
on the other side with a wooden handle 5 cm in diameter and 1.5 m long in the middle.
The metal cage has a length of 70 cm and is covered in metal netting with small meshes.
The rearmost part of this cage, which has a diameter of 10 cm, is joined to a netting bag
at the end that is 90 cm long with a mesh length of around 18 mm.

In France (GSA 7), the arseliere or clovissiere is a fishing technique that is now
falling into disuse; the gear is similar to a large steel rake, with the shape of a horseshoe,
weighing about 10 kg, equipped with a handle 7-8 m long and comprising at its end a
bag with meshes from 36 mm to 38 mm. This type of gear is held around the waist of
the fisher who manoeuvers it while standing on the boat by scraping the bottom, mainly
targeting the grooved carpet shell (Ruditapes decussatus), but also the peanut worm
(Sipunculus nudus) or sea worms (Nereididae family). The dredge for catching clams is
light and small, measuring 1 m x 1.2 m in size. It is handled manually in very shallow
waters (less than 2 m) from the shore or from a small boat. The mesh size must not
be less than 60 mm according to national regulation, and these dredges are used in the
Gulf of Lion. In particular, fishing for the wedge clam using a dredge-rake (le tellinier)
is practised almost all year round, in shallow waters, especially near river mouths where
the sea comes into contact with fresh water. The tellinier weighs between 10 kg and
15 kg and consists of a blade welded to a small wire cage extended by a nylon bag 4 m
long with 20 mm stretched meshes; for handling, the cage has three wooden or metal
handles placed on top, which are about 1.5 m long and joined together in a triangle.
According to the regulations, a tellinier cannot have an opening greater than 1 m.
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To operate, the rellinier is hung by a harness around the waist of the fisher who pulls
back the dredge by making continuous back-and-forth movements with his arms, so
that its blade is planted in the sand for the duration of the tow (z7re) for about 500 m
(Figure 59). Each tow catch is emptied into a bag attached to a circular buoy, usually a
large tyre inner tube. In Camargue, fishing is limited to 1 kg per person per day (Plate
45). The wedge clams are then sieved on the beach in order to collect only those of a
commercial size (> 25 mm), with the smallest, known as seed, being thrown back into
the sea (BIOTOPE, P2A Développement, 2007).

FIGURE 59
Hand dredge used for catching clams in shallow waters with
back-and-forth movements

Source: illustated by Koen Ivens based on a photo by A. Lucchetti.

PLATE 45
Tellinier dredge rake used in France
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In Italy (GSAs 9 and 10), hand dredges are used in the Tyrrhenian Sea to catch wedge
clams; the only difference from the hand dredge used in the Adriatic Sea is the frame
(i.e. space between the rods) and the smaller mesh size of the netting bag. Hand dredges
are also used by recreational fishers. Nevertheless, hand dredges operated from boats to
catch wedge clams are only seldom used (Plate 46). These dredges have a metal frame,
of which the lower part is a rake, and a PA netting bag with small meshes of about 2 m
in length. A long wooden pole (up to 5-6 m) is used from the vessel to move the dredge
and dig into the sediment to catch the bivalves. This gear is used when the fishing depth
is more than 1 m. Handling this type of dredge from the boat can be difficult as the gear
can lose contact with the bottom, thus becoming less effective.

PLATE 46
Hand dredges operated from a vessel in Italy
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Central Mediterranean
In Tunisia, all kinds of dredges are prohibited by law. In Libya, no dredges are used.

Adriatic Sea

In Italy (GSA 17), hand dredges operated on foot in shallow waters (around 1-1.5 m) or
in lagoons are made of a metal frame (iron or stainless steel) 0.5-1 m wide, formed by
rods spaced 2 cm apart. The front and underside of the frame is a rake with long teeth
(around 7 cm) set at 2.5-3 cm apart. A short wooden or metal handle (around 1.5 m
long) is mounted on the top side and moved back and forth to facilitate penetration of
the rake into the sediment. A netting bag of about 2 m (mesh size 20-22 mm) collects
the clams. For this type of gear, the vessel is only used to move it from the harbour
to the fishing ground and vice versa. In Italy, these dredges were used in the northern
Adpriatic Sea to catch Manila clams (Ruditapes philippinarum). This type of gear was
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used by hundreds of fishers in semi-natural areas; it is therefore a semi-intensive farming
activity. Due to the extremely heavy working conditions, this gear has been gradually
replaced over the last five years by a more modern type, the so-called idrorasca. The
idrorasca is a hybrid gear between a hand dredge and a hydraulic dredge (Plate 47). As
such, the idrorasca is 55 cm wide and mounted on two lateral sledges. It is equipped at
the front with a blade to scrape the sediment and with a double row of nozzles placed
perpendicular to the line of the advancing dredge; the first, which is external, is used
to create a furrow in the seabed, while the second, more internal, has the function of
washing and facilitating the entry of the clams into the netting bag placed at the rear, as
in the hand dredge. The water jets are produced by a pump driven by a motor placed
on board the vessel. The dredge is towed by means of a short handle in shallow waters
(1-1.5 m) and with a longer handle in deeper waters. Alternatively, the dredge can be
towed by the boat winch. For this gear, the force required by the operator to tow this
dredge is much less than that required to tow the fully manual dredge. Therefore, the
idrorasca can be considered as a hybrid type of gear, between a manual and a hydraulic
dredge (Maio er al., 2015).

PLATE 47
Idrorasca dredge used in the northern Adriatic Sea
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Eastern Mediterranean

No hand dredges are reported for the eastern Mediterranean.

Black Sea

In Turkiye, a mechanical dredge targeting the striped venus clam is generally used in
coastal areas at depths of 3-20 m in the Marmara Sea and the western Black Sea (GSA
29). The main structure of this dredge comprises a sieve with teeth at the end, a 1-2 m
long net bag at the back and skids (wheels) on the lower sides of the dredge to slide it
on the ground. The dredge is towed by human power or engine power, depending on
its capacity and size. The technical features of this gear are the following: cage width of
60-90 cm, cage height of 35-55 cm, sieve size of 810 mm and 25-45 teeth (Colakoglu
and Tokag, 2017).

