


BIM’s Fisheries Conserva�on team works closely with the Irish fishing industry to 
develop technical solu�ons that reduce unwanted catches. This helps address 
challenges posed by the EU landing obliga�on and boost fisheries sustainability by 
decreasing landings of small (juvenile), over-quota and non-target species.

This updated guide contains summaries of technical solu�ons developed since 2014
and categorised as follows:

A. Small, over quota and non-target fish species in Nephrops trawls

B. Small Nephrops in Nephrops trawls

C. Small, over quota and non-target fish species in demersal trawls

The landing obliga�on is primarily implemented through discard plans which specify 
detailed requirements for demersal fisheries in North-Western waters. These include 
survivability and de minimis exemp�ons which permit some con�nued discarding, 
and gear measures that aim to avoid unwanted catches during fishing. New gear 
measures are also implemented through other legisla�on, such as remedial measures
under the annual EU Regula�ons on fishing opportuni�es. 
(see: h�p://fisheriesmanagementchart.ie/)

Many of the solu�ons developed in Ireland are included in this EU legisla�on which 
greatly assists with industry uptake and implementa�on. Detailed studies on all of 
these solu�ons are available at: h�p://www.bim.ie/our-publica�ons/fisheries
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AREA, VESSEL

The 23 haul quad-rig catch comparison trial 

took place in the western Irish Sea 

(ICES 7a) on board the MFV Stella Nova

(DA57) (23.5 m, 441 kW) during August 

2014, while targe�ng Nephrops.

GEAR MODIFICATION

A 3 m long 300 mm square-mesh panel

(SMP) was inserted 9 m from the cod-line 

in the two-panel test gear. The standard 

gear was iden�cal but without a square- 
mesh panel. 

,addock and whi�ng catches were 
reduced across most size grades

Nephrops catches were not reduced

Added as a gear measure in the Cel�c
and Irish Seas              

Nominal codend mesh siǌe and fishing circle
were 70 mm and 386 × 70 mm.         

FURTHER INFORMATION

h�ps://�nyurl.com/ϯ00-mm-smp
geartrials@bim.ie

Reducing fish catches with a ϯ00 mm square-mesh panel 
in Nephrops trawls

Codend 

300 mm Square-mesh 

panel (SMP)

9 m

RESULTS
Standard

gear (kg)

214

136

1106

Species

Haddock

Whi�ng
Nephrops

300 mm

SMP (kg)

65

66

1262

Diīerence
(%)

-70

-52

14



FURTHER INFORMATION

h�ps://�nyurl.com/bim-seltra

Reducing fish catches with a SE>TRA sor�ng box 
in Nephrops trawls  

AREA, VESSEL

The twin-rig catch comparison trial took 
place in the western Irish Sea (ICES ϳa) 
on board MFs Ocean Breeǌe (Dϵϲ) (1ϳ m, 
224 kW) during September 201ϲ, while 
targe�ng Nephrops.

GEAR MODIFICATION

The  SE>TRA sor�ng box: 

(ϯϴ0 п ϴ0 mm fishing circle) and both
were fi�ed with a ϳ0 mm codend. 
A square-mesh panel was not present in 
the standard gear.

Substan�al reduc�ons in catches of most 
fish species
Catches of very small whi�ng ф 20 cm 
not reduced

Nephrops catches not reduced 

Added as a gear measure in the Cel�c 
and Irish Seas

Species

Whi�ng
,addock
Flaƞish
Monkfish
Dogfish
Nephrops

Standard
gear (kg)

1ϱ2
12ϲ

20
ϱ

ϯϱ1
ϯϲ2

SE>TRA
(kg)

ϲϲ
12

ϲ
ϵ

2ϱ
ϯϵϲ

Diīerence
(й)
-ϱϳ
-ϵ1
-ϲϵ
ϳ2

-ϵϯ
ϵ

Extension (four panel) (70 mm diamond mesh)

with (300 mm) square-mesh top panel

Long adapter section with wedges

 (70 mm diamond mesh)

Codend (four panel) 

(70 mm diamond mesh)

Short adapter section (four panel) 

(70 mm diamond mesh)

a ϯ m long four-panel sec�on of ϳ0 
mm diamond mesh 

with a ϯ m long ϯ00 mm square-mesh 
escape window in the top panel 
a�ached ϯ m from the cod-line

RESULTS

The standard and SE>TRA gears were 
fished on iden�cal twin-rigged trawls 

geartrials@bim.ie

2014, while targe�ng 

gear was iden�cal but without a square- 

,addock and whi�ng catches were 

Added as a gear measure in the Cel�c

Nominal codend mesh siǌe and fishing circle

h�ps://�nyurl.com/ϯ00-mm-smp

Reducing fish catches with a ϯ00 mm square-mesh panel 

Whi�ng

Diīerence



AREA, VESSEL

The twin-rig catch comparison trial took 

place in the western Irish Sea (ICES 7a) 

on board MFV Ocean Breeze (D96) (17 m, 

224 kW) during December 2016, while 

targe�ng Nephrops.

GEAR MODIFICATION

The SE>TRA sor�ng box:

The standard gear was fi�ed with a ϯ m
long ϯ00 mm square-mesh panel (SMP)

9 m from the cod-line, in a two-panel trawl.

Both gears were fished on iden�cal twin-
rigged trawls (ϯϴ0 п ϴ0 mm fishing 
circle) and fi�ed with ϳ0 mm codends. 

