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in the third of a
series of articles
exclusively
for Fishing
News, Mike
Montgomerie,
gear technologist
at Seafish, gives
his perspective
on the issue
and the work
Seafish, along
with industry,
has been doing
to help develop
new selective
technologies and
net-based fishing
activities to reduce
discards

I

n this article Mike
Montgomery starts to
look at specific devices,
starting with square
mesh panels, to see how
effective they have proved to be
in various fisheries.
We all know there are big
challenges ahead for the fishing
industry in stepping up efforts
to reduce discards. With the
increasing importance of
social, economic and political
factors as a big part of the issue
Seafish gear trial work over
the last 15 years is increasingly
relevant and is now being
rolled out in commercial
fisheries.
One of the most common
and well known ‘devices’
is the square mesh panel, a
method of ensuring the meshes
in the panel remain fully
open throughout the fishing
operation, to allow for the
release of small fish.
In a standard trawl
constructed from normal
diamond mesh, without a
square mesh panel, the mesh
opening, in the area of the
fishing circle, will only be
about 30-40% of the mesh
length.
This means that a 100mm
long mesh will only be open to
about 30-40mm at its widest
point, which is not a very big
area for fish to escape from.
The meshes further down
the net may only be open to
about 20% of the mesh length
(20mm for 100mm mesh or
16mm for 80mm mesh) in the
codend and extension, and this
figure can be as low as 10% of
the mesh length.
With modern high powered
vessels towing the gear faster,
and at a more consistent speed,
this mesh opening will be
maintained throughout the
duration of the tow in all but
the poorest weather. There is
not much chance of escape for
small fish!
Square mesh or T45 mesh
(mesh turned through 45
degrees) however will maintain
its open shape the entire time

Discards and the square
mesh panel debate
it is in the water, providing an
escape area for the smaller fish.
However they can only escape
through the square mesh if;
1 - they find open meshes;
2 - they have a stimulus to
escape through open meshes;
3 - they are exposed to them
for long enough time;
4 - they have the energy to
escape through them.
The standard square mesh
panel used in UK fisheries
is 3m long (2m for lower
powered vessels). This is
fitted at the end of the tapered
section of the trawl, or in the
parallel extension.
In this area the cross section
of the trawl will be oval in
shape, with a maximum width
of about 500mm and a height
in the region of 350mm,
allowing most of the fish
exposure to the panel, but in a
very confined space.
However, with modern

vessels towing in the region
of three knots, a fish is only
exposed to the square mesh
panel for two to three seconds.
This is not much time for
a fish that is already fatigued
from being herded into the
trawl, and stressed from
travelling down from the
mouth of the trawl, to find
the escape route and actually
escape through it.

EffEctivEnEss of
mEsh panEls

Despite this, the regulatory
square mesh panels in UK
fisheries can reduce catches of
small haddock and whiting by
as much as 75%. They do not
have the same effect on cod,
as cod do not possess the same
stimulus to escape by rising up
in the water column.
The effectiveness of a square
mesh panel at releasing small

fish can vary and depends on a
number of criteria such as: the
clarity of the water; daylight
or darkness; depth of water;
colour and type of netting
used; twine thickness; how it
is fitted into the trawl; speed of
water flow through the trawl;
size of fish; and whether the
fish are passing down the trawl
in groups or as a steady flow of
individuals.
By using larger mesh sizes,
thinner twine or increasing
the area of a square mesh
panel more small fish will be
released.
Many fishermen are
already using larger mesh
than required by regulation.
It is not so easy to decrease
twine thickness due to the
need to maintain strength
and prevent stretch. More
recently many skippers have
been experimenting with a
second square mesh panel, of a

much larger mesh size, further
forward in the trawl in an
attempt to reduce their discard
rates.
Some have tried fitting
square mesh with as large as
300mm mesh almost right
up to the fishing circle of the
trawl, but have found that
although these do work to a
certain extent they are not
as good as expected, only
releasing about 30% of the
haddock and whiting and
having very little effect on cod
catches.
This could be for several
reasons. The fish are
stimulated by the approaching
bosom of the trawl to rise up
and attempt to escape this
danger by swimming ahead
and over the headline. If they
don’t succeed in doing this,
they will then pass down the
body of the trawl, where the
secondary square mesh panels
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are situated. They will not have
any awareness that they are
trapped, so are not stimulated
to try to escape until the trawl
narrows close to where the
regulation square mesh panel
is fitted.

Fitting square
mesh panels

A haddock filmed escaping through a square mesh panel

Generally it is only the fish
that are in close proximity
to the top large square mesh
panel as they pass down the
trawl that will attempt to
escape through it. The fitting
of these square mesh panels
closer to the front of the trawl
can require a bit of thought,
as the diamond meshes in this
area will be more open than
in the extension. Estimating
the actual mesh opening, and
there by the mesh length at
this opening, can be extremely
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difficult. There is no easy
solution, as the actual mesh
opening will vary according
to trawl design and several
other criteria. If there is a
length differential between the
diamond and the square mesh
it could well affect the fishing
efficiency of the trawl. If the
square mesh panel is made too
wide, in relation to the number
of diamond meshes across and
their presumed opening, the
panel will tend to ‘concertina’
and make it difficult for any
fish to escape through it. To
prevent the possibility of these
problems it is easier to fit large
mesh diamond mesh panels in
this area.
Options for fitting square
mesh panels will be covered in
the next article including in the
belly of the trawl, cod ends and
extensions and large diamond
mesh panels.

Square mesh panel in a full size
trawl showing the difference
between diamond on the bottom
and square mesh on the top

Large mesh (300mm) diamond mesh fitted in the top of a Nephrops trawl in conjunction with an extended square mesh panel of larger mesh

Discard Reduction
Device

Released pre-capture
or post capture

Species

How effective

Size of fish it
is effective for

Areas
used in UK

Regulatory square mesh panels

Post

Haddock

Very good

Smaller fish,
size dependant
mesh size on

all around uK

Whiting

Very good

Smaller fish,
size dependant
on mesh size

all around uK

Cod

Poor

Smaller fish,
size dependant
on mesh size

all around uK

Flats

minimal effect

all around uK

extra square mesh panels

post

similar to above

West coast and
ne nephrops
fishery

larger mesh square mesh panels

post

similar to above

West coast and
ne nephrops
fishery

large diamond mesh panels

post

similar to above

West coast and
ne nephrops
fishery

