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2 Description current shellfishing practices

2.1 Cockle fishery

Cockles Cerastoderma edule bury themselves just below the surface of the mud flat and
filtrate the water for algae (Figure 12). Cockles settle on the bottom of the mud flat
in June. The following year in September, they may already be large enough to be
fished. In less ideal growing conditions, particularly in muddy areas, they grow more
slowly. In that case it is at least another year before they reach fishing size. A cockle
can grow to a maximum of five centimetres and rarely lives longer than six years. The
spatfall of cockles is irregular. About once every four or five years there is a good
spatfall, creating many new cockle beds. Cockles of more than one year in age can
occur in densities of practically none to over 1000 per square metre. A cockle bed is
said to exist where the density exceeds fifty per square metre. For a more detailed
description of the ecology of cockles see e.g.Ducrotoy et al. (1991) and Dare et al.
(2004). The latter authors pay special attention to the interaction between the ecology
of cockles and fishery.

Figure 12: (a) A half-buried cockle (Cerastoderma edule) showing its short siphons and annual growth rings.
Photo Jan van de Kam.(b) Sampling a cockle bed during low tide. The cockles all derive from the sampling square,
illustrating that cockle densities can be very high. Photo Bruno Ens.

For centuries, cockles have been gathered by hand, using a sort of rake with a net
attached, the 'magic claw' (Figure 13). Mechanised cockle fishing was introduced in
the 1950s (Dijkema, 1997). The first dredges had to be emptied on board. Since the
end of the 1970s, the cockle dredges were emptied hydraulically. This allowed
continuous fishing and greatly improved the efficiency. As a result of the
introduction of mechanised cockle fishing and the increase in the number of cockle
boats (5 in 1961, 24 in 1974 and 32 in 1981), the total catches increased steadily
(Figure 14). Before 1990, the daily catch per cockle boat steadily increased until a
maximum of 60 tons of fresh cockles per day was reached in 1988 and 1989. From
then on, the average daily catch for a given season was clearly limited by the stock,
not by the fishing capacity of the boats (Ens, 2003). Presently, the total number of
mechanical fishing permits is 37. In total, 22 vessels are in use with 1 or 2 permits per
vessel. In most years since 1993, fishing was done with a lower number of vessels,
often only 5, in accordance with the expected yield during a particular year.
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Figure 13: (a) Fishermen gathering cockles by hand. Photo Cardium. (b) A close-up of the device used for hand
gathering, the so-called 'Wonderklauw'. Photo Cardium.

Figure 14: Annual landings of cockles from Dutch coastal waters. Data are taken from Dijkema (1997) for the
period 1949-1970, and from Kamermans et al. (2003c) for the period 1971-2002. Data are missing for the
years 1968-1970, 1974 and 1975.

The evaluation relates exclusively to mechanised cockle fishing, using boats and
dredges (Figure 15). Nowadays, only hydraulic suction dredges are used (Figure 16).
They have a permitted maximum width of 1 m. At the front side is a water jet that is
directed downwards and backwards. The water from this jet brings the upper layer of
sediment in suspension. A strip of metal at the underside of the dredge guides the
mixture of water, sediment, cockles and other organisms into the dredge. The dredge
is a cage with bars about 15 mm apart, so cockles less than 15 mm wide (and an
associated length of about 23 mm) and most other, smaller organisms may escape
immediately. If not, they are pumped on board together with the marketable cockles
and discarded after a rotating sieve has separated cockles and bycatch. The hydraulic
suction dredge can be used to a water depth of over 15 metres. The broad
construction and great buoyancy of the cockle boats means they have a draught of
only 50 centimetres. This enables them to work the mud flats at high tide where
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most of the cockles are found. All 22 cockle boats have two dredges. A black box on
board continuously records the position of the boat and whether or not the pumps
and suction dredges are in operation. The recorded data is processed by an
independent body (DCI).

Figure 15: Cockle boats using suction dredges in action. Photo PO Kokkels.