FURTHER INFORMATION

Comparing catches between a SE>TRA sor�ng box and 
a ϯ00 mm square-mesh panel in Nephrops trawls

Codend

ϯ00 mm square-mesh 
panel (SMP)

9 m

300 mm SMP gear SELTRA

Codendϯ00 mm square-
mesh panel (SMP)

ϯ m

a ϯ m long four-panel sec�on of ϳ0 
mm diamond mesh 

with a ϯ m long ϯ00 mm square-mesh 
escape window in the top panel 

a�ached ϯ m from the cod-line

Species

Whi�ng
Haddock

Cod

Flaƞish
Monkfish
Dogfish
Nephrops

ϯ00 mm
SMP (kg)

ϯϲ2
ϲϯϵ

4ϯ
11ϴ
12ϯ

1617

610

SELTRA

(kg)

277

ϯ14
ϴ

ϱϯ
107

419

725

Diīerence
(%)

-24

-51

-ϴ1
-55

-12

-74

19

Substan�al reduc�ons in catches of most 
species

Catches of very-small whi�ng ф 20 cm
not reduced

Greater Nephrops catches in the SELTRA

SELTRA is a superior gear measure

RESULTS

h�ps://�nyurl.com/bim-seltra
geartrials@bim.ie



targe�ng 

The SE>TRA sor�ng box:

The standard gear was fi�ed with a ϯ m
long ϯ00 mm square-mesh panel (SMP)

Both gears were fished on iden�cal twin-
rigged trawls (ϯϴ0 п ϴ0 mm fishing 
circle) and fi�ed with ϳ0 mm codends. 

Comparing catches between a SE>TRA sor�ng box and 
a ϯ00 mm square-mesh panel in 

ϯ00 mm square-mesh 
panel (SMP) ϯ00 mm square-

mesh panel (SMP)

ϯ m

a ϯ m long four-panel sec�on of ϳ0 

with a ϯ m long ϯ00 mm square-mesh 

a�ached ϯ m from the cod-line

Whi�ng

Flaƞish
Monkfish
Dogfish

ϯ00 mm
SMP (kg)

ϯϲ2
ϲϯϵ

4ϯ
11ϴ
12ϯ

ϯ14
ϴ

ϱϯ

Diīerence

-ϴ1

Substan�al reduc�ons in catches of most 

Catches of very-small whi�ng ф 20 cm

h�ps://�nyurl.com/bim-seltra

AREA, VESSEL

A catch comparison trial was conducted 

in the western Irish Sea (ICES 7a) in June 

2018 on board an 18 m vessel. 

GEAR MODIFICATION

Trawl gear comprised 2 x 37 m footrope 

Nephrops trawls towed using two warps 

in a half quad-rig configura�on. (a) The 
test gear consisted of a four-panel 90 mm 

SE>TRA sor�ng box with a ϯ00 mm SMP 
mounted 3.7 m metres from the codline. 

FURTHER INFORMATION

Reducing catches of small fish with a SE>TRA
sor�ng box with ϵ0 mm codend 

RESULTS

Catches of very-small whi�ng ф 20 cm were
reduced by 78%.

Concerns over mortality of very small 

whi�ng escaping through codend meshes

Reduc�on in Nephrops catches mainly 

occured for tail grades

h�ps://�nyurl.com/bim-seltra-ϵ0-mm
geartrials@bim.ie

(b) The standard gear consisted of a 

two–panel aŌ sec�on with a ϯ00 mm 
SMP and ϴ0 mm codend.

SELTRA

90 mm (kg)

2

13

9

11

85

51

814

31

Standard

80 mm kg)

4

54

42

29

289

166

1009

48

Diīerence
(%)

-56

-75

-78

-62

-70

-69

-19

-34

Species 

Whi�ng 
ш 27 cm#

ф 2ϳ cm#

ф 20 cm
Haddock 

ш 30 cm#

ф ϯ0 cm#

ф 20 cm
Nephrops

ш 25 mm*

ф 25 mm*
#MCRS: minimum conserva�on reference siǌe

*carapace length

Percentage of total catch weight in each codend 

9.60 m

80 mm x 120 meshes

(b)

300 mm Square-mesh 

panel (SMP)
Codend

Extension

9 m

(a)

codend300 mm square

mesh panel 

Four panel sec�on
90 mm x 100 meshes

8.10 m

90 mm x 100 meshes

80 mm mesh

Doors

Trawl warps

Centre 

plate

Split 

sweeps

Outer 

sweeps

Centre 

sweeps



AREA, VESSEL

The 12 haul quad-rig catch comparison 

trial took place in the western Irish Sea 

(ICES 7a) on board MFV Our Lass II 

(DA261) (21.7 m, 484 kW) during 

September 201ϱ, while targe�ng 
Nephrops.

GEAR MODIFICATION

The test gear was fi�ed with:
A Swedish grid with ver�cal bars: 

FURTHER INFORMATION

h�ps://�nyurl.com/swedish-grid

Reducing fish catches with a Swedish grid 
 in Nephrops trawls

Species

Whi�ng
Cod

Haddock

Nephrops

Standard

gear (kg)

183

75

42

1908

Swedish

grid (kg)

42

0

4

1834

Diīerence
(%)

-77

-100

-90

-4

Substan�al reduc�ons in key fish species 
across all size classes

>i�le diīerence in Nephrops catches

Added as a gear measure in the 

Cel�c and Irish Seas

Codend

Mesh cutout

Swedish grid

spaced 35 mm apart and 

a 1ϱ cm high gap at the bo�om
An escape hole in the top sheet of the 

trawl forward of the grid. The standard 

RESULTS

gear was iden�cal but without a grid.

Nominal codend mesh size was 70 mm

for both gears and fishing circle was 
380 × 80 mm.

geartrials@bim.ie



AREA, VESSEL

The trial took place on the Galway and 

Aran fishing grounds (ICES ϳb) on board 
a 11.ϲ m trawler during Summer 201ϵ.

GEAR MODIFICATION

A Notus Echo sensor was placed on an
aluminium Swedish grid to assess its 
func�onality in detec�ng Nephrops.

