Cadmium concentration in shrimp
The North Sea is the receptacle for large quantities of wastes from the
densely-populated and highly industrialised northwestem part of the European
continent. Because of the intervention of a number of physical and chemical
processes contaminants are not distributed in the marine environment in
accordance with the mixing of fresh and salt water. As a resuit of processes such
as adsorption, desorption, aggregation, sedimentation and mobilisation,
contaminants may or may not remain behind in coastal zones. The mixture of
substances which is transported further towards and into the sea may
consequently differ greatly both in quantity and in composition from that in river
water. Biological processes also greatly affect what happens to contaminants.
Various criteria can be employed to establish whether the sea is polluted: short
or long-term damage to natural communities, threat to human health and
reduction of the recreational and aesthetic value of the marine environment. The
pollution of the environment with excessively large quantities of substances
which normally occur in low concentrations (heavy metals and oil components)
and with industrially synthesised compounds (e.g. halogenated hydrocarbons)
affects all forms of life (from molecule to ecosystem). The length of time from
the momer|t of pollution until the appearance of harmful effects and the period
during which the biota is affected, may vary from a few hours to decades.

Crangon allmanni (Kinahan, 1857)

The map shows the geographical distribution of the concentration of the
heavy metal cadmium (Cd) in the shrimp (Crangon allmanni). The shrimp is very
common and occurs nearly everywhere on soft bottoms in the North Sea. The
total area of distribution extends from southern Norway and the western Baltic,
to the west coast of England and the Atlantic coast of Morocco, the
Mediterranean Sea and the Black Sea. The shrimp feeds mainly on polychaete
worms andi bivalve larvae.
The cadmium concentrations in shrimp are highest in the northern part of the
NCS and decline in the direction of the Netherlands coast. This distribution does
not correspond with the distribution of cadmium in the sediment. This may be
because cadmium spreads in water in combination with phosphate. The north
Atlantic deep seawater contains a relatively large amount of phosphate and
possibly, therefore, also a lot of cadmium.
The map is based on samples containing of a minimum of ten individuals.
They were taken during the 1986 North Sea Synoptic Benthic Sampling
Programme from 16 April to 2 May 1986. The data were reworked for the
North Sea Atlas by J.M. Everaarts (NIOZ).

Source:
Everaarts, J.M. Flscher, CV. (1989). Micro
contaminants in surface sediments and
macrobenthic invertebrates of the North Sea. Neth.
Inst. Sea Res., Texel. NIOZ-Report 1989-6: 1-44.
Everaarts. J.M., Otter, E, Fischer, CV.

(1990).

Cadmium and Polychlorinated biphenyls: Different
distribution pattern in North Sea benthic biota.
Neth. J. Sea Res. 26: 75-82.
Kröncke, I. (1987). Lead and cadmium contents
in seiected macro fauna species from the Dogger
Bank and eastern North Sea. Helgol. Meeresunters.
41: 465-475.
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Copper concentration in shrimp
In order to evaluate the harmful effect of contaminants it is essential to
examine the emission and fate of the substances concerned. In other words,
measurements of concentrations (residues) must be related to the quantities
discharged. The results of these analyses can provide information about the
transport, distribution and chemjcal fate of the contaminant, and enable a mass
balance to be drawn up.
Contaminants are eventually absorbed in the marine organisms. It is not only
the specific physical and chemical characteristics of the substances which
determine the toxic effect of chemical compounds, but also the number of
molecules which can penetrate to those parts or biological processes in the
organism which are sensitive to the substance concerned. The following factors
are the determining ones here: external exposure and load (dose), rate of
absorption, relative distribution over the different parts of the body, metabolism,
biotransformation and rate of elimination.
The map shows the geographical distribution of the heavy metal copper (Cu)
in shrimp (Crangon allmanni). The highest concentrations are found in the
Southern Bight and locally along the coast (e.g. at the mouths of the Western
Scheldt and the Eems), i.e. where the effect of polluted river water is greatest.
The map is based on samples containing of a minimum of ten individuals.
They were taken during the 1986 North Sea Synoptic Benthic Sampling
Programme from 16 April to 2 May 1986. The data were reworked for the
North Sea Atlas by J.M. Everaarts (NIOZ).

