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Abstract

The fishery for brown shrimpGrangon crangohin the North Sea is carried out by more than 600 vessels with total annual
brown shrimp landings of around 20,000t. Due to the small mesh size used, the catches also contain large amounts of unwanted
by-catch. To find ways of reducing this by-catch, experiments were carried out with electric pulses. The basic idea was to
selectively invoke a startle response with shrimp without stimulating any by-catch species. A selective groundrope could then
be used in combination with electric pulses to obtain catch separation.

As a preparation for sea trials, laboratory experiments were carried out. The pulse generators were tested for their basic
characteristics. Experiments were carried out with fish and invertebrate species that are frequently caught in the brown shrimp
fishery. The effect of pulse amplitude and frequency in relation to ambient parameters on the response of these animals was
tested. To assess the effect of the pulses on these animals, survival experiments were carried out. The main conclusion was
that shrimps react strongly to the pulses and most of the other species regularly caught in shrimp trawls do not, so selective
electro-fishing has potential. The survival tests indicated that the pulses have no effect on the survival and general behaviour of
the animals that have been in the electric field.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Most selectivity enhancing measures concentrate on
the net part of the trawM/alsh et al., 2000 These aim

DOI of original article:10.1016/j.fishres.2004.10.015 at catch separation or improved filtering of the catch,
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during the capture and escape process may lead to mordia, experiments were carried out with electric fishing
tality amongst escapees. A better approach to improve (Van Marlen, 199Y. In 1997, Willy Versluys, a Bel-
selectivity, if at all possible, is to try to stop unwanted gian fishing vessel owner, visited China and reported
sizes and species from entering the net. To attain this that over 2000 fishing vessels were using electric pulses
goal, itis necessary to find alternative means of stimula- to catch penaeid shrimps. He brought a Chinese pulse
tion in the net mouth, i.e. to induce the desired reaction generator back to Belgium. This renewed the interest
from the target species without stimulating unwanted in the method.
animals. Pulse generators have been studied quite intensively
The traditional way to stimulate brown shrimp in a in the past for application in sea fisheries. The main
trawl is mechanical, i.e. by the bobbin rope. In the case interest usually focused on increasing catching effi-
of the brown shrimp Crangon crangohfishery, it is ciency of the fishing gear. Electric pulses might also
mainly the turbulence in the water that causes brown be used as an alternative stimulation to invoke selec-
shrimps to tail-flip Berghahn et al., 1995This stim- tively a reaction from shrimps without stimulating fish
ulus, together with vibrations in the sediment and di- and other invertebrates. The basic idea was to raise the
rect contact with the bobbins, indiscriminately stim- groundrope and stimulate shrimps to jump over this
ulate all animals that come into contact with it and raised groundrope. Animals not stimulated could then
offer little opportunity to alter the selectivity of the escape underneath the net.
net. A project was set up which consisted of two phases:
The idea of using electricity in fishing is very old. (1) laboratory experiments to study behaviour; (2) sea
De Groot and Boonstra (197#4)entioned a reference trials to test a preliminary design of an electro-shrimp
to Job Baster, as early as 1765, stating that electric- trawl. The present report focuses on the laboratory ex-
ity might affect shrimps and that this should be inves- periments.
tigated. Research on the application of electric pulse
fields in shrimp trawling started in the late 1960s. De
Groot and Boonstra published a first report on an elec- 2. Materials and methods
trified shrimp trawl in 1970. Some promising results
were obtained, but after a disappointing trial in 1976, 2.1. Aquaria and instrumentation
the work on shrimps was terminated. In the same pe-
riod, electro-trawls for brown shrimps were tested in We had access to seven aquaria with a total vol-
Belgium (Vanden Broucke, 1932the UK (Stewart, ume of 60001 for storage, a Plexiglas tank of 210 cm
1978 and GermanyHorn, 197¢ and mostofthework L x 110 cm Wx 60 cm H for the observation tests and
pointed at good prospects for this type of fishery. The a series of 18 aquaria of 80 cmx.60cm Wx 32cm
main objective of the work usually was to reduce fuel H for the survival tests. The bottoms of the aquaria
consumption and to increase the commercial catcheswere covered with sand and the daylight was ob-
with no or very little attention to by-catches. Some ex- scured to simulate natural conditions. Laboratory an-
periments, however, already pointed at possibilities for imals were collected in tidal waters or during short
selective fishing with electricityStewart, 1975 Re- fishing operations at sea. The animals usually adapted
search on electric fishing continued into the 1980s but well to the new environment and remained in good
then stopped almost simultaneously in all North Sea condition and feeding for a long time with very low
countries. This was mainly caused by national bans mortality.
on electric fishing driven by the fear of overfishing. In The pulse generators, available commercially, are
other parts of the world, however, interest in the fishing produced in China for penaeid shrimp fishing. This
method, especially with an application for shrimps, was type of apparatus was chosen because it had proved to
maintained. In 1987, experiments with brown shrimps work well in commercial conditions and because de-
in electric fields were reported in Lithuaniayrba and veloping a new generator would be costly in time and
Petrauskiene, 1987In the USA, a selective electri- money. Nothing was known though about the response
fied shrimp trawl was developeH©6lt, 1992, although of North Sea fish and invertebrates to the electric pulses
commercial application was not reported. Also in In- of this apparatus. Four pulse generators were available
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