The sensor was tested at diīerent 
posi�ons and sensi�vi�es to determine 
op�mal seƫngs for Nephrops.

FURTHER INFORMATION
h�ps://�nyurl.com/Nephrops-catch sensor
geartrialsΛbim.ie

Assessment of the Notus Echo catch sensor
in the Irish Nephrops fishery

RESULTS

    Op�mal Nephrops detec�on (at 1.00 v) 
    with sensor on top half of grid
    Poten�al uses on other grid types 
    Poten�al to improve opera�onal 
    eĸciency 

Grid with echo sensor
Hydrophone

Two-way wireless
 communica�on

soltage 

0.ϲ0
1.2ϱ
1.00

Posi�on on grid Nephrops

detec�on
Lower half

Lower half

Upper half

InŇated
Reduced
Op�mum

September 201ϱ, while targe�ng 

The test gear was fi�ed with:
A Swedish grid with ver�cal bars: 

h�ps://�nyurl.com/swedish-grid

Reducing fish catches with a Swedish grid 

Whi�ng

Diīerence Substan�al reduc�ons in key fish species 

>i�le diīerence in 

Cel�c and Irish Seas

a 1ϱ cm high gap at the bo�om
gear was iden�cal but 

for both gears and fishing circle was 



FURTHER INFORMATION
h�ps://�nyurl.com/dual-codend

Reducing catches of small fish with a dual-codend 
separator in Nephrops trawls

AREA, VESSEL

The catch comparison trial took place at 
the Smalls (ICES ϳg) on board MFs Stella
Nova (DAϱϳ) (2ϯ.ϱ m, 441 kW) during 
October 201ϲ, while targe�ng Nephrops.

GEAR MODIFICATION

The test gear consisted of:

The standard codend and extension 
piece were constructed with ϴ0 mm 
diamond mesh. A square-mesh panel was 
not present in either gear.

a four-panel ϴ0 mm diamond-mesh 
extension piece 
a ϯ00 mm inclined square-mesh panel 
an ϴ0 mm inclined diamond-mesh 
panel 
an upper codend with ϵ0 mm Tϵ0 mesh
a lower ϴ0 mm diamond-mesh codend

Substan�al reduc�on in catches of 
small fish
>oss of market-siǌe whi�ng
No loss in larger Nephrops

Added as gear measure in the Cel�c
Sea 

Species

,addock ф ϯ0 cm#

,addock ш ϯ0 cm#

Whi�ng ф ϯ2 cm$

Whi�ng ш ϯ2 cm$

Nephrops

ф 2ϱ mm#*

ш 2ϱ mm#*

Standard
gear (kg)

100
2ϱ4

14ϯϱ
ϴϳ4

ϯ2ϱ
210ϯ

Test gear 
(kg)

ϱ2
2ϳϳ
401
ϱϱϯ

2ϴϵ
20ϵ4

Diīerence
(й)
-4ϵ

ϵ
-ϳ2
-ϯϳ

-11
0

RESULTS

geartrialsΛbim.ie

  #minimum conserva�on reference siǌe (MCRS)
Ύcarapace length

$market siǌe

Inclined panels

Upper codend ϵ0 mm (Tϵ0 mesh)

>ower codend ϴ0 mm (diamond mesh)



FURTHER INFORMATION

Comparing catches between the dual codend and a 

100 mm codend with 120 mm square-mesh panel

AREA, VESSEL

The 6 haul twin-rig catch comparison 

trial took place in the Cel�c Sea (ICES 
ϳg) on board MFs Ocean Pioneer (S4ϱ) 
(22.4 m, 440 kW) during December 201ϵ, 
while targe�ng Nephrops.

GEAR MODIFICATION

The test gear comprised, a four-panel ϴ0
mm diamond-mesh extension piece (made
with 4 mm T single twine), a ϯ00 mm 
inclined square-mesh panel with an ϴ0 mm 
inclined diamond-mesh panel, an upper 
codend with ϵ0 mm Tϵ0 mesh, and a lower  

RESULTS

    20% increase in Nephrops catch value    

    >i�le diīerence in haddock catches
    Substan�al reduc�on in whi�ng
    catches

    Dual codend is a superior op�on 
    targe�ng Nephrops and fish

    

ϴ0 mm diamond-mesh codend. The standard

codend and extension piece were made with 

100 mm diamond mesh. A 120 mm square-
mesh panel was only present in the standard

gear.

geartrialsΛbim.ie

Species 

Nephrops ф 2ϱ mm#*

Nephrops ш 2ϱ mm#*

Nephrops  es�mated
value 

,addock ф ϯ0 cm#

Haddock ш ϯ0 cm#

Whi�ng ф 2ϳ cm#

Whi�ng ш 27 cm#

Cod ф ϯϱ cm#

Cod ш ϯϱ cm#

Standard
gear (kg)

Dual
(kg)

#minimum conserva�on reference siǌe (MCRS)
*carapace length

ϱ
12ϯ

Φ114ϵ
ϲ41

ϯ2
27

24
ϱ

11

22

22ϴ

Φ144ϱ
ϱ04

2ϵ
22

12

ϱ
10

Diīerence 
(й)

>100

ϴϱ

20

-21

-ϵ
-1ϵ
-ϱ0

0

-ϵ

Inclined panels

Upper codend ϵ0 mm (Tϵ0 mesh)

>ower codend ϴ0 mm (diamond mesh)

h�ps://�nyurl.com/dual-codend

Reducing catches of small fish with a dual-codend 
separator in  trawls

The catch comparison trial took place at 
the Smalls (ICES ϳg) on board MFs Stella
Nova (DAϱϳ) (2ϯ.ϱ m, 441 kW) during 
October 201ϲ, while targe�ng .