Figure 16: Close-up of a suction dredge. Photo Jaap de Vlas.
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Cockle fishing is subject to binding agreements laid down in an annual fishing plan.
Each spring the Netherlands Institute for Fisheries Research performs inventories of
the shellfish stocks. Based on these inventories, the Ministry of Agriculture, Nature
and Food Quality decides whether to permit cockle fishing that year. If stocks fall
short of the agreed minimum reserved for birds, no fishing is permitted. For that
reason there was no fishing in the Wadden Sea in 1991 and 1996 and in 1997 fishing
only took place below the low water mark. The Oosterschelde was closed to fishing
from 1997 to 2000 inclusive, and in 2002.

Mechanised cockle fishing takes place mainly in the Wadden Sea and also in the
Zeeland Delta (mainly in the Oosterschelde and the Western Scheldt and sometimes
in the Voordelta, which is the coastal zone in front of the Delta). The fishing season
runs from the end of August to the end of November. Yields from the Wadden Sea,
in years when fishing took place, amounted on average to a good four million kilos
wet flesh weight over the period 1990-2002. More details on current practices are
provided by Kamermans & Smaal (2002).

2.2 Mussel fishery and mussel culture

People have fished for wild mussels since time immemorial. In the nineteenth
century mussel cultivation was introduced into the Zeeland Delta (Korringa, 1976;
Smaal, 2002). Mussel cultivation lots were set out in the Oosterschelde (Figure 17),
Western Scheldt and Grevelingen. Mussel cultivation started in the Wadden Sea in
the early nineteen fifties (Figure 18). At that time a parasite decimated the mussel
population in the Delta (Korringa, 1976). Currently there are 7000 hectares of mussel
cultivation lots in the Wadden Sea, of which presently about 4000 ha is stocked with
mussels. In the Oosterschelde there are a good 2000 hectares (Dijkema, 1997). In
total, around 80 companies cultivate mussels. Black boxes have been installed on all
mussel boats since 1998 (Kamermans et al., 2003c).

Prior to 1990 it is estimated that 60 to 150 million kilos (fresh weight) of seed
mussels (Figure 19) and half-grown mussels were fished annually from the sublittoral
areas and 10 to 20 million kilos from the littoral Wadden Sea flats. During the period
1990-2003 fishing for seed mussels was almost exclusively confined to the sublittoral
areas of the western Wadden Sea, as on the intertidal areas seed fishery was only
allowed under special conditions. Since 1993, there is a policy to allow fishing on
tidal flats only if insufficient seed is available in the subtidal and if enough seed on
the flats is available. Seed fishery occurs in accordance with a fishing plan drawn up
by the PO Mussels on the basis of data from the shellfish inventories. The remaining
wild stocks of seed mussels in the Wadden Sea are also fished in spring.
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Figure 17: Mussel culture lots, indicated in grey, in the Oosterschelde.

Figure 18: Mussel culture lots, indicated in grey, in the Dutch Wadden Sea.
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Figure 19: Small mussels (Mytilus edulis) that are used as seed on culture lots. Photo Bruno Ens.

From 1992 to 2002 an annual average of 11 million kilos net fresh weight of mussels
were fished in the autumn. Three quarters went to the cultivation lots in the Wadden
Sea and the rest to the Oosterschelde. Seed mussel fishing in the spring yielded an
annual average net fresh weight of 20 million kilos. The autumn and spring catches
together amounted to an average 31 million kilos net fresh weight (weight of mussels
including shell, flesh and water within the shell, but excluding associated silt, shell
fragments, dead shells and other debris), corresponding to around 50 million kilos of
seed and half-grown mussels (gross, so including silt etc). In the Oosterschelde there
is far less spat fall and only incidental fishing for seed mussels (Bult et al., 2003b).

