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BIM Fisheries Conserva�on Solu�ons to Address Key Marine Environmental 
Issues February 2024

BIMs Fisheries Conserva�on Sec�on works closely with the Irish Fishing 
Industry on developing gear-based technical solu�ons which address key 
environmental issues. Since 2014 we have developed a suite of solu�ons which 
reduce unwanted catches or bycatch through improved gear selec�vity and 
demonstra�on of high survival rates for some captured species a�er release 
back to sea. This work helps the fishing industry meet legal requirements, 
improves fisheries sustainability and marine biodiversity.More recently, we 
developed solu�ons which help the industry deal with climate change and the 
EU energy transi�on of the seafood sector. Rela�vely simple changes to fishing 
opera�ons and use of accessible new technologies such as ar�ficial lights can 
greatly assist vessel owners in improving their energy and carbon efficiency.

This, the third itera�on of the guide leads with the latest solu�ons on energy 
efficiency followed by bycatch 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

Further Informa�on
Website: h�ps://bim.ie/publica�ons/fisheries
Email:geartrials@bim.ie
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1. Four panel trawls in a Nephrops fishery

2. Modified rigging in a Nephrops fishery

3. MLD off-bo�om trawl doors in a Nephrops fishery

4.  An image aquisi�on system in a Nephrops fishery

5. Pluto off-bo�om trawl doors in Nephrops and whitefish fisheries

6. Pair trawling in a whitefish fishery

7. Pair seining in a whitefish fishery

8. Lights on the headline in a whitefish fishery
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AREA, VESSEL
The study took place in the Irish Sea ICES 
area 7a on board the MFV Emerald Shore 
(DA 137) (16.89 m, 269 Kw) during 
November 2021, while targe�ng Nephrops.

GEAR MODIFICATION

cells were mounted behind the o�er boards which 
isolated load measurements to the trawl.

FURTHER INFORMATION

Energy efficiency of a four-panel Nephrops trawl 

RESULTS
9% increase in wing end spread and swept area
No increase in fuel consump�on and minimal 
increase in drag
Steeper trawl side taper and extensive sec�ons of 
large mesh likely helped reduce drag
Improved Nephrops catches suggests reduced fuel 
intensity

 

geartrials@bim.ie

The four-panel trawl has extensive sec�ons of 
enlarged 300 mm mesh in the top sheet and 
upper wings, and a SELTRA codend with 300 mm 
square-mesh panel (SMP) located 4.5 to 7.5 m 
from the codline. The control gear was a 
commonly used two-panel trawl with a 300 mm 
SMP located 9 to 12 m from the codline. Two load 

  Two Panel   Four panel % Difference 
  Mean   Mean 

 Loadcell force (Kgf) 1860  1945 5 
Wing end spread (m) 13  14 9 
O�er board spread (m) 46  46 <1 
Fuel usage (l/hr) 37  37 <1 
Total catch (kg)* 191  235 23 
Total fish (kg) 161  92 -43 
Total Nephrops (kg) 95  143 51 
Unwanted catch (kg) 156  90 -43 

Four-panel trawl

300 mm diamond mesh 
(upper wings, cover, and half of top sheet)

160 mm diamond mesh 
(half of top sheet)

160 mm diamond mesh 
(upper wings and cover)

Standard, two-panel trawl

AREA, VESSEL
The 16-haul study took place in the Irish Sea
(ICES Division 7a) on board the MFV Ocean 
Breeze (D 96) (17 m, 224 Kw) rigged with a 
half quad-rig configura�on during May 2022, 
while targe�ng Nephrops.

GEAR MODIFICATION

fore and a� by 3.6 m horizontal ropes in the test 
gear.

