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CONCLUSION

Numerical modelling

Sediment Profile Imagery (SPI)

WHICH TRAWL CAUSED 
THE GREATEST 
DISTURBANCE?

TOTAL GEAR PENETRATION

Mobilisation of sedimentPenetration into the sediment
Hydrodynamic modelling + verification

Multibeam echosounder

Frisian Front experiment SumWing trawl PulseWing trawl

Mobilised sediment layer (cm) 0.7 0.8

Depth of disturbance (cm) 3.4 1.0

TOTAL GEAR PENETRATION (cm) 4.1 1.8

Penetration depth (cm) Voordelta Frisian Front

Electrodes 0.5 1.2

Tickler chains 0.2 - 0.9 1.7

Trawl shoes 6 (Pulse Trawl)
0.8 (Tickler-chain trawl)

No shoes

Wing-shaped foil No wing 1.7 - 1.95 (PulseWing)
2.2 - 2.5 (SumWing)

Sediment mobilisation was largely influenced by hydrodynamic drag of the netting material, 
which resulted in limited differences between tickler-chain and pulse trawls in both experiments

Empirical verification in Voordelta experiment

Mean trawl track depth
SumWing Trawl  > PulseWing Trawl 

1.5 cm > 0.9 cm
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Front viewFront view

Backscatter analysis

Depth of disturbance
SumWing > PulseWing
Trawl 3.4 cm > 1.0 cm

Recovery
of the oxidised layer
not within 48 h after
Sumwing trawling

Sediment reworking
Box corer sampling
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Control site SumWing trawl PulseWing trawl

grain size (mm)

Both SumWing and PulseWing
trawls caused coarsening of the 
top sediment layers (winnowing)

SumWing trawls also injected 
finer sediment particles into the 
deeper layers, which is not 
mirrored in any natural process
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Cumulative probability of occurrence

SumWing trawls (3.11 dB)
flattened seabed roughness 

significantly more than 
PulseWing trawls (2.37 dB)

The mobilisation of sediment into the water column was comparable between both gears but the PulseWing trawl 
penetrated ~50% less deep into the seabed in comparison to the SumWing trawl. Pulse trawls reduced most mechanical 
impacts on the seabed (disruption of the oxidised layer, surface boundary roughness, trawl track depths, vertical particle 
size distribution) compared to trawls with tickler chains in sandy sediments in the North Sea.
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SEABED AFTER 
TRAWLING

Trawl track
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Experimental sites and fishing gears

N=8

N=9
N=3

Seabed-contact point of the wing-shaped foil

Ground rope

Two experiments in the North Sea
Three experimental sites each

12 m Tickler-chain SumWing Trawl 12 m electro-fitted PulseWing Trawl

Electrodes

Tension relief
cords

Ground rope 2

Ground rope 1

Seabed-contact point of the wing-shaped foil

12m PulseWing trawling

No trawling (control site)

12m SumWing trawling

Voordelta

4m tickler-chain trawling

control site

4m Pulse trawling
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