Half-grown mussels are imported from Germany for cultivation. These imports
average three million kilos per year. This quantity makes a limited contribution to the
total stock on the lots. Based on yield and seed fishing data the average mussel stock
on the cultivation lots in the Wadden Sea on 31 December was estimated at 50
million kilos fresh weight. This was made up of 12% seed mussels and 88% half-
grown mussels and consumption-sized mussels. The stocks of wild mussels in the
sublittoral areas of the Wadden Sea were also estimated at around 50 million kilos on
average in the period 1992-2002 (Bult et al., 2003b).

After an average of two growing seasons the fishermen harvest the mussels and offer
them at auction. Each mussel boat fishes, using four small nets which trail across the
seabed (Figure 20). Despite losses due to washing away, mechanical damage during
fishery, and predation, one million kilos of seed mussels grow into 1.7 million kilos
of consumption-sized mussels during the cultivation period (Bult et al., 2003b). This
represents a more efficient use of the seed resources than previously, when
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production efficiencies were less than 1. Before 1990, more than 1 kilo of seed
mussels was needed to grow 1 kilo of consumption-sized mussels (Dankers, 1993).

Landings of mussels have been recorded at the auction of Yerseke since 1930 (Figure
21). More details on mussel fishery and mussel culture are provided by Dijkema
(1997), Smaal & Lucas (2000), Bult et al. (2003b), Smaal et al. (2001) and Smaal
(2002).

Figure 20: Mussel boat with typical mussel dredges. Photo PO Mossels.

Figure 21: Annual landings of mussels from Dutch coastal waters. A distinction is made between mussels from
culture lots in the Wadden Sea and from culture lots in the Oosterschelde. Also indicated the timing of the
introduction of mussel culture in the Dutch Wadden Sea and the current target production. From Bult et al.
(2003b) with recent data added from Productschap Vis.
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2.3 Other activities which have an impact on the sea bed

Shellfish fishery is not the only type of human activity disturbing the sea bed that
occurs in the Wadden Sea and Oosterschelde. Here we will briefly discuss the most
relevant of these other human activities to see if they might have interfered with our
investigations of the effects of cockle and mussel fishery on the sea bed.

2.3.1 Sand extraction

In the past (before 1970) regular sand extraction occurred in the Wadden Sea mainly
in tidal channels and occasionally on tidal flats (van der Veer et al., 1985). Since 1996,
regular sand extraction, unless combined with maintenance of shipping lanes, is
reduced. Since, 2000 sand extraction is banned from the Wadden Sea, and is allowed
only in the North Sea below the 20 m depth contour. There is no interference with
our studies on cockle fishery, as cockles do not occur in these deeper gullies and
channels.

2.3.2 Harvesting of lugworms

Lugworms Arenicola marina are large worms that are used as fish bait by recreational
fishermen. Few benthic animals have burrows as deep as adult lugworms, so digging
for lugworms affects all benthic life on the spot (van den Heiligenberg, 1987).
Digging for lugworms for personal use is allowed throughout the Wadden Sea and
occurs by hand with a fork. In the Wadden Sea, commercial digging by hand is only
allowed in designated areas, but so far, no areas have been designated. Locally,
aggregations of bait diggers occur at localities that are easily reached from land, but at
the scale of the entire Wadden Sea and Oosterschelde, the impact is probably small.

Most lugworms are collected by mechanized harvesting (unpublished internal report
LNV written in 1995). Commercial mechanized harvesting of lugworms is carried
out by 4 licensed machines in 5 small areas in the westernmost part of the Dutch
Wadden Sea (Figure 22). They use a technique similar to that of mechanical cockle
fishers, but go as deep as 30 cm. This activity is detrimental to all benthic fauna (van
den Heiligenberg, 1987), but replaces the uncontrollable and equally detrimental
digging for lugworms by hand that was commonly practised 20 years ago. The total
allotted surface is about 2000 ha, of which about 70% can be used for extraction of
lugworms. Cockle beds can occur in the granted plots for lugworm digging machines.
The impact of lugworm exploitation on the Wadden Sea as a whole is probably small,
but this may not be true for the Balgzand area, where three of the four lugworm
digging machines are active (Figure 22).
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Concession areas
lugworm fisheries

Figure 22: Areas in the Dutch Wadden Sea, where mechanised digging for lugworms is allowed.