FURTHER INFORMATION

Tes�ng of modified rigging towards reduc�on of 
unwanted catches in the Nephrops fishery

RESULTS

No reduc�on in catches of small whi�ng or 

haddock

Observed reduc�ons in rays and dogfish 

Observed increases in Nephrops catches
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Fishing gear comprised two iden�cal 40 m (
footrope length) trawls with 4-panel SELTRA 
sor�ng box and codend with 300 mm square 
mesh in the top sheet. The control gear comprised 
sweeps rigged in standard half quad-rig 
configura�on. Two middle sweeps were joined 

Species Control Test Difference (%) 
Nephrops 633 818 29 
Whi�ng 63 74 17 
Haddock 69 95 38 
Plaice 136 126 -7 
Fla�ish 44 42 -5 
Lesser spo�ed 
dogfish 343 246 -28 
Rays 25 16 -36 

Control Test
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AREA, VESSEL
The study took place in the Irish Sea ICES 
area 7a on board the MFV Emerald Shore 
(DA 137) (16.89 m, 269 Kw) during 
December 2022, while targe�ng Nephrops.

GEAR MODIFICATION

The MLD doors were compared against a set of 2.25 
m² Standard trawl doors that were conven�onally 
rigged.

FURTHER INFORMATION

Preliminary assessment of MLD off-bo�om trawl 
doors in the Irish Nephrops fishery

RESULTS
Doors remained off the seabed for 89% of haul �mes

Wingend spread was reduced but no reduc�on in 

swept area

Further work needed on op�misa�on of off-bo�om 

doors with different trawl configura�ons
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The vessel fished a two-warp half-quad 
configura�on, connected to a pair of trawl doors.
For each 1.74 m² MLD trawl door, the bridles 
(with two a�achment points) comprised two 3 m 
lengths of long-link (100 mm) chain a�ached to its 
top and bo�om, while the sweeps were lengthened 
with 6 m (100 mm long-link) chain. The MLD doors 
can be pre-set to a target height above the seabed.  
 

Opera�onal parameters Standard MLD Difference (%) 
Fuel (l/Hr, per vessel) 40  37  -8 
Engine speed (RPM) 1423  1392 -2 
Vessel Speed (kts) 2.63  3.05  16 
Wing-end spread (m) 14  12 -14 
Trawl door spread (m) 47  43 -9 
Load (kgf) 2691 2528 -6 
Warp shot (m) 113 109 -4 
Swept area (m2 per 
min) 

1137  1130 -1 

Time on seabed (%)  0  89  — 

6 m chain

3 m double back strop

Raised sweep

MLD o�er board

To vessel

Standard configura�on: Demersal o�er boards and net

Modified configura�on: Off bo�om MLD o�er boards and demersal net

SweepStandard o�er board

Demersal trawl (standard ground gear)
Es�mated ground contact (shaded areas)*

Demersal trawl (standard ground gear)

To vessel

AREA, VESSEL
The trial took place on the Galway and Aran 
fishing grounds (ICES 7b) on board the MFV 
Karen Mary, (DA 127, 11.6 m, 150 Kw), during 
2023 while targe�ng Nephrops.

GEAR MODIFICATION

Figure). A single 23�m Nephrops trawl was used 
throughout.

FURTHER INFORMATION

Assessment of image acquisi�on and sediment suppression 
systems in the Irish Nephrops fishery

RESULTS
Image Acquisi�on System worked well and high-
quality images obtained 
Sediment suppressed from ground gear appears to 
have entered the trawl a� of the sediment 
suppression system
Further work on sediment suppression required to 
improve consistency of imagery
Knowledge gained will be used towards the 
development of more selec�ve and efficient fishing
opera�ons
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The image acquisi�on system was in the codend 
sec�on and comprised a box shaped tarpaulin, 
stereo GoPro Hero10 cameras and underwater 
lights. The sediment suppression system (a 3 m 
wide by 5 m long tarpaulin, a�ached to the 
footrope) was used to increase image clarity (See 

A—excessive suspended sediment; B—intermediate 
levels of suspended sediment; C—and low levels of 
suspended sediment.
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AREA, VESSEL
The preliminary assessment of the Pluto trawl 
doors took place on the Galway and Aran 
fishing grounds (ICES 7b) on board the MFV 
Karen Mary, (DA 127) (11.6 m, 150 Kw), 
during 2023.
GEAR MODIFICATION