In Romania (GSA 29), different hand dredge types are used that target both
Mediterranean mussels and striped venus clams. They are made of a metal frame
(0.4-0.45 m wide and 20-25 cm high) and a net bag (7-15 mm mesh length) and towed
at low speed (0.3 knots) in depths ranging from 0.5 m to 30 m. Moreover, experimental
hand dredges are being tested, such as the hidrorascheta (similar to the Italian idrorasca)
and different types of rakes to harvest rapa whelk and other bivalve species (Plate 48;
Nitd et al., 2021).
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PLATE 48
Hand dredges being tested on the Romanian Black Sea coast
to harvest bivalve species
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Source: Nitd, V., Nenciu, M., Cristea, M.G., Buhai, D., Ivanica, M. & Buhai, D. 2021. Ghid de bune practici pentru zona costieréd
roméneascd in ceea ce priveste pescuitul de moluste. Tulcea, European Commission.
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4. Polyvalent

4.1 General characteristics

The group “polyvalent” includes all fishing vessels using more than one type of gear,
sometimes with a combination of both passive and active gear types, none of which’s use
exceeds more than 50 percent of the time at sea during the reference year.

4.2 Main polyvalent gear
4.2.1 Gillnets and entangling nets

The category “gillnets and entangling nets” (passive nets) includes fixed nets (anchored
to the bottom) and driftnets (drifting with the currents). The category “fixed gillnets on
stakes” are particular gillnets used in estuaries, lagoons and shallow waters and will be
described in Chapter 7.

Gillnets, trammel nets, combined nets and small driftnets are currently among the
most important passive nets used along Mediterranean and Black Sea coasts for catching
a great number of demersal, benthic and pelagic species. These are known as fixed nets
(Box 5) because each end of the net is connected to an anchor, a weight or a stone to
prevent the net from moving with the current, and usually both ends are marked with
a buoy (Figure 60). The gillnet consists of a single netting wall, generally made of
monofilament or multifilament twisted nylon netting twine. The trammel net is made of
three panels of nets, with the inner panel being made either of twisted or monofilament
nylon, while the outer panels have a larger mesh size than the inner one and are
generally made of twisted nylon filament. The combined net is usually a bottom-set
gillnet combined with a trammel net that constitutes the lower part. The driftnet is made
of a single netting panel; therefore, it is a kind of gillnet. However, the driftnet is left
free to drift with the current, usually near the surface or not far below it. Set nets may
be set as single nets, but most often several nets are tied together to be placed in a line,
in order to form a fleet (or gang) of nets.

These nets are kept vertical by a floatline (upper line, headline or headrope) and a
weighted footrope (lower line or leadline). The netting panels of fixed nets are usually
made of polyamide (PA) monofilament or twisted multifilament, while the floatline is
usually made of braided polypropylene (PP), PA or polyethylene (PE). In addition,
small solid floats, usually made of polyvinyl chloride (PVC), ethylene vinyl acetate
(EVA), polyester or cork and comprised of different shapes (spherical, cylindrical, egg-
shaped, or disk-shaped) are attached to the headrope. A recent innovation involves the
replacement of large numbers of floats with swimming or floating lines, that is headlines
made of PP or PE braided with small floats integrated into the line. The leadline is
usually made of braided PP, PA or PE. Lead weights are evenly distributed along the
rope, but the lower line can also be made of lead core line (PP or PE braided ropes with
a string of lead weights in the centre), which does not need additional weight. The two
ends of a gang of nets are fixed to the sea bottom by means of weights or anchors that
keep the gear in place. According to the target species, the type of gear can be designed
to fish either close to the bottom or, more rarely, in the water column. Each weight or
anchor is joined to a marker buoy or flag on the surface.

Fixed nets can be hauled by hand from shallow or moderate depths, but automatic
net haulers are very common today. Fish can be caught in the netting in three ways:
gilled, entangled or enmeshed (Figure 61). As such, gilling and entangling are two
different principles for catching fish:
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FIGURE 60
Technical elements of a fixed net

Headrope Float Hanging
twine

Buoy and highflyer

Source: redrawn from He, P, Chopin, F., Suuronen, P, Ferro, R.S.T & Lansley, J. 2021. Classification and illustrated definition of fishing gears.
FAO Fisheries and Aquaculture Technical Paper No. 672. Rome, FAQ. https://doi.org/10.4060/cb4966en

FIGURE 61
Methods of catching using passive nets (left) and trammel nets (right)

s gy Slack inner panel
F: (small meshes)

XK

Fish caught
in a pocket

Entanglin Entrapping

Source: redrawn from Clark, G.H. 1930. The California Halibut (Paralichthys californicus) and an analysis of the boat catches. Fish
Bulletin No. 32. Sacramento, USA, Division of Fish and Game of California.
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¢ Gilling occurs when the fish is meshed just behind the gill cover.

e Wedging occurs when the fish is meshed around the body somewhere behind the
gill cover (normally the largest part of the body as far as the dorsal fin) and is hardly
distinguishable from gilling when the maximum girth is close to the gill cover.

 Snagging occurs when the fish is attached to the netting at its head region. It is most
common for species with a protruding maxilla or preopercle. The fish is caught by its
mouth or teeth or maxillaries or other parts of the head region without necessarily
penetrating the mesh.

e Entanglement occurs when the fish becomes trapped in the net by its spines, fins
or other body protrusions. Fish already caught by other catching processes may
subsequently become entangled as they struggle to free themselves.

e Entrapping occurs when the fish is entrapped in bags or pockets of the netting. This
is the typical catching method of a trammel net.

The catching method strongly depends on the gear properties. The main elements of a
gillnet are explained in Figure 62, and the main elements of a trammel net are shown in
Figure 63.