The test gear consisted of:

The standard codend and extension 
piece were constructed with ϴ0 mm 
diamond mesh. A square-mesh panel was 
not present in either gear.

a four-panel ϴ0 mm diamond-mesh 
extension piece 
a ϯ00 mm inclined square-mesh panel 
an ϴ0 mm inclined diamond-mesh 
panel 
an upper codend with ϵ0 mm Tϵ0 mesh
a lower ϴ0 mm diamond-mesh codend

Substan�al reduc�on in catches of 
small fish
>oss of market-siǌe whi�ng
No loss in larger
Added as gear measure in the Cel�c
Sea 

Species

,addock ф ϯ0 cm
,addock ш ϯ0 cm
Whi�ng ф ϯ2 cm
Whi�ng ш ϯ2 cm

ф 2ϱ mm
ш 2ϱ mm

Standard
gear (kg)

100
2ϱ4

14ϯϱ
ϴϳ4

ϯ2ϱ
210ϯ

est gear 
(kg)

ϱ2
2ϳϳ
401
ϱϱϯ

2ϴϵ
20ϵ4

Diīerence
(й)
-4ϵ

ϵ
-ϳ2
-ϯϳ

-11
0

geartrialsΛbim.ie

  minimum conserva�on reference siǌe (MCRS)
Ύcarapace length

market siǌe

Inclined panels

Upper codend ϵ0 mm (Tϵ0 mesh)

>ower codend ϴ0 mm (diamond mesh)



ϵ.  Demonstra�ng Nephrops high survivability using a SE>TRA 
10. Increasing codend mesh siǌe from ϳ0 to ϴ0 mm  
11.  Modifying the codend circumference
12.  Using a Nephrops sor�ng grid

B. Reduce small Nephrops in Nephrops trawls by:



FURTHER INFORMATION
h�ps://�nyurl.com/Nephrops-survivability

Reducing landings of small Nephrops by demonstra�ng 
high survivability of discarded Nephrops

AREA, VESSEL

The study took place on the Galway and 
Aran fishing grounds (ICES ϳb) on board 
a 11.ϲ m (1ϱ0 kW) trawler and a ϵ.ϴ m 
(ϲϯ <w) creel vessel, during :uly 201ϳ.

METHODS

A standard SE>TRA sor�ng box with:

RESULTS

The overall Nephrops survivability was:
       ϲ4й, trawl 
       ϵϴй, creel
,igh survivability exemp�on with selec�ve 
gears granted in ICES sub area ϳ

Nephrops

Trawl
Creel

Number 
caught

1ϲϲ4
204

Survivors
(Number)

10ϳ0
200

Survival
(й)
ϲ4
ϵϴ

Nephrops in storage crate Onshore holding facility

Control Nephrops caught with creels were
stored along with the test Nephrops for 
two weeks at an onshore facility.

a ϯ m long four-panel sec�on
ϴ0 mm diamond mesh 

The SE>TRA gear was employed on a 
single-rigged trawl (ϯϴ0 п ϴ0 mm fishing 
circle) with an ϴ0 mm codend. 

geartrialsΛbim.ie



FURTHER INFORMATION
h�ps://�nyurl.com/ϳ0mm-to-ϴ0mm

Reducing catches of small Nephrops with an increase
 in codend mesh siǌe from ϳ0 to ϴ0 mm 

AREA, VESSEL

The 1ϯ haul quad-rig catch comparison 
trial took place in the western Irish Sea 
(ICES ϳa) on board a 22 m Nephrops

trawler during :uly 201ϱ, while targe�ng 
Nephrops.

GEAR MODIFICATION

ϳ0 and ϴ0 mm diamond mesh codends 
were fi�ed to iden�cal quad-rigged 
Nephrops trawls (fishing circle ϯϴ0 п ϴ0 
mm).

Significant reduc�on in catches of small
Nephrops

Small loss in Nephrops х2ϱ mm
No loss in profitability over the course 
of a fishing season
Regulated mesh siǌe increase to ϴ0 mm
from 201ϳ

Species

Nephrops

ф 2ϱ mmΎ
ш 2ϱ mmΎ

ϳ0 mm
codend 

(kg)

ϱϯ
2040

ϴ0 mm
codend 

(kg)

2ϵ
1ϴ0ϴ

Diīerence
(й)

-4ϱ
-11

Ύcarapace length

ϳ0 mm   ϴ0 mm

ϳ0 mm codend 

ϴ0 mm codend 

RESULTS

geartrialsΛbim.ie
h�ps://�nyurl.com/Nephrops-survivability

Reducing landings of small  by demonstra�ng 
high survivability of discarded 

The study took place on the Galway and 
Aran fishing grounds (ICES ϳb) on board 
a 11.ϲ m (1ϱ0 kW) trawler and a ϵ.ϴ m 
(ϲϯ <w) creel vessel, during :uly 201ϳ.

A standard SE>TRA sor�ng box with:

The overall  survivability was:
       ϲ4й, trawl 
       ϵϴй, creel
,igh survivability exemp�on with selec�ve 
gears granted in ICES sub area ϳ

Trawl
Creel

Number 
caught

1ϲϲ4
204

Survivors
(Number)

10ϳ0
200

Survival
(й)
ϲ4
ϵϴ

in storage crate Onshore holding facility

Control  caught with creels were
stored along with the test  for 
two weeks at an onshore facility.

a ϯ m long four-panel sec�on
ϴ0 mm diamond mesh 

The SE>TRA gear was employed on a 
single-rigged trawl (ϯϴ0 п ϴ0 mm fishing 
circle) with an ϴ0 mm codend. 

geartrialsΛbim.ie



FURTHER INFORMATION
h�ps://�nyurl.com/codend-circumference

Modifying the codend circumference to reduce catches 
of small Nephrops and whi�ng in Nephrops trawls  

AREA, VESSEL

The 12 haul catch comparison trial took 
place in the Western Irish Sea (ICES ϳa) 
on a 2ϯ m quad-rig trawler, during 
February 201ϴ, while targe�ng Nephrops. 