FURTHER INFORMATION

Preliminary assessment of reduced-drag Pluto 
trawl doors 

RESULTS
Reduced load which is linked to fuel and carbon use
Reduced swept area which is linked to gear 
performance
Op�mising door size in rela�on to vessel and gear 
size might improve gear performance
Good poten�al to reduce seabed impacts
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The Pluto doors are high aspect (taller than 
long) and are likely to be very stable when on the 
seabed due to a low centre of gravity and most of  
their weight being in the shoe at the base.We 
conducted two trials with the Pluto doors, Trial 1 
against Standard A doors in a Nephrops fishery, Trial 

Opera�onal parameters  Standard A Pluto Difference (%) 

Size (m2) 1.6 1.1 -31 
Weight (kg) 148 124 -16 
Load (Kgf) 1,305  1,168 -11 
Mean Engine revs (RPM) 1,191 1,116 -6 
Speed over ground (SOG) (m s-1) 1.31 1.34 2 
Swept area (m2 per min) 1,449 1,357 -7 

Opera�onal parameters Standard B Pluto  Difference (%) 
Size (m2) 2.1 1.1 -48 
Weight (kg) 300 124 -69 
Load (Kgf) 1,480 1,134 -23 
Engine revs (RPM) 1,252 1,184 -5 
Speed over Ground (SOG– m s-1) 1.29 1.31 2 
Swept area (m2 per min) 4,445 3,383 -24 

2 against Standard B doors in a whitefish fishery. 
Both trials used a single rigged 23 �m trawl.

TRIAL 1

TRIAL 2

AREA, VESSEL
The study took place on board two 25 m 
trawlers in the Irish sector of ICES Divisions 
7g and 7j in the Cel�c Sea in October 2022, 
while targe�ng mixed-demersal fish species.

GEAR MODIFICATION

sales notes and opera�onal data. 

FURTHER INFORMATION

Assessment of pair fishing towards more efficient 
targe�ng of demersal fish species

RESULTS
40% reduc�on in fuel use

29% increase in catches

32% increase in profitability

Major scope for scale-up in the Irish whitefish 

sector
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Comprising a mixture of combina�on (wire rope) 
and wire diameters, the sweeps used during pair 
trawling were ~ 4.5 �mes greater in length than the
normal ‘solo’ sweep arrangement. The same single-
rig trawls and 120 mm mesh codends were used in
both pair and solo opera�ons on board the trial 
vessels. An economic analysis was conducted using 

Opera�onal data Solo 
vessel 

Pair 
vessels 

Difference 
(%) 

Fuel (l/Hr, per vessel) 93 56 -40 
Engine Load (%) 56 35 -38 
Wing-end spread 
average (m) 

 
29 

 
29 

 
0 

Sweep angle (o) 12 10 -17 
Trawl door/ sweep 
divergence (m) 

 
93 

 
287 

 
>100 (3.1×) 

Es�mated Swept area 
(km2) 

 
2.5 

 
7.9 

 
>100 (3.2×) 

Lough Sw
illy

D150

Lough Sw
illy

D150

up to 500 m
between vessels Warp 3:1 (or as normal working ra�os)

up to 150 �m (274 m) of 22–24 mm wire

Heavy sweeps 150 �m (274 m) of 26–36 mm wire in two or 
three lengths (depending on vessel size)

Seine ropes 3–4 coils (660–880 m)
— 40–60 mm combina�on (depending on vessel size)

Bridles 30 �m (55 m), wire for top and
 chain or rubber for lower leg

To Vessel

To 
Vessel

To 
Vessel

50 – 150 m between trawl and doors

50 – 100 m

up to 500 m
between vessels

900 – 1200 m between trawl
 and towing warps

Single Trawl

PairTrawl

Swept areas of single and pair trawls 

towing 
warps
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AREA, VESSEL
The pair-seine trial was conducted on board 
two Irish seiners of 26 m and 27 m targe�ng 
mixed-demersal fish species in the Irish sector 
of ICES Divisions 7g and 7j in the Cel�c Sea in 
September 2023

GEAR MODIFICATION

Comparisons were made with subsequent solo-
seine trips on the same ground. 