FIGURE 62
Main technical elements of a gillnet
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FIGURE 63
Main technical elements of a trammel net
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Additional elements of fixed nets include:
e There are three main types of static nets anchored to the bottom: trammel nets,
gillnets and combined nets. The International Standard Statistical Classification of
Fishing Gear (ISSCFG) classifies gillnets and entangling nets as shown in Table 12.
Stretched net height is a theoretical net height calculated as mesh length multiplied by
the number of meshes (from headline to the leadline).
Real net height is the height of the nets while fishing is in progress (the net is set on
the bottom). It depends on the stretched net height, hanging ratio, buoyancy (due
to the headline) and other environmental factors such as catch and water dynamics
(tides, currents, etc.).
Vertical slackness is the ratio between the real and the stretched net height. The amount
of slackness facilitates the entanglement of a fish. Slackness can be modified in various
ways, such as: reducing the floatability of the headline (e.g. reducing the number of
floats); reducing the hanging ratio (i.e. reducing the horizontal tension on the net);
or employing vertical ropes for tie-down gillnets by using materials that increase the
netting flexibility. In the case of trammel nets, the vertical slack is the ratio between
the height of the external panel and that of the internal netting panel. The slack
produced is able to form pockets, which is trammel nets’ typical catching method.
* Hanging ratio is a rough indicator of how much the net is stretched in the water. The
hanging ratio is commonly defined as E = L/L,, where L is the length of the rope on
which a net panel is mounted, and Ly is the length of stretched netting hung on the
rope. An example is shown in Figure 64. Nets with low ranging ratios, i.e. under 0.4,
will present a notable slack (Figure 65).
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FIGURE 64
Hanging ratio calculation
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Source: redrawn from Lucchetti, A. 2012. MAREA Specific Contract n° 3 — Estimation of maximum net length of trammel nets,
gillnets and combined bottom set nets by using the volume or the mass of the net (ARCHIMEDES). Final report. Rome, CNR-IAMC,
Bari, Italy, COISPA Tecnologia & Ricerca, Attiki, Greece, HCMR, Livorno, CIBM, Athens, LAMANS, Tirana, LAPD.

FIGURE 65
Effect of hanging ratio on mesh geometry
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Source: redrawn from Lucchetti, A. 2012. MAREA Specific Contract n°® 3 — Estimation of maximum net length of trammel nets,
gillnets and combined bottom set nets by using the volume or the mass of the net (ARCHIMEDES). Final report. Rome, CNR-IAMC,
Bari, Italy, COISPA Tecnologia & Ricerca, Attiki, Greece, HCMR, Livorno, CIBM, Athens, LAMANS, Tirana, LAPD.

e Twine materials used in the Mediterranean and the Black Sea include the synthetic PA,
PE and PP. Of these, PA (globally known as nylon) is the most used synthetic material.

* Yarn types most commonly used in passive nets in the Mediterranean and the Black
Sea are multifilament twisted (especially used in trammel nets), monofilament single
yarn (especially used in gillnets) and, on rare occasions, multimonofilament.

e Twine thickness/size of yarn is expressed in mm or denier (den). The international
system is based on the weight per unit of length measured in denier. A denier is the
weight in grams of a 9 000 m length of twine. The most widely used in passive nets
is the 210 den; this means that a 9 000 m length of this twine weighs 210 g. When
a measurement such as 210 x 3 or 210d/3 is reported, this means that the weight is
210 g and the netting yarn is made of three strands. Twine material and thickness
strongly affect the flexibility of the netting panel. The twine thickness of a
monofilament single yarn is usually expressed in mm, while the multifilament twisted
is expressed in denier.

e Twine colour can be transparent, black, red, blue, yellow or another colour and
affects the catching efficiency.
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Table 12
Classification of gillnets and entangling nets according to the International Standard Statistical

Classification of Fishing Gear

Gear categories Subcategories Standard ISSCFG
(first tier) (second tier) abbreviations code
Gillnets and 7

entangling nets

Set gillnets (anchored) GNS 71
Drift gillnets GND 7.2
Encircling gillnets GNC 7.3
Fixed gillnets (on stakes) GNF 7.4
Trammel nets GTR 7.5
Combined gillnets—trammel nets GTN 7.6
Gillnets and entangling nets (nei) GEN 7.9

Source: FAO. 2016. International Standard Statistical Classification of Fishing Gear. Handbook on Fisheries Statistics. Rome. fao.

0rg/3/bt988e/bt988e.pdf

Box 5
Details of fixed nets

Headline

The headline is equipped with a series of floats to guarantee the vertical net opening. The number, material,
dimensions and shape of floats strongly depend on the gear type (trammel net, gillnet, combined net), depth
setting, tradition, market availability and target species. In the new types of passive nets, floats can also be
integrated into the centre of the rope; alternatively, a floating rope made of a flexible foam core and braided
over with strands of monofilament polypropylene is used in some fisheries, thus eliminating the need for
additional floats.

Examples of headlines used for fixed nets in the Mediterranean and the Black Sea
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Standard headlines with floats Floating line with internal foam floats

Leadline

The leadline is usually made of lead weights attached externally to the rope or rigged inside a braided
synthetic sleeve. The leadline may be strengthened by a supporting rope to increase the strength and prevent
breakage. The type of leadline and its weight depend on the gear type (trammel net, gillnet, combined net),
depth setting, tradition, market availability and target species. Passive nets set at depths greater than 50 m,
such as gillnets used to catch European hake (Merluccius merluccins), are usually equipped with heavier
leadlines.
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Examples of footropes used for bottom trawl nets in the Mediterranean Sea

Leadlines with external lead weights Leadline with internal lead weights

Netting twine
Passive nets are usually made of polyamide monofilament or polyamide multifilament twisted twine;

polyamide multimonofilament twines are rarely used. Most nets have a twine diameter ranging from
0.18 mm to 0.22 mm or 210d/2-210d/4. When large species are targeted, a thicker material is used.
Netting colour greatly varies, from white to transparent (monofilament), black, brown, yellow, blue or
red, according to local traditions, availability and personal preferences, among other factors.
Mesh openings vary according to the species targeted.

Examples of netting used for fixed nets in the Mediterranean and the Black Sea
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© A. Conides
©A Lucchetti

Yellow netting Blue netting

Net hauler
Different types of net haulers powered by hydraulic motors are used for pulling passive nets. Net haulers

used in different areas vary according to traditions, bottom depths, types of fishing gear employed (i.e. the
same hauler can be used to retrieve both passive nets and pots) and economic constraints.

Examples of net haulers used for fixed nets in the Mediterranean and the Black Sea
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Types of net haulers used in the Mediterranean and the Black Sea.