GEAR MODIFICATION

An ϴ0 п ϴ0 codend (mesh siǌe (mm) п 
number of meshes in circumference) was 
compared against a standard ϴ0 п 120 
codend. The circumference and mesh siǌe.
in the extension piece matched the codend 
to which it was a�ached. A ϯ00 mm square   

RESULTS

    Substan�al reduc�on in small Nephrops

    Minimal reduc�ons in larger Nephrops

    and very small whi�ng

-mesh panel (SMP) was mounted ϵ–12 m
from the codline in each trawl.

Species

Nephrops

ф 2ϱ mmΎ
ш 2ϱ mmΎ
Whi�ng
ф 20 cm

ϴ0 п 120
 (kg)

4ϴ
ϯϵϲ

144

ϴ0 п ϴ0 
(kg)

ϯϯ
ϯϱ0

122

Diīerence
(й)

-ϯ0
-12

-1ϱ

ϵ.ϲ0 m

ϴ0 mm x 120 meshes

ϯ00 mm Square-mesh 
panel (SMP)

Codend

ϲ.40 m

ϴ0 mm x ϴ0 meshes

ϵ m

Four trawls
(quad rig)

Doors
Clump

geartrialsΛbim.ie

ΎCarapace length



FURTHER INFORMATION
h�ps://�nyurl.com/Nephrops-sor�ng-grid

Reducing catches of small Nephrops using a Nephrops

sor�ng grid 

AREA, VESSEL

The 12 haul quad-rig catch comparison 
trial took place in the western Irish Sea 
(ICES ϳa) on board MFs Our >ass II 
(DA2ϲ1) (21.ϳ m, 4ϴ4 kW) during 
September 201ϱ, while targe�ng 
Nephrops.

GEAR MODIFICATION

The test gear was fi�ed with a Nephrops

sor�ng grid (NSG):

Substan�al reduc�on in small Nephrops

Small reduc�on in larger Nephrops

Fish catches maintained

Species

Nephrops

ф 2ϱ mmΎ
ш 2ϱ mmΎ
х ϯ1 mm&Ύ

Standard
gear (kg)

4ϱ4
14ϱ4

ϯ4ϲ

NSG
(kg)

2ϵϯ
12ϯ2

ϯϯ2

Diīerence
(й)

-ϯϱ
-1ϱ

-4

Codend 

Escape hole for 
small Nephrops

Nephrops sor�ng grid

The standard gear was iden�cal but 
without a rigid grid.
Nominal codend mesh siǌe and fishing 
circle were ϳ0 mm and ϯϴ0 п ϴ0 mm. 

RESULTS

ser�cal bars spaced 1ϱ mm apart in the 
lower half
Reinforced opening in the top half
Guiding panel and escape hole in trawl’s
bo�om sheet to the rear of the grid

geartrialsΛbim.ie

Ύcarapace length
&whole grade

h�ps://�nyurl.com/codend-circumference

Modifying the codend circumference to reduce catches 
of small and whi�ng in  trawls  

The 12 haul catch comparison trial took 
place in the Western Irish Sea (ICES ϳa) 
on a 2ϯ m quad-rig trawler, during 
February 201ϴ, while targe�ng . 

An ϴ0 п ϴ0 codend (mesh siǌe (mm) п 
number of meshes in circumference) was 
compared against a standard ϴ0 п 120 
codend. The circumference and mesh siǌe.
in the extension piece matched the codend 
to which it was a�ached. A ϯ00 mm square   

    Substan�al reduc�on in small 
    Minimal reduc�ons in larger 
    and very small whi�ng

-mesh panel (SMP) was mounted ϵ–12 m
from the codline in each trawl.

Species

ф 2ϱ mmΎ
ш 2ϱ mmΎ
Whi�ng
ф 20 cm

ϴ0 п 120
 (kg)

4ϴ
ϯϵϲ

144

ϴ0 п ϴ0 
(kg)

ϯϯ
ϯϱ0

122

Diīerence
(й)

-ϯ0
-12

-1ϱ

ϵ.ϲ0 m

ϴ0 mm x 120 meshes

ϯ00 mm Square-mesh 
panel (SMP)

Codend

ϲ. 0 m

ϴ0 mm x ϴ0 meshes

ϵ m

Four trawls
(quad rig)

Doors
Clump

geartrialsΛbim.ie

ΎCarapace length



1ϯ. Using ϵ0 mm Tϵ0 mesh codend to reduce catches of small fish
14.  Using ϴ0 mm Tϵ0 mesh codend to reduce undersiǌe whi�ng
1ϱ.  Raising the fishing line to reduce cod catches
1ϲ. Staggering the fishing line to reduce unwanted fish catches 
17.  Using a 120 mm diamond mesh codend to reduce haddock catches

1ϴ. Assessing plaice vitality in a seine fishery
1ϵ. Assessing post-capture condi�on of cuckoo ray  
20. Assessing sole survivability 
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FURTHER INFORMATION
h�ps://�nyurl.com/ϵ0-mm-Tϵ0

Reducing catches of small fish with a ϵ0 mm
 Tϵ0-mesh codend in a whitefish trawl

AREA, VESSEL

The 10 haul twin-rig catch comparison 
trial took place in the Cel�c Sea (ICES 
ϳg) on board MFs Foyle Fisher (G4ϵϳ) 
(24.ϳ m, 441 kW) during May 201ϵ, while
targe�ng whitefish. 

GEAR MODIFICATION

The test codend and extension piece 
were constructed from ϵ0 mm Tϵ0 
(turned ϵ0Σ) mesh. The standard codend 
and extension piece were constructed 
from diamond (T0) ϴ0 mm mesh. 