FURTHER INFORMATION

Assessment of pair-fishing opera�ons in the Irish 
demersal seine fishery

RESULTS
25% reduc�on in fuel use
25% reduc�on in greenhouse gas emissions
32% mean reduc�on in engine load
Catch rates were similar during day�me
In contrast to solo opera�ons, pair-seining 
successfully caught fish during hours of darkness
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The seine rope configura�on comprised 660 meters 
of 60 mm seine (combina�on) rope and 259 meters 
of 32 mm wire between the net to the Dyneema 
warp. Chain clump weights (1,000 Kg) were used to 
counteract the buoyancy in the Dyneema warp.  

Vessel Solo seine Pair seine Difference (%) 
Average Fuel (l/hr)    
Dillon Owen 92  69   -25 
Ocean Crest 100  75  -25 
Average Engine load (%)    
Dillon Owen 53 36  -32 
Ocean Crest 40 27  -33 
Carbon (kg CO2 eq./hr)   
Dillon Owen 259 195 -25 

Ocean Crest 281 210 -25 

Es�mated swept area 
(km2) 

4.5 7.6 68 

Seine ring 2,400 m

Total distance travelled during fishing 5,200 m

Single
Seine

To 
Vessel

To 
Vessel

Average 312 m
between sweeps 

at clumps

919 m between trawl 
and towing warps

Pair 
Seine O

H

A

Swept areas of single and pair seines 

up to 519 m (average 395m)
between vessels Dyneema warp up to 364m (average 334 m)— 24 mm  

Clump weight (1000 kg) 

Seine pole 

Wire sweeps 273 m (3×91 m)— 32 mm   

Combina�on rope 660 m (3×220 m)
— 60 mm  

Bridles 55 m; wire (18 mm)
for top and chain (16 mm)
 for lower

AREA, VESSEL
The catch comparison study took place in 
ICES area 7j onboard the MFV Virtuous (S80) 
(23.4 m, 400 Kw) during March 2023 while 
targe�ng mixed demersal fish species. 

GEAR MODIFICATION

square mesh panel (SMP) in line with current 
regula�ons. 

FURTHER INFORMATION

Ar�ficial light on the headline towards improving energy 
efficiency while targe�ng mixed demersal fish species

RESULTS
 51% increase in haddock catch weight with lights 
on the headline during nigh�me
64% increase in the value of haddock caught with
 lights during nigh�me
Simple, inexpensive op�on to boost catch and 
energy efficiency
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The vessel fished a single-rig o�er trawl with 14 
Lindgren-Pitman® green light emi�ng diodes 
(LEDs) spaced ~1.5 m apart on the headline. 
Trawl deployments alternated between ‘lights on’ 
(test) and ‘Lights off’ (control). The vessel deployed 
a 100 mm diamond (T0) mesh codend and 160 mm 

  Control (kg) Test (kg) Difference (%) 
Species Day Night Day Night Day Night  
Haddock 1,304 1,451 1,189 2,193 -9 51 
Non-commercial species 818 214 533 226 -35 5 
Monkfish 88 68 54 40 -40 -41 
Fla�ish 80 34 59 19 -26 -44 
Hake 74 13 45 17 -39 28 
Other fish 70 16 23 8 -67 -50 
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9.  300 mm square mesh panel
10. SELTRA sor�ng box
11. SELTRA sor�ng box compared with a 300 mm square mesh panel
12. SELTRA sor�ng box (with 90 mm mesh)
13. Swedish grid
14.  Nephrops catch sensor (Notus Echo) on a Swedish grid
15.  Dual-codend separator
16.  Dual-codend separator compared with a 100 mm codend
17.  Dual-codend separator compared with a 300 mm square mesh panel
18.  Dual-codend net plan
19.  Bycatch escape corridor
 