Set gillnets (anchored)

Set gillnets (anchored), or simply gillnets, are strings of single netting walls held
vertically in the water by floats on the headline and weights on the leadline (Figure 66).
Fish can be caught gilled, entangled (by their spines, teeth, etc.) and enmeshed in
the netting. Gillnets are a quite selective type of gear and the mesh size is usually
decided according to the main target species. According to their design, ballasting and
buoyancy, these nets may be used to fish on the surface, in mid-water or on the bottom.
Gillnets are rectangular shaped nets, made of very fine, barely visible yarn, and moored
vertically in the water. The net panels are held taut between the floats on the headrope
and the weights on the footrope. As such, the mesh size is calculated to retain the fish
by the head or the front of the body. The colour and thickness of the yarn, the height
(drop) and hanging mode must be adapted to the fishing conditions and target species.
Gillnets come in many varieties in the artisanal fisheries of the Mediterranean and the
Black Sea. The main characteristics are the size of the netting panels, the number of
panels constituting the gear (hence the overall dimensions), the mesh size (adapted to
the target species), the filament used (commonly nylon or a similar plastic, normally as
monofilament) and its thread diameter, thus its visibility in the water and its resistance
to a fish’s effort to escape from the net. Panels may also differ in their construction in
order to catch more than one target species according to their habitual depth in the
water column.

The nets are generally lowered over the stern and lifted over the bow or side, at about
one-third of the length, to facilitate manoeuvring of the boat. Normally, nets remain
in the water for a few hours or more (usually 12 hours at night). They are lifted with
the aid of a net hauler or by hand in the case of small vessels. The nets are stored in
plastic containers or directly on the deck of the vessel. This method involves lengthy
operations, especially to free the fish and clean the nets.

Catch composition is variable and depends on the type of net. For low nets, the catch
is composed of benthic species such as edible crab (Cancer pagurus), spiny lobster, sole
and mantis shrimp. For high nets, the catch is composed of semi-demersal species such
as red mullets (Mullus spp.), hake, sparids, cuttlefish and shark.
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Efficiency is good when catch conditions are favourable (i.e. darkness, turbid waters,
weak currents, few debris or undesirable animals likely to tangle the nets, absence of
predators liable to damage captured fish such as dolphins, etc.). Numerous factors, such
as the rigging of the net (especially slackness) and vertical and horizontal hanging ratios,
can affect its selectivity. Nevertheless, under suitable conditions (particularly, regarding
mesh size), the size selectivity within a certain species can be satisfactory. This gear is
widely used in all the countries of the Mediterranean and the Black Sea, with variations
according to target species and local fishing conditions.

FIGURE 66
Gillnet
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Source: Seafish. 2023. Fishing gear database. In: Seafish. Cited 23 May 2023. Edinburgh. www.seafish.org/responsible-sourcing/
fishing-gear-database/?t=docGear/
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FIGURE 67
Technical specifications of a gillnet
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Source: redrawn from Tokag, A., Unal, V., Tosunoglu, Z., Akyol, 0., Ozbilgin, H. & Gokge, G. 2010. Ege Denizi Balikciligi [Aegean Sea fisheries].
Izmir, Turkiye, IMEAK Chamber of Shipping izmir branch.

Gillnets are used for a large number of target species, with the most important
including members of the Sparidae family, such as gilthead seabream (Sparus aurata),
bogue (Boops boops), sand steenbras (Lithognathus mormyrus) and common dentex
(Dentex dentex), as well as other species including common sole (Solea solea), red mullet
(Mullus barbatus), striped red mullet (Mullus surmuletus), European hake (Merluccius
merluccius) and members of the Triglidae family like tub gurnard (Chelidonichthys
lucerna) (Table 13).

Gillnets are used by small fishing vessels with 0.5-9 gross tonnage (GT), 4-13 m
length overall (LOA) and 7.4-500 kW. The gillnets are generally used in fishing grounds
ranging from 4 m to 200 m depths. In some areas (i.e. in the Ligurian Sea and northern
Tyrrhenian Sea), gillnets are used also at greater depths (100-500 m), in particular to
catch European hake, silver scabbardfish (Lepidopus candatus) and triglids such as the
tub gunard.

Depending on vessel dimensions, the length of gillnets ranges from 100 m to about
11 000 m, though the majority of nets range from 4 000 m to 6 000 m. The gillnet
technical properties recorded, such as mesh size, net drop, twine thickness, twine
colour and hanging ratio, vary according to the different métier. Figure 68 summarizes
the main technical characteristics of the single panels of nets. In general, the height of
gillnets ranges between 2 m and 6 m. In some areas, gillnets up to 10 m stretched height
or more are used to catch sparids and bonitos. The real net height can be modified
to enhance the vertical slackness by either reducing the number of floats, reducing
the hanging ratio or using vertical ropes to tie-down the headline. For example, these
solutions are often applied to catch common sole.
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Different mesh sizes are employed according to the different species targeted:
17-40 mm for small pelagic fish, such as anchovy (Engraulis encrasicolus), sardine
(Sardina pilchardus) and horse mackerel (Trachurus spp.); and 60 mm to 80-100 mm
for demersal species, such as European hake, red mullet, common sole, tub gunard
and sparids. Larger meshes (160-400 mm) are used to catch species such as turbot
(Scophthalmus maximus), John dory (Zeus faber), common dentex, European seabass
(Dicentrarchus labrax), smooth-hound sharks (Mustelus spp.) and piked dogfish
(Squalus acanthias).

Regarding the characteristics of the floatline and the leadline, PP and PA are the
materials mainly used in the Mediterranean and the Black Sea. On the floatline, floats
of different material, size and shape can be used, depending on the fishing depth. In
the last 5-10 years, floats have been replaced by a floating headline in some areas; this
technical solution has made it possible to reduce working times, as the potential for
net entanglement during hauling operations was reduced. Similarly, leadlines with lead
weights integrated into the rope have been used since the 1980-1990s.

Five main types of gillnets can be identified in the Mediterranean and the Black Sea:

e gillnets targeting common sole, with a mesh size of about 70 mm and a height of
about 1-3 m;

e gillnets targeting demersal species such as European seabass and brown meagre
(Sciaena umbra) with a mesh size of about 120 mm and a height of about 3—6 m;

e gillnets targeting mullet with a mesh size of about 44 mm and a height of about 2 m;

e gillnets targeting European hake with a mesh size of about 55-80 mm and a height of
about 5-6 m; and

e gillnets targeting horse mackerel, red mullet and sparids with a mesh size of about
55-70 mm and a height ranging from 3 m to 5 m.
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Western Mediterranean

Gillnets targeting sparids — bogue, common dentex, Diplodus spp., sand steenbras,
axillary seabream (Pagellus acarne), gilthead seabream and picarels (Spicara spp.) — are
the most commonly observed in all GSAs of the western Mediterranean.