RESULTS

    Substan�al reduc�ons in catches of 
    whi�ng, small haddock and small cod    
    Substan�al increases in catches of 
    monkfish and larger haddock
    Added as gear measure in the Cel�c Sea 

The fishing circle of the twin-rigged hopper
trawls was ϱϱ0 п ϴ0 mm.

Species

,addock ф ϯ0 cm#

,addock ш ϯ0 cm#

Whi�ng ф 2ϳ cm#

Whi�ng ш 2ϳ cm#

Whi�ng ш ϯ2 cm$

Cod ф ϯϱ cm#

Cod ш ϯϱ cm#

Monkfish

Standard
gear (kg)

ϯ12
ϴϳϲ

2ϱ
ϯ0ϳ
14ϯ

ϲ4
1ϵ2
244

Tϵ0 
(kg)

ϯϱ
1,2ϯϲ

1
ϲ0
ϱϲ
2ϲ

1ϵ2
ϯϴ0

Diīerence
(й)
-ϴϵ
41

-ϵϳ
-ϴ0
-ϲ1
-ϱϵ

0
ϱϲ

geartrialsΛbim.ie

T0

Diamond

T90

Diamond

turned 90 0

#minimum conserva�on reference siǌe (MCRS)
$market siǌe



FURTHER INFORMATION
h�ps://�nyurl.com/ϴ0mm-Tϵ0

Reducing catches of small whi�ng with ϴ0 mm 
Tϵ0 mesh in whitefish trawls

AREA, VESSEL

The 1ϯ haul twin-rig catch comparison 
trial took place in the Cel�c Sea (ICES 
ϳg) on board MFs Foyle Fisher (G4ϵϳ) 
(24.ϳ m, 441 kW) during April 201ϲ, while
targe�ng whi�ng. 

GEAR MODIFICATION

The test codend and extension piece 
were constructed from ϴ0 mm Tϵ0 
(turned ϵ0Σ) mesh. The standard codend
and extension piece were constructed 
from diamond ϴ0 mm mesh. 

RESULTS

    Substan�al reduc�on in small whi�ng 
    Increased catches of larger haddock, 
    whi�ng and plaice
    Substan�al improvement in catch quality

The fishing circle of the twin-rigged hopper
trawls was ϱϱ0 п ϴ0 mm.

Species

Whi�ng
ф ϯ2 cm$

ш ϯ2 cm$

Standard
gear (count)

2ϲ2ϴ
ϲϲϵ1

Tϵ0 
(count)

ϴϱϳ
ϳϳϳ4

Diīerence
(й)

-ϲϳ
1ϲ

Standard codend

Tϵ0 codend

Doors

Clump

geartrialsΛbim.ie

$market siǌe

h�ps://�nyurl.com/ϵ0-mm-Tϵ0

Reducing catches of small fish with a ϵ0 mm
 Tϵ0-mesh codend in a whitefish trawl

The 10 haul twin-rig catch comparison 
trial took place in the Cel�c Sea (ICES 
ϳg) on board MFs Foyle Fisher (G4ϵϳ) 
(24.ϳ m, 441 kW) during May 201ϵ, while
targe�ng whitefish. 

The test codend and extension piece 
were constructed from ϵ0 mm Tϵ0 
(turned ϵ0Σ) mesh. The standard codend 
and extension piece were constructed 
from diamond (T0) ϴ0 mm mesh. 

    Substan�al reduc�ons in catches of 
    whi�ng, small haddock and small cod    
    Substan�al increases in catches of 
    monkfish and larger haddock
    Added as gear measure in the Cel�c Sea 

The fishing circle of the twin-rigged hopper
trawls was ϱϱ0 п ϴ0 mm.

Species

,addock ф ϯ0 cm
,addock ш ϯ0 cm
Whi�ng ф 2ϳ cm
Whi�ng ш 2ϳ cm
Whi�ng ш ϯ2 cm
Cod ф ϯϱ cm
Cod ш ϯϱ cm
Monkfish

Standard
gear (kg)

ϯ12
ϴϳϲ

2ϱ
ϯ0ϳ
14ϯ

ϲ4
1ϵ2
244

Tϵ0 
(kg)

ϯϱ
1,2ϯϲ

1
ϲ0
ϱϲ
2ϲ

1ϵ2
ϯϴ0

Diīerence
(й)
-ϴϵ
41

-ϵϳ
-ϴ0
-ϲ1
-ϱϵ

0
ϱϲ

geartrialsΛbim.ie

minimum conserva�on reference siǌe (MCRS)
market siǌe



FURTHER INFORMATION
h�ps://�nyurl.com/raised-fishingline

Reducing cod catches with a raised fishing line 
in whitefish trawls 

AREA, VESSEL

The twin-rig catch comparison trial took 
place in the Cel�c Sea (ICES ϳg) on board
a 2ϱ m whitefish trawler during March 
201ϳ, while targe�ng whi�ng.

GEAR MODIFICATION

Two iden�cal whitefish trawls 
(ϲ20 п ϴ0 mm fishing circle) were used 
during the trial.
On the standard gear the ground gear/ 
fishing line arrangement was unaltered.
On the test gear the droppers between 

RESULTS

    Reduced catches of cod, Ňaƞish, 
    monkfish, and skate and ray
    Substan�al increases in whi�ng and 
    haddock catches
    Total catch value increased by 14й
    Added as gear measure in the Cel�c Sea

the fishing line and the ground gear were 
lengthened to 1 m.

