
               Pulse fishing techniques 

Conventional beam trawling and pulse trawling are two different techniques to catch flatfish. 

Conventional beam trawling 

In the conventional beam trawl fisheries, tickler chains are used for to chase flatfish from the 

seabed. Tickler chains are chains attached in the front of the net, parallel to the net opening. These 

chains are dragged over the seabed to chase flatfish out of the sediment and prevent them to quickly 

burrow in the sediment and escape underneath the net. 

Pulse trawling 

With pulse fishing, a different technique is used. Instead of chains, electrodes are used to produce 

an electric field. The cramp response immobilizes the fish for 1-2 seconds during which the fish 

are scooped up in the net. In the net the fish are outside of the electric field and the cramp ceases. 

The pulse trawl technique is particularly effective to catch sole because the sole cramp into a U-

shape, which enhances the catchability. 

Two companies have developed pulse systems for the Dutch flatfish fishery: HFK Engineering 

and Delmeco (previously Verburg-Holland). These pulse systems comply with the legal 

specifications with regard to the electrical characteristics and dimensions of the gears. The pulse 

technique is often used in combination with the SumWing technique. 

Electric field in pulse fishing 

The pulse system creates a three-dimensional electric field between the wire-shaped electrodes. 

The figure below shows the pattern of maximum field strength around the conductor (white) and 

isolator (grey) parts of the electrodes. The strength of the electric field is strongest close to the 

conductors and becomes weaker when moving away from the conductors. Outside of the net, the 

field strength is reduced to values below the threshold field strength that causes cramp. 
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Contour plot of peak field strength (V/m) around a pair of Delmeco electrodes positioned at X=0 

mm and X=325 mm. The field strength is shown in the horizontal plane (a) and the vertical plane 

(b). Locations of measurements are indicated by black dots. White parts show the conductor 

elements. The grey parts show the isolator elements. 

The field strength that an animal will experience depends on the location of the animal in the 

electric field. Animals that occur on the sea floor close to an electrode will be exposed to the 

highest field strength. Animals that occur halfway between two electrodes will be exposed to a 

substantially lower field strength. Also animals that occur above or below the sea floor will 

experience a lower field strength. The effect of the sediment hardly affects the field strength in the 

sandy and muddy sediments fished by pulse trawlers. 

The time that an organism on the seabed is exposed to sole pulses is around 1.6 seconds. It can be 

calculated by dividing the towing speed of the gear (2.5 m/s) by the length of the electrode (4 m). 

During this exposure, the field strength varies with the passage of the alternating conductor and 

isolator elements. 
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Haan et al, 2016 Contour plot of peak field strength (V/m) around a pair of Delmeco electrodes 

positioned at X=0 mm and X=325 mm. The field strength is shown in the horizontal plane (a) 

and the vertical plane (b). Locations of measurements are indicated by black dots. White parts 

show the conductor elements. The grey parts show the isolator elements.  
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Pulse characteristics 

Pulse systems generate alternating positive and negative pulses with a frequency between 40–80 

Hz and a pulse width of 100-270 µs. The peak voltage of a pulse is between 45 and 60 V. The total 

power per unit width of the gear is around 0.7 kW/m. During each pulse an electric current flows 

between a pair of electrodes. The direction of the current switches between the positive and the 

negative pulse. In between the pulses there is no electrical current. The electrical current flows for 

about 2% of the time (duty cycle). The effective voltage (mean square root) over the conductors is 

therefore much lower than the peak voltage. For a peak voltage of 60V, a square shaped pulse and 

a duty cycle of 2%, the effective voltage is 8.5 V (square root of 0.02*60*60) (Source: De Haan 

et al. 2016) 

SumWing and Pulse Wing 

The pulse technique is often used in combination with a SumWing. The SumWing is a foil and has 

been developed to reduce the drag of the gear in order to reduce fuel consumption. Combining the 

SumWing technique with the pulse technique has resulted in the combined Pulse Wing. The Pulse 

Wing reduced the fuel consumption by more than 40% as compared to a conventional beam trawl. 

By only using a foil (Sumwing) and still using conventional tickler chains, fuel consumption was 

reduced by 18% (Turenhout et al. (2016). 

Rigging of a pulse system 

The figure below shows the rigging of the electrodes of a 4m HFK Pulse wing (source: De Haan 

et al., 2016). The upper panel shows the side view with a vertical net opening of 0.43 m. The lower 

panel shows the 10 electrodes that run from the wing (left) to the footrope of the net (right). The 

electrodes create an electric field of about 4 x 4 meters. Each electrode consists of 12 conductor 

elements, evenly placed over a length of 3.92 m, that are in contact with the seabed. The conducting 

part of an electrode ranges between 26% and 40% of the total length that has contact with the sea 

floor. The isolated joint is used to exchange electrodes. To absorb the tensile forces on the 

electrode, a disc-protected rope is rigged alongside each electrode between the beam or SumWing 

and the ground rope. 
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