In Morocco (GSA 3), gillnetters are active at around 90-100 landing sites, especially
in Nador Province (Idrissi et al, 2002). The most common gillnets (locally called
boughera) are used to target bogue, red mullet and other sparids with a mesh length of
40-60 mm and a stretched net height of 2-5 m (Malouli ez al., 2008). A specific gillnet
is deployed to catch meagre (Argyrosomus regius) at a mean depth of 23 m, with a mesh
size of 200 mm, a height of 3.6 m and a twine diameter of 1.34 mm. A larger mesh length
(260 mm) is used in gillnets targeting leerfish (Lichia amia). The boulahera is another
type of gillnet used in Fnideq, off northeastern Morocco, to catch flyingfish (Exocoetus
spp-; Idrissi et al., 2002).

In Taza, Algeria (GSA 4), different gillnets are used in different métiers: sparid
monofilament gillnet, Pagellus set gillnet and European hake set gillnet (Boubekri er al.,
2018). Each net has a length of 150 m to 2 000 m and a mesh size of 60-90 mm, according
to the targeted species. The sparid monofilament gillnet métier is used in the summer
season (May—August) at depths less than 25 m above rocky habitats near Posidonia
seagrass meadows. The Pagellus set gillnet métier is used in the summer season (May—
September) at depths greater than 40 m over sandy substrates. The same depths and
substrates are exploited by the European hake set gillnet métier, which is carried out in
both spring and winter.

In Spain (GSAs 1, 5 and 6), the generic name given to a gillnet is solta. There are many
modifications to the basic gear as a function of the target species, which can vary greatly
in terms of size or behaviour (Urbistondo, 2001). The main species for traditional
soltas are those belonging to the family Sparidae, as well as red mullet and striped red
mullet. Moreover, several gillnets (called plastiquera in Santa Pola, GSA 6) are quite
widespread along the coast for catching European hake, with a mean mesh size of
72 mm, a hanging ratio of 0.43 and a stretched height of 5 m. A larger mesh (91 mm)
is used in gillnets targeting groupers (Epinephelus spp.), forkbeards (Phycis phycis),
scorpenids, and Diplodus spp. Furthermore, a particular gillnet employed to catch sand
smelt (Atherina boyeri), with a small mesh length (24 mm) and a significant stretched
net height (15 m), is used in the Ebro Delta coastal lagoons (Rodriguez-Climent et
al., 2012). Finally, the bonitolera is a widespread gillnet used to target small tuna fish,
especially Atlantic bonito (Sarda sarda), with a mesh size ranging from 40 mm to
80 mm.

In France (GSAs 7 and 8), a commonly observed type of gillnet targets the European
hake and displays a net panel in PA monofilament with a diameter of 0.25-0.37 mm
and a mesh size of 70-80 mm (SGMED, 2004). The net reaches a stretched net height of
5.5-6.5 m and a length ranging between 3 000 m and 5 000 m and is deployed at greater
than 100 m depth. In addition, gillnets designed to catch red mullets are widespread
along the French Mediterranean coast. The fishing areas for striped red mullet occur
on bottoms enclosed by rocks and seagrass meadows, between 8 m and 25 m depth,
while red mullet are caught mostly on seagrass meadows and muddy and sandy bottoms
from 5 m to 30 m depth. The fishers set gillnets that are generally between 200 m and
2000 m in length with a PA monofilament of 0.18 mm to 0.25 mm; the mesh size ranges
between 34 mm and 56 mm (mean of 42-45 mm), and the stretched net height is around
1.6-1.8 m. Sparids (mainly sand steenbras and gilthead seabream) are targeted between
5 m and 40 m depth, especially during the warm season (May-October). The gillnets
are made of monofilament nylon of 28 to 35/100 denier, with a large height (from
4 m to 25 m stretched height). The stretched mesh, according to the targeted species,
ranges from 62 mm to 125 mm. The lengths are often less than 2 km. In GSA 7, there
is a particular gillnet employed to target the common dentex that has a mesh length of
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214 mm and a stretched height of 7.3 m and is deployed at about 60 m depth. European
seabass are targeted in winter (November—January) at depths ranging from 5 m to 30 m,
using gillnets with a mesh size ranging from 80 mm to 100 mm, a PA monofilament
of 58-90 Rtex (around 0.25-0.30 mm) and a stretched height less than 4 m. The same
net type can be used to target mugilids (also in lagoons) and common sole, with a
hanging ratio of 0.53. Finally, a gillnet type with a PA monofilament, a stretched
height ranging from 8 m to 12 m and a mesh size from 100 m to 140 mm is deployed at
180-250 m depth to catch monkfish (Lophius spp.), John dory and scorpenids.

In Italy (GSAs 9 and 10), there is a high level of differentiation within the gillnets used
by different fisheries (Sassu, Cannas and Ferreti, 2001; Ferretti, Tarulli and Palladino,
2002). Significant differences are observed when comparing the characteristics of the
fleets, the main features of the gear, the target species and the composition of the
landings. The gillnet targeting European hake is widely used along the Italian coast
(locally called barracuda), especially from October to June (SGMED, 2004), and
is principally made of nylon monofilament with a diameter of 0.25-0.30 mm. The
stretched mesh size ranges from 50 mm to 64 mm, though 53 mm is most common,
which is smaller than in other areas. The height of the net is 4-5 m and the hanging ratio
is generally about 0.5. The lead of this gear is about 120 g/m and the net length ranges
from 4 000 m to 7 000 m, with a mean length of 5 000 m. Furthermore, the same net
type permits catching tub gurnard, sparids, horse mackerel and mackerel (Scomber spp).
Gillnets used to catch common sole are also widely used and have a 62-80 mm mesh
length and a 1.7-3 m stretched height. The gillnets targeting sparids and other white
fish are mostly employed in coastal areas, and the mesh length varies according to the
different target species (e.g. 33—43 mm for picarels and 59-64 mm for sand steenbras).
The highest hanging ratios reported for Italy involve gillnets targeting pelagic fish such
as mackerel (hanging ratio of 0.64) and greater amberjack (Seriola dumerili; hanging
ratio of 0.75-0.86). Finally, there is a gillnet in GSA 9 specifically designed to target the
silver scabbardfish with a 74 mm mesh length, a 4.3 m net height and a 0.50 hanging
ratio. It is deployed at around 300 m depth.