Species

Cod
Whi�ng
,addock
Flaƞish
Monkfish
Skate and ray

Standard
gear 

(kg)
ϳϵϴ

2ϳ0ϲ
1ϵϳϱ

ϱϴ4
202
124

Diīerence
(й)
-ϯϵ
ϴϳ
ϯϳ

-ϱϳ
-ϳ2
-ϴ0

4ϴϴ
ϱ0ϲϵ
2ϳ1ϯ

2ϱ0
ϱϳ
2ϱ

Raised
fishing 
line (kg)

geartrialsΛbim.ie

1.0 m
Fishing line

Substrate

Ground gear
Bunt
bobbin

Chain
dropper

Rope droppers
Trawl wing



AREA, VESSEL

The 24 single-rig alternate-haul catch 

comparison trial took place in the Cel�c 
and Irish Seas (ICES 7a,g) on board the MFV

Northern Celt (SO472) (25 m, 600 Kw) 

during March and April 2019, while 

targe�ng whitefish.

GEAR MODIFICATION

Following on from the previous field and 
Ňume tank tes�ng of a trawl with 1 m 
droppers between the fishing line and 
ground gear͖ modifica�ons were made to

the bridle configura�on to improve 
opera�on. An addi�onal bridle was a�ached 
between the fishing line and upper bridle.    

FURTHER INFORMATION
h�ps://�nyurl.com/staggered-line
geartrialsΛbim.ie

Reducing unwanted fish catches with a staggered 
fishing line in whitefish trawls

Trawl wing

RESULTS

    Moderate reduc�ons in cod and haddock 
    Substan�al reduc�ons in small whi�ng,
    Ňaƞish, skate and ray, and dogfish
    Improves gear performance    

    Added as gear measure in the Cel�c Sea 
    

Species

Cod

Haddock

Whi�ng ш 31$

Whi�ng < 31$

Flaƞish
Skate and ray
Dogfish

Standard

gear 

(kg)

83

3,057

545

455

609

160

1,480

Diīerence
(%)

-29

-21

3

-46

-69

-78

-88

59

2,783

562

246

188

35

180

Staggered

fishing 
line (kg)

$market size (cm)

Double bridles
“New” middle bridleSingle

bridle

1.0 m
Fishing line

Substrate

Ground gear

Bunt

bobbin
Chain

dropper

Rope droppersTrawl wing

Middle bridle

h�ps://�nyurl.com/raised-fishingline

Reducing cod catches with a raised fishing line 
in whitefish trawls 

The twin-rig catch comparison trial took 
place in the Cel�c Sea (ICES ϳg) on board
a 2ϱ m whitefish trawler during March 
201ϳ, while targe�ng whi�ng.

Two iden�cal whitefish trawls 
(ϲ20 п ϴ0 mm fishing circle) were used 
during the trial.
On the standard gear the ground gear/ 
fishing line arrangement was unaltered.
On the test gear the droppers between 

    Reduced catches of cod, Ňaƞish, 
    monkfish, and skate and ray
    Substan�al increases in whi�ng and 
    haddock catches
    Total catch value increased by 14й
    Added as gear measure in the Cel�c Sea

the fishing line and the ground gear were 
lengthened to 1 m.

Species

Cod
Whi�ng
,addock
Flaƞish
Monkfish
Skate and ray

Standard
gear 

(kg)
ϳϵϴ

2ϳ0ϲ
1ϵϳϱ

ϱϴ4
202
124

Diīerence
(й)
-ϯϵ
ϴϳ
ϯϳ

-ϱϳ
-ϳ2
-ϴ0

4ϴϴ
ϱ0ϲϵ
2ϳ1ϯ

2ϱ0
ϱϳ
2ϱ

Raised
fishing 
line (kg)

geartrialsΛbim.ie

1.0 m
Fishing line

Substrate

Ground gear
Bunt
bobbin

Chain
dropper

Rope droppers
Trawl wing



AREA, VESSEL

This industry-led trial took place in the 

Cel�c Sea (ICES ϳjΘg) on board MFs 
Rſise Catrşona (T100) (24 m, 41ϯ kW), 
a Scoƫsh seiner (SSC), during November
201ϴ.

GEAR MODIFICATION

Two iden�cal single-rigged seines (ϲϴ m 
footrope), were fi�ed with codends made
from Tϵ0 (turned ϵ0Σ) 100 mm or 
diamond 120 mm mesh. There was no 
square-mesh panel present on either seine. 

FURTHER INFORMATION

Reducing haddock catches with a 120 mm
 diamond-mesh codend

RESULTS

sery few small fish were caught in either
gear
The 120 mm caught around half as many 
haddock and three �mes more whi�ng 
The 120 mm codend was added as a 
gear measure in the Cel�c Sea

h�ps://�nyurl.com/120-mm-codend
geartrialsΛbim.ie

,auling direc�on

(a) (b) (c)

(d) (e)

Seining opera�on:

Start/
finish

The gears were fished using alternate hauls
with codends rotated once during the trip. 

120 (й)
ϯ4
ϵϱ
ϱϱ
ϳϯ

100
42
14
ϯϴ

Tϵ0 (й)
ϲϲ

ϱ
4ϱ
2ϳ

0
ϱϴ
ϴϲ
ϲ2

Total (kg)
ϯ,0ϴϵ

12
2,ϲ1ϳ

ϱϳϲ
1

2ϱϴ
ϱ

24ϲ

Species 
Haddock ш ϯ0 cm#

,addock ф ϯ0 cm#

,ake ш 2ϳ cm#

Whi�ng ш 2ϳ cm#

Whi�ng ф 2ϳ cm#

Cod ш ϯϱ cm#

Cod ф ϯϱ cm#

Megrim ш 20 cm#

#minimum conserva�on reference siǌe (MCRS)

Percentage of total catch weight in each codend 



AREA, VESSEL

This industry-led trial took place in the 

Cel�c Sea (ICES ϳjΘg) on board MFs 
Rſise Catrşona (T100) (24 m, 41ϯ kW), 
a Scoƫsh seiner (SSC), during October 
201ϵ.