2.3.3 Digging for Nereis virens

Nereis virens is a large worm that is used as fish bait by recreational fishermen. It lives
underneath mussel beds. To collect the worm, bait diggers turn the mussels upside
down with a three-pronged fork. In the process, many mussels become buried in the
sediment and subsequently die. Clearly, this type of bait digging is highly detrimental
to mussel beds. Nonetheless, digging by hand for Nereis virens for personal use is
allowed throughout the Wadden Sea. It occurs locally, but at such a small scale that it
almost certainly played no significant role in either the disappearance of the mussel
beds, or the fact that the mussel beds were so slow to return. Commercial hand
digging of Nereis virens is only allowed in designated areas, but so far no areas have
been designated. There is some illegal digging for Nereis virens on a very small scale. A
request for commercial hand digging for Nereis virens on the Balgzand (one of the
areas permanently closed for shellfish fishery since 1993) was turned down by LNV-
Noord in 1999.

2.3.4 Fishing for shrimp

Fishery of shrimp (Crangon crangon) occurs throughout the year. The species is
abundant in coastal areas. The Wadden Sea is one of the most important fishing
areas. In total 233 fishing permits are in use, of which 90 in the Wadden Sea. Total
yield in the Netherlands amounted to 8.6 mln kg in 2000 and 7.5 in 2002
(www.pvis.nl; Welleman, 1999). Fishing for shrimp does not classify as bottom-
disturbing fishery according to Dutch law. Shrimp fishery obtained a permit under
the nature conservation law in 2001 and is allowed in areas closed under article 17
and in the areas closed for shellfish fishery, as long as no harm is done to either

http://www.pvis.nl/
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nature values for which the article 17 area was closed (like resting seals) or to
important nature values like mussel beds and seagrass beds. Fishing for shrimp is not
allowed on mussel culture lots. Differences between areas open and closed for
shellfish fishery are unlikely to be due to shrimp fishery, because shrimp fishery
occurs primarily in subtidal areas and low edges of tidal flats, irrespective of the
closure of the flat to shellfish fishery. Studies on the ecological impact of shrimp
fishery have focused on discarded bycatch, e.g. Berghahn (1994). Little is known on
the effect of shrimp fishery on benthic communities, other than the suggestion of
Buhs & Reise (1997) that shrimp fishing may have contributed to a decline of
epifaunal species during the last 100 years. In the absence of such knowledge, it was
not possible to take the effect of shrimp fishery into account in our investigations.

2.3.5 Trawling for bottom fish

Fishery on flounder with a tickler chain can be carried out on tidal flats outside the
closed areas, but the draught of the ships involved is such that this type of fishery is
mostly restricted to subtidal areas. The fishery on flounder is very limited due to the
little market value of flounder. Cockles can occur in the fished areas, but data on
interference are not available. There is hardly any bottom trawling for flatfish species
like Sole, Place and Dab in the Wadden Sea. The main fishery on these species
occurs in the North Sea rather than the Wadden Sea. The current license for bottom
trawling in the Wadden Sea is under fishery law. A permit under the nature
conservation law has yet to be made. Because bottom trawling is restricted to
subtidal areas, it almost certainly did not affect our studies on the effects of cockle
fishing on the tidal flats. And because in the subtidal of the Wadden Sea, bottom
trawling is rare, compared to fishing for seed mussels, we assumed the effect of
bottom trawling could be ignored in our studies on the effects of mussel seed fishery
in the subtidal.

2.3.6 Conclusion

Sand extractions, trawling for bottom fish and shrimp fishery are restricted to gullies,
and do not interfere with mussel beds and the benthic communities on the tidal flats.
Lugworms and Nereis virens are collected on tidal flats, but at a very small scale. In our
investigations on the ecological impact of cockle fishery and mussel fishery, we have
therefore assumed that these other human impacts disturbing the bottom could be
ignored.