II A.  Reduce under size, over quota and non-target fish species
  in the Nephrops trawl fishery using a:2.A Reduce under size, 

over quota and non-
target fish species 
in the Nephrops 
trawl fishery

2.A Reduce under size, over quota and non-target  
fish species in the Nephrops trawl fishery using a:
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AREA, VESSEL

RESULTS

This trial took place in the Aran grounds
(ICES VIIb) on board the 22 m trawler MFV 
Ki�wake (G25), during May 2021.

GEAR MODIFICATION
A dual codend, with a 80 mm diamond mesh 
lower codend and 90 mm T90 (mesh turned
90o) upper codend was compared against a
single 80-mm dimond-mesh codend with a 
300 mm SMP in a half-quad configura�on.  

FURTHER INFORMATION

Comparing catches between the dual codend and a 
80 mm codend with 300 mm square mesh panel

Gear measure with Nephrops high survivability 
exemp�on in ICES sub area 7

83% of gurnards captured in upper codend

Substan�al reduc�on in catch sor�ng �mes
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Adapter sec�on Separator sec�on

Upper codend 
90 mm (T90)

Inclined panels

Lower codend 80 mm (T0; Diamond)

Extension

Tow Direc�on

Codend

Species

Nephrops
Wanted fish
Gurnard
Lesser spo�ed
dogfish
Unwanted fish

Standard
codend (kg)

82
13
26

18
3

Difference
(%)
-13

>100
-15

-12
0

Dual codend
(kg)
71
28
22

16
3

Substan�al increase in wanted fish catches 
with the dual codend 

FURTHER INFORMATION

Dual codend net plan

geartrials@bim.ie
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80 mm (diamond)
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AREA, VESSEL
This trial took place in the Irish Sea (ICES 
VIIa) on board the 17 m trawler MFV 
Ocean Breeze (D96) and the 12 m RV T 
Burke II, during June 2021.

GEAR MODIFICATION
We assessed the u�lity of side-scan sonar in 
visualising gear modifica�ons in the Irish
Nephrops fishery. A bycatch escape corridor
between half quad-rig trawls was used for
this purpose. 

FURTHER INFORMATION

Using side-scan sonar to visualise the 
bycatch escape corridor

Escape corridor/gap warrents further
evalua�on 

RESULTS
Side-scan imaging successfully used to
visualise fishing gear modifica�ons 

Poten�al to fast track fishing gear 
development 

geartrials@bim.ie

Typical set up Alterna�ve set up Alterna�ve set up with gap

Alterna�ve set up with corridor

2.B Reduce under size 
Nephrops in the 
Nephrops trawl
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20. Demonstra�ng Nephrops high survivability using a SELTRA
21.  Increasing codend mesh size from 70 to 80 mm
22.  Modifying the codend circumference
23.  Using a Nephrops sor�ng grid

II B. Reduce under size Nephrops in the Nephrops trawl by:
2.B Reduce under size Nephrops 

in the Nephrops trawl by:
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2.C Reduce under size, 
over quota and non-
target fish species in 
the mixed demersal 
trawl fishery 
targeting fish species
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24.  Using 80 mm T90 mesh codend to reduce undersize whi�ng
25.  Using 90 mm T90 mesh codend to reduce catches of small fish
26.  Using 100 mm T90 mesh codend to reduce haddock catches
27.  Using four-panel T90 codend to reduce unwanted catches
28.  Raising the fishing line to reduce cod catches
29.  Staggering the fishing line to reduce unwanted fish catches
30.  Lights on the raised the fishing line to reduce unwanted catches
31.  Assessing plaice survivability in a seine fishery
 
 

II C. Reduce under size, over quota and non-target fish species in 
 the mixed demersal trawl fishery targe�ng fish species by:

2.C Reduce under size, over quota and non-target fish species  
in the mixed demersal trawl fishery targeting fish species by:
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AREA, VESSEL

RESULTS

This trial took place in the Irish Sea (ICES 
VIIb) on board a 22 m trawler during March
2020.