METHODS

Plaice were caught using a single seine 
under normal fishing condi�ons. All plaice 
were assessed for vitality and injuries.
Comparisons were made with a Danish- 

FURTHER INFORMATION

Plaice vitality in a seine fishery

RESULTS

Most plaice in execllent or good condi�on
ϴϳй survival rate es�mate, based on 
Danish-seine study
Application made for a high survivability 
exemp�on from the landing obliga�on

geartrialsΛbim.ie

seine (SDN) study completed in ICES 
division ϯa.

Plaice (й)
ϱϵ
2ϵ
12

1

Plaice (No)
2ϴ2
1ϯϲ

55

4

sitality
Excellent
Good

Poor

Dead

Cel�c Sea (ICES ϳjΘg) on board MFs 
Rſise Catrşona (T100) (24 m, 41ϯ kW), 
a Scoƫsh seiner (SSC), during November
201ϴ.

Two iden�cal single-rigged seines (ϲϴ m 
footrope), were fi�ed with codends made
from Tϵ0 (turned ϵ0Σ) 100 mm or 
diamond 120 mm mesh. There was no 
square-mesh panel present on either seine. 

Reducing haddock catches with a 120 mm
 diamond-mesh codend

sery few small fish were caught in either
gear
The 120 mm caught around half as many 
haddock and three �mes more whi�ng 
The 120 mm codend was added as a 
gear measure in the Cel�c Sea

h�ps://�nyurl.com/120-mm-codend
geartrialsΛbim.ie

,auling direc�on

(a) (b) (c)

(d) (e)

Seining opera�on:

Start/
finish

The gears were fished using alternate hauls
with codends rotated once during the trip. 

120 (й)
ϯ4
ϵϱ
ϱϱ
ϳϯ

100
42
14
ϯϴ

Tϵ0 (й)
ϲϲ

ϱ
4ϱ
2ϳ

0
ϱϴ
ϴϲ
ϲ2

Total (kg)
ϯ,0ϴϵ

12
2,ϲ1ϳ

ϱϳϲ
1

2ϱϴ
ϱ

24ϲ

Species 
ш ϯ0 cm

,addock ф ϯ0 cm
,ake ш 2ϳ cm
Whi�ng ш 2ϳ cm
Whi�ng ф 2ϳ cm
Cod ш ϯϱ cm

ф ϯϱ cm
Megrim ш 20 cm

minimum conserva�on reference siǌe (MCRS)



FURTHER INFORMATION

Post-capture condi�on of cuckoo ray in an 
o�er trawl fishery

AREA, VESSEL

The study took place in December 201ϴ in 
the Irish Sea (ICES ϳa), onboard the MFs 
Eblana (22 m, 442 kw) when targe�ng skate 
and ray.

ϴ4й of Cuckoo ray in excellent condi�on
Cuckoo ray condi�on compares well with 
other ray species.
Survival exemp�on extended from 1 to ϯ 
years

METHODS

All Cuckoo ray and random samples of the 
other Raja species were assessed for
vitality, reŇexes and injuries. 

sitali�es were categorised as: Excellent, (A)͖ 
Good, (B)͖ Poor, (C)͖ Dead, (D)

h�ps://�nyurl.com/Cuckoo-ray-survival
geartrialsΛbim.ie

FISHING OPERATIONS

An o�er trawl with 1ϲ͟ hoppers and a 120 
mm diamond-mesh codend was used.

RESULTS
Cuckoo Ray
Blonde Ray
Spo�ed Ray
Thornback Ray

1.0

0.ϴ

0.ϲ

0.4

0.2

0.0

Excellent Good Poor Dead
sitality

Pr
op

or
�o

ns



FURTHER INFORMATION
h�ps://�nyurl.com/sole-survivability

Sole survival in the o�er trawl fishery   

AREA, VESSEL

The study took place on the Galway and 
Aran fishing grounds (ICES ϳb) on board 
MFs <aren Mary (11.ϲ m͖ 1ϱ0 kW) during
September 201ϵ.

METHODS

A single-rigged trawl (ϯϴ0 п ϴ0 mm fishing 
circle) with a ϯ00 mm square-mesh panel 
and an ϴ0 mm diamond mesh codend was
used. Sole caught in tows averaging 2 hr

RESULTS

ϱ0й of sole survived
,igh water and air temperatures provided 
a worst case survival es�mate
Application made for a high survivability 
exemp�on from the landing obliga�on

4ϴ min were monitored at the onshore facility 
in Galway Mayo Ins�tute of Technology.

geartrialsΛbim.ie

Post-capture condi�on of cuckoo ray in an 
o�er trawl fishery

The study took place in December 201ϴ in 
the Irish Sea (ICES ϳa), onboard the MFs 
Eblana (22 m, 442 kw) when targe�ng skate 
and ray.

ϴ4й of Cuckoo ray in excellent condi�on
Cuckoo ray condi�on compares well with 
other ray species.
Survival exemp�on extended from 1 to ϯ 
years

All Cuckoo ray and random samples of the 
other  were assessed for
vitality, reŇexes and injuries. 

sitali�es were categorised as: Excellent, (A)͖ 
Good, (B)͖ Poor, (C)͖ Dead, (D)

h�ps://�nyurl.com/Cuckoo-ray-survival
geartrialsΛbim.ie

An o�er trawl with 1ϲ͟ hoppers and a 120 
mm diamond-mesh codend was used.

Cuckoo Ray
Blonde Ray
Spo�ed Ray
Thornback Ray

1.0

0.ϴ

0.ϲ

0.4

0.2

0.0

Excellent Dead
sitality

Pr
op

or
�o

ns
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