Central Mediterranean

In Tunisia (GSAs 12, 13 and 14), several gillnets with mesh lengths ranging from
130 mm to 280 mm are used to catch elasmobranchs, such as smooth-hound sharks, the
sandbar shark (Carcharhinus plumbeus) and guitarfishes from the genus Rhinobatos
(Echwikhi et al., 2010). Gillnets targeting sparids are widespread and display a mean
mesh length of 51 mm, a height of 3 m, a twine diameter of 0.23-0.28 mm and a
hanging ratio of 0.50-0.55. Other gillnets are employed to target bluefish (Pomatomus
saltatrix) and European seabass. Finally, gillnets targeting sardine and round sardinella
(Sardinella aurita) with 38—40 mm mesh length and 8.6-12 m net height are recorded in
Tunisia (Romdhane et al., 2014).

In Italy (GSA 19), gillnets are commonly used to target European hake with a mesh
length of around 75 mm and a net height of 4.5 m up to more than 10 m. In this area,
gillnets targeting red mullet display a height of 2.1 m and a mesh length of around
40 mm. Only one gillnet type was found in GSA 16: it is used to target smooth-hound
sharks using a large mesh size (150 mm).

In Greece (GSA 20), the length of gillnets ranges mainly from 40 m to 220 m; the net
height ranges from 50 meshes to 100 meshes when targeting demersal species, while for
pelagic and semi-pelagic species it ranges from 200 meshes to 400 meshes (Adamidou,
2007). The hanging ratio can vary from 0.25 (for lobster) to 0.75 (for bogue, picarels,
mackerel), while 0.5 is the most common hanging ratio for demersal species (mullet,
European hake, seabream). The mesh size varies widely depending on the size and
species being targeted. Floats of expanded PVC with a ring, cylinder or egg shape are
attached to the headline to maintain the buoyancy. Weights, usually made of steel, with
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a ring or cylinder shape are attached to the leadline in order to ensure bottom contact,
though lead-core leadlines have become more popular to avoid catching on obstructions.
The size and frequency of the floats depend on the mesh size (they need to be slightly
larger than the mesh openings) and on the depth at which the net is used. The surface
gillnets require more floats and fewer weights, while the opposite is necessary for
bottom gillnets. Suitable mooring (usually stones) is used to fix the net to the bottom,
while plastic buoys provide lift and mark the position of the net. The gillnets targeting
red mullet and striped red mullet can have different mesh sizes depending on the area
(34 mm, 38 mm, 42 mm, 44 mm, 52 mm; Adamidou, 2007). Striped red mullet is caught
on the bottom in areas enclosed by rocks and seagrass meadows at 5-30 m depth, while
red mullet is caught mostly in seagrass meadows and on muddy and sandy bottoms at
10-60 m depth. The nets are set once or twice per day, before sunrise and/or after sunset,
and stay in the water for 2-3 hours. The fishing period is from June to November.
Gillnets targeting European hake have a lower stretched net height than in Italy
(5.2 m) and also display a smaller mesh length (mean of 61 mm); they are usually 100
250 m long and 60-100 meshes high. These nets are set in deeper waters (muddy seabed
at 60—-400 m depth) before sunset and hauled out before sunrise and stay in the water for
10-12 hours. The fishing period is from April to September. High variability, concerning
both mesh size and net height, was observed in gillnets targeting different species of the
Sparidae family; for instance, gillnets targeting the saddled seabream (Oblada melanura)
have a mesh length of 60 mm and a height of 9 m, in other words more than double the
gillnets employed to catch bogue (4 m), which also have a smaller mesh length (40 mm).
Nets are set on sandy seabed and in seagrass meadows at 20-100 m depth. Likewise, they
are set once or twice a day, before sunrise and/or after sunset, and stay in the water for
2-3 hours. The fishing period is mainly from May to October. The smallest mesh
lengths reported for Greece refer to gillnets used for anchovies (19 mm) and picarels
(17 mm). Finally, a special gillnet fishery for blackspot seabream (Pagellus bogaraveo)
was reported (SGMED, 2004). In this case, the fishing grounds are rough, rocky banks
at depths from 300 m to 600 m, which are detected by the depth recorder. Three to four
pieces of net are deployed; in order to attract the fish, small bags made from netting
of small mesh size with bait inside (sardine) are tied every 10 m to the footline. As the
distance from the surface to the bottom is quite long, the fishers have to estimate the
currents so that the nets arrive at the intended place on the bottom. According to this
practice, for each piece of net, two long pieces of rope (300 m to 700 m) are needed in
order to tie the ends of the net to the buoy. Hauling of the nets takes place 4-5 hours
later.

In Libya (GSA 21), the same gillnets targeting small pelagic fish (e.g. sardines) as used
in Tunisia are observed. Other gillnets with a small mesh length (32 mm) are also used to
catch garfish (Belone belone). A specific gillnet designed to catch the sandbar shark with
a mesh length of 300 mm and height of 12 m was likewise reported. Finally, a gillnet
with a large height of 17.5 m and a 100 mm mesh length is employed to catch the little
tunny (Euthynnus alletteratus).

Adriatic Sea

In the Italian Adriatic Sea (GSAs 17 and 18), a mesh length between 60 mm and 80 mm
is used to target most species. The stretched net height in most nets ranges between 2
m and 3 m. The twine diameter usually ranges between 0.18 mm and 0.22 mm, while
the horizontal hanging ratio is normally between 0.30 and 0.39. The material used
for the netting panels is PA transparent monofilament (with a few exceptions). The
headline is mostly made of braided PP and rarely braided PA. The leadline is made of
both braided PA and PP. The length of nets ranges from 1 000 m to 5 000 m, mainly
depending on the size of the vessel and the availability of manpower on land to clean
the different gear. In the northern and central Adriatic Sea, gillnets are mainly employed
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from April to January to target common sole using a low height (1.6-2.5 m) and a very
low buoyancy of floats, which allows the gear to partially lay down on the seabed,
thus favouring the capture of benthic fish and sparids — common two-banded seabream
(Diplodus vulgaris), white seabream (Diplodus sargus) and annular seabream (Diplodus
annularis) (Fabi and Grati, 2008; Fabi ez al., 2002). Locally, gillnets are used to catch
high value species such as European seabass, brown meagre, shi drum (Umbrina cirrose)
and turbot. In addition, old and damaged nets are commonly used to target the spottail
mantis shrimp (Squilla mantis) from July to December. A few vessels from the northern
Adpriatic Sea use gillnets with large meshes to target sharks, such as the smooth-hound
(Mustelus mustelus). Spottail mantis shrimp is also targeted by Italian vessels in the
southern Adriatic Sea (GSA 18) over January—February and June-October; in the same
area, striped red mullet is targeted with gillnets all year round (Grati ez al., 2018).