GEAR MODIFICATION
A 100 mm T90 (mesh turned 90o) codend and 
extension was compared against a 120 mm 
diamond  (T0) mesh codend and extension to 
assess its equivalent selec�vity. The codends 
were a�ached to a single-rigged high opening 

FURTHER INFORMATION

Reducing catches of small haddock with a 100 mm
 T90 codend in the Irish Sea

The 100 mm T90 codend added as a gear
measure in the Irish Sea

Selec�vity improved for haddock with the 100
mm T90 codend 

The catch value increased with the 100 mm
T90 codend 

geartrials@bim.ie

whitefish trawl. The trial was completed using 
alternate hauls.

Species

Haddock < 30 cm
Haddock ≥ 30 cm
Cod ≥ 35 cm 
Whi�ng < 27 cm
Whi�ng ≥ 27 cm
Plaice < 27 cm
Plaice ≥ 27 cm

T0 120 
(kg)

2565
1897

169
12
19
43

266

T90 100 
(kg)

1520
1100

179
13
21

246
442

Difference
(%)
-41
-42

6
8

11
>100

66
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AREA, VESSEL
This trial took place in the Cel�c Sea
(ICES VIIj&g) on board an Irish demersal 
seiner, during November 2021. Haddock
is a key target species for Irish seiners, 
with addi�onal quota for this fleet.

GEAR MODIFICATION
A new four-panel 100 mm  T90 codend with 
shortened riblines or lastridge ropes along 
each selvedge was compared with a 
standard two-panel 100 mm T90 codend.

FURTHER INFORMATION

Reducing catches of small haddock with a four-panel T90
 codend in a demersal seine net fishery

34% increase in total catch value with new
codend 

RESULTS
Size selec�vity improved

The test codend caught 70% fewer small-grade,
and over 100% more medium and large grade, 
haddock
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Test
 (kg)

9
56
83
11
53

Control
(kg)

32
24
32
11
54

Difference
 (%)
-70
133
157

0
-2

Species

Haddock small
Haddock large 

Hake medium
Hake large

Haddock medium

 

Percentage of total catch weight in each codend 

T90 100 mm (set 50%)

T0 100 mm (set 35%)

Four-panel sec�on

Riblines with toggle loops used to set mesh at 35 and 50% opening

T0 100 mm (set 25%)

Riblines 

T45 80 mm 
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AREA, VESSEL
The study took place in ICES 7g & 7j on 
board the MFV Northern Celt (SO 472) (25 m, 
600 Kw) during March 2022, while targe�ng 
whitefish.

GEAR MODIFICATION

conducted using RFL gear with ar�ficial lights (test) 
and without ar�ficial lights (control).

FURTHER INFORMATION

Lights on the raised fishing line 

RESULTS
Significant 65% reduc�on in cod
Substan�al reduc�ons in market sized whi�ng and 
hake 
Reduc�ons in larger haddock
Lights on the raised-fishing line currently 
unviable due to loss of marketable catches
The raised fishing line remains an important gear 
op�on for reducing unwanted catches 
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20 Lindgren Pitman lights were a�ached to the 
fishing line of a raised-fishing -line trawl. The lights 
were spaced ~1 m apart around the centre of the 
trawl bosom. The fishing line was raised from the 
ground gear using 1-meter-long chain and 
polysteel rope droppers. Alternate hauls were 

Species Control (kg) Test (kg) Difference (%) 
Cod 437 165 -62 
Whi�ng 449 248 -45 
Haddock 2473 2146 -13 
Hake 198 92 -53 

1.0 m
Fishing line
Ground gear

Substrate

Bunt
bobbin

Chain
dropper

Rope droppers
Trawl wing

40 41



42



Further Information
geartrials@Bim.ie