In Croatia (GSAs 17 and 18), gillnets targeting European hake are used all year
round on sea bottoms deeper than 50 m (mostly in the southern Adriatic Sea).
Some of these nets are made of PA monofilament with a twine diameter of around
0.20-0.24 mm and a stretched net height of 3 m. Some gillnets, locally called menulara,
bukvara and girara, are also employed to catch small sparids (e.g. bogue and picarels)
with small mesh lengths (35-51 mm). Very small meshes are also used in specific gillnets
called oliznica (12-16 mm mesh opening) and gavunara (20-24 mm mesh opening)
targeting sand smelts (Atherina spp.). Small pelagic fish are caught using the voiga net
(32-36 mm mesh opening). Meanwhile, larger pelagic fish such as Atlantic bonito are
caught using the polandara net with a mesh opening of 80-120 mm. The largest meshes
(greater than 190 mm) reported from Croatia are used in gillnets targeting sharks
(called psara), as well as rays and crabs (called sklatara), which include the European
spider crab (Maja squinado), and lobsters, which include the common spiny lobster
(Palinurus elephas) and European lobster (Homarus gammarus) (Mati¢-Skoko et al.,
2017). Nowadays, some of the gillnets described above are used less than in the past.

In Slovenia (GSA 17), the gillnets employed in the springtime to catch European hake
have similar technical properties to those used in Croatia. Gillnets are also used to catch
common sole from September to December, Atlantic mackerel (Scomber scombrus)
from April to November and gilthead seabream from August to January (Grati et al.,
2018).

In Albania (GSA 18), gillnets are used all year round to catch red mullets, using a
44 mm mesh size, and European hake; they are also used in winter to catch the gilthead
seabream (Grati et al., 2018).

In Montenegro (GSA 18), gillnets with a mesh size of around 2246 mm, net height of
around 1.5-3 m and monofilament PA netting are mainly used for mackerel and several
species of the Sparidae family — bogue, Diplodus spp., gilthead seabream, Dentex spp.,
red porgy (Pagrus pagrus) and common pandora (Pagellus erythrinus). Gillnets with a
larger mesh size (70-110 mm mesh length) and net height up to 8 m are used to target
Atlantic bonito, bullet tuna (Auxis rochei), greater amberjack, sharks, rays and crabs
(Mati¢-Skoko er al., 2017). A specific gillnet type is designed to catch the common spiny
lobster with a large mesh length (120 mm). Gillnets are also used to catch blackbellied
anglerfish (Lophius budegassa), European hake and turbot.

Eastern Mediterranean

In Greece (GSA 22), gillnets have similar characteristics to those employed in the
Greek Ionian Sea (Adamidou, 2007). Gillnets targeting red mullets are widespread.
Those employed to catch sparids are highly diversified and based on the different target
species, as in other countries and subregions. For example, the gillnet employed to
catch red porgy has a mesh length of 160 mm and a stretched net height of 2.4 m and is
deployed at depths of 160 m. Some gillnets are specifically designed for lobsters, such as
European lobster, with a 190 mm mesh length and 1.6 m net height, and Norway lobster
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(Nephrops norvegicus), with a 54 mm mesh size and 4.8 m net height. Gillnets with
small mesh lengths target sand smelt (16 mm mesh length) and anchovies (Engraulis
encrasicolus; 18 mm mesh length).

In Turkiye (GSAs 22 and 24), the stretched gillnet mesh size ranges from 12 mm to
120 mm (Ozekinci, 2005; Aydin, Gokge and Metin, 2008). The gillnets reported to catch
red mullet and striped red mullet, despite displaying the same 38 mm mesh length, have
a marked difference in stretched net height (1.4 m for red mullet and 2.7 m for striped
red mullet), due to a different vertical number of meshes (37 vs 70). In Izmir Bay, fishers
generally use a gillnet mesh size of 36 mm to catch red mullet and set the nets near the
shore where the depths range between 3 m and 20 m; these areas are called aposi and are
characterized by sandy and muddy seabed joined to rocky and seagrass zones (Aydin,
Gokge and Metin, 2008). Some gillnets are employed to catch species in the Siganidae
family (20 mm and 28 mm mesh length; Bilecenoglu and Kaya, 2002).

In Cyprus (GSA 25), gillnets are employed to target fish in the Sparidae family at a
mean depth of 30 m. The mean mesh size used is 64 mm.

In Egypt (GSA 26), the gillnets operated in the coastal area off Alexandria have
different mesh sizes, ranging from 13 mm to 83 mm, and a high stretched net height
(5-10 m) to catch both demersal and pelagic species (Ragheb and Rizkalla, 2020).
For instance, the gillnet targeting the Lessepsian migrant the narrow-barred Spanish
mackerel (Scomberomorus commerson) has a 42 mm mesh length and a stretched net
height of 6 m (El-Far, 2008).

In Lebanon (GSA 27), gillnets are widely used (Plate 49). They are made of a PA
monofilament net with 0.33 mm diameter, and a 31-37 mm stretched mesh size is
commonly used to target picarels, red mullet and bogue. Gillnets with larger meshes
(48 mm to 120 mm stretched mesh size) are used to target medium-sized fish such as
sparids, including common two-banded seabream and annular seabream, as well as
siganids including marbled spinefoot (Siganus rivulatus) and dusky spinefoot (Siganus
Iuridus) on shallow sandy and mixed sandy-rocky bottoms (Lelli, 2007; Sacchi and
Dimech, 2011). Gillnets with a stretched net height of 3 m are used to catch the
red-eye round herring (Etrumeus teres; 32 mm mesh length) and picarels. Monofilament
or multifilament gillnets with a twine diameter of about 1.5 mm, stretched mesh size
of 140-180 mm and a high net height (12-13 m) are used to target the narrow-barred
Spanish mackerel and little tunny, but they can also catch highly prized fish such as the
common dentex and groupers. The length of nets usually ranges from a few hundred
metres to more than 1 000 m.

PLATE 49
Small gillnetter used in Lebanon
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In Palestine (GSA 27), gillnets are usually employed to catch both sparids and flathead
grey mullet (Mugil cephalus), using a 75-78 mm mesh size. Two types of gillnets are
used. The first one, called guta, is set in shallow waters without a vessel to catch coastal
fish species and has a length of about 20 m to 30 m; the second one, known as bushlela,
is similar to the guta, but longer (50-100 m) and used in deeper waters to catch demersal
fish such as gilthead seabream. Both gillnets are fixed at both ends by means of anchors
or stones (Ali, 2002).

In the Syrian Arab Republic (GSA 27), only one gillnet type was reported. It has a
very small mesh size (15 mm) and is used to target the Lessepsian migrant the Berber
ponyfish (Leiognathus berbis; Alshawy, Lahlah and Hussein, 2016).

In Israel (GSA 27), gillnets are widely used in shallow waters between 3 m and 30 m,
especially above the rocky substrate close to the interface with the sandy bottom. The
mesh sizes used are different (from 50 mm to 140 mm) to target different species (mainly
sparids) throughout the year (Frid and Belmaker, 2019).

Black Sea
In the Turkish Black Sea (GSAs 28 and 29), gillnets are employed in both GSAs to

catch the same target species — whiting (Merlangius merlangus), red mullet and bluefish.
However, in GSA 28, the mesh lengths (57 mm, 44 mm, 64 mm, respectively) and net
heights (2 m, 3.9 m, 7.5 m, respectively) are higher than those reported for GSA 29
(34 mm, 37 mm, 36 mm mesh lengths and 1.8 m, 2.1 m, 5.4 m net heights, respectively).
Moreover, in Turkish GSA 28 (and in particular the Dardanelles Strait; Doyuk, 2006),
some gillnets are used to catch pelagic species such as Atlantic bonito (94 mm mesh
length), Atlantic horse mackerel (Trachurus trachurus; 36 mm mesh length) and chub
mackerel (Scomber japonicus, 44 mm mesh length), while other gillnets are used to catch
the European lobster. In GSA 29, a specific gillnet is used in turbot fisheries, with a mean
mesh length of around 312 mm (up to 40 mm; Tonay and Oztiirk, 2003). According
to Bilgin, Kose and Yesilcicek (2018), the total length of these set nets targeting turbot
ranges between 0.36 km and 1.8 km; for each fishing operation, they are left at sea for
a long time, since their soak time ranges from 4 days to 18 days, depending on the sea
conditions.

In Bulgaria (GSA 29), the set gillnet fishery operates in both coastal and offshore
waters and mainly targets turbot with meshes of about 320-400 mm and net height
around 2 m. These gillnets are deployed in the shelf area during the spring and autumn
seasons. The turbot fishery has been regulated using total allowable catch since 2004
(STECF-SGMED, 2008). Piked dogfish, thornback ray (Raja clavata), common
stingray (Dasyatis pastinaca) and sturgeons (Acipenseridae) are often caught as bycatch
in this fishery. Smaller meshes (around 15-25 mm) are used to catch mixed demersal
species, such as gobids. Gillnets are also used to catch red mullet, whiting and pelagic
species, such as Pontic shad (Alosa pontica), Atlantic bonito and horse mackerel, with
meshes of around 25-60 mm (mesh length). Another gillnet is employed to target small
gobids, with a 20-25 mm mesh size.

In Romania (GSA 29), most of the active fleet use set gillnets as their main gear type;
the nets used are similar to the ones employed in Bulgaria. Gillnets are mainly used to
target turbot with a mesh length of around 310-400 mm (Radu and Anton, 2014). These
gillnets are deployed on the shelf area throughout the whole year; the turbot fishery has
been regulated using total allowable catch since 2005 (STECF-SGMED, 2008). Gillnets
with 15-25 mm mesh length are used for gobids, gillnets with 30 mm mesh length are
used for sprat (Sprattus sprattus) and Black Sea shad (Alosa maeotica), and gillnets with
more than 100 mm mesh length are used for piked dogfish.

In the Russian Federation (GSA 29), one gillnet type is reported. It is used to catch
turbot with a 380 mm mesh size.
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In Ukraine (GSAs 29 and 30), gillnets are mainly used to catch shad (Alosa spp.),
turbot and piked dogfish. Gillnets targeting turbot have a mesh length of around
360—400 mm,; turbot exploitation in Ukraine has been regulated using total allowable
catch since 1996 (STECF-SGMED, 2008). Moreover, three groups of nets are used to
target demersal species of different sizes: 15-20 mm mesh length for gobids; 50-70 mm
mesh length for red mullet and whiting; and 100-120 mm mesh length for piked dogfish.

Trammel nets

Trammel nets are fixed nets consisting of three layers of nets (or two layers in rare cases,
such as in Greece): a slack, small mesh, inner panel of netting and two outer layers of
netting that are tight and have a larger mesh size (Figure 68). The three panels are hung

FIGURE 68
Trammel net (top left, bottom) and catching method (top right)

— large mesh
7 small mesh

Source: Seafish. 2023. Fishing gear database. In: Seafish. Cited 23 May 2023. Edinburgh. www.seafish.org/responsible-sourcing/fishing-gear-
database/?t=docGear/
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jointly in parallel on a single headline and leadline. Although they resemble gillnets,
these bottom-set nets operate on a different principle. The catching process requires
that fish, in attempting to pass through the larger mesh, entangle themselves in a pocket
of small mesh webbing between the two layers of large meshed walls (Figure 69). This
type of capture is exclusive to the trammel net. Fish can also be caught gilled, entangled
or enmeshed in the netting. Therefore, trammel nets are considered to be less selective
than gillnets.

Like gillnets, they are made up of several or many gangs (a variable number of netting
panels of set nets connected in a row) and are usually set to touch the bottom and may,
also like gillnets, occupy the whole water column in shallow water, even if they are set
with far more slack. When set over rocky or incoherent substrates, a heavy-mesh skirt
may be attached to the leadline to prevent the gear from snagging on rocks or to pick up
the debris, while saving the main netting from becoming filled up with this debris. These
types of nets usually target demersal and semi-demersal fish or shrimps.

FIGURE 69
Technical specifications of a trammel net
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Trammel nets, like gillnets, are used to target a wide range of species, such as red
mullet, scorpionfish