Source:
Everaarts, J.M, Fischer, CV (1989). Micro
contaminants in surface sedtments and
macrobenthic invertebrates of the North Sea. Neth.
J. Sea Res, Texel. NIOZ-Report

1989-6:

1-44.

Everaarts, LM., Otter, E., Fischer, CV. (1990).
Cadmium and Polychlorinated biphenyls: Different
distribution pattern in North Sea benthic biota.
Neth. J. Sea Res. 26: 75-82.
Kröncke, I. (1987). Lead and cadmium contents
in selected macro fauna species from the Dogger
Bank and eastern North Sea. Helgol. Meeresunters.
41: 465-475.
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Cadmium concentration in starfish
Substances which are alien to the environment, such as chlorinated
hydrocarbons, are absorbed by living organisms, The extent to which that occurs
provides a first indication of the pollution of the marine environment. This also
applies to greatly increased concentrations of substances which are naturally
present in the marine environment.
Organisms, particularly benthic species, often remain for a long time at more
or less the same area in the marine environment. Depending upon the
immediate habitat of the organism, the manner in which it absorbs food, its
physiological status, the nature of the contaminant and the relationship between
the absorption and excretion of the contaminant, the organism will give a
certain indication of the quality of the environment. It is especially the totality of
these factors which is relevant in the event of chronic exposure.

Asterias rubens (I.)

The map shows the geographical distribution of the heavy metal cadmium
(Cd) in starfish or seastar (Asterias rubens). This starfish is fairly common and
occurs everywhere in the North Sea close to the seabed. It feeds on bivalves,
including mussels in the coastal zones. The starfish also feeds on sea snails and
sometimes^on the remains of dead fish.
The cadmium concentrations are highest in starfish in the northem part of the
NCS and decline in the direction of the Netherlands coast. This pattern roughly
corresponds with the pattern of concentration of cadmium in shrimp <85). It is
known that the heavy metal lead shows a similar distribution.
The map is based on samples containing of a minimum of ten individuals.
They were taken during the 1986 North Sea Synoptic Benthic Sampling
Programme from 16 April to 2 May 1986. The data were reworked for the
North Sea Atlas by J.M. Everaarts (NIOZ).

Source:
Everaarts, J.M., fischer, CV. (1989). Micro
contaminants in surface sediments and
macrobenthic invertebrates of the North Sea. Neth.
Inst. Sea Rei., Texel. NIOZ-Report 1989-6:1-44.
Everaarts, J.M., Otter, E., Fischer, CV. (1990).
Cadmium and Polychlorinated biphenyls: Different
distribution pattern in North Sea benthic biota.
Neth. J. Sea Res. 26:

75-82.

Kröncke, I. (1987). Lead and cadmium contents
in selected macro fauna species from the Dogger
Bank and eastern North Sea. Helgol. Meeresunters.
41: 465-475.
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PCB-138 concentration in benthic worms
Worms of the genus Nephtys spp. form a good measure of the geographical
disthbution of PCBs, because this worm is widely distributed in the North Sea. It
lives in passages in the seabed of the North Sea and is therefore very much tied
to one place. The concentrations of the different PCB congeners in gill-breathing
organisms such as Nephtys are mainly determined by the partitioning between
body fat, blood and the surrounding seawater.

Habitat of Nephtys spp

The map shows the geographical distribution of an exemplary congener, with
the number CB-138, in the benthic worm. See map 34 for an introduction to
PCBs. It has been found that there is a concentration gradiënt of PCBs at right
angles to the Netherlands coast which is very stable in time. This is caused by
the poor mixing of the Netherlands coastal waters with water masses of oceanic
origin which reach the North Sea through the English Channel and round the
north side of Scotland. The range of concentrations in the southern North Sea
amounts to a factor of 10-15 ( 3 4 ) . This factor also applies to most of the other
congeners studied, since their concentrations vary in the same way as that of
CB-138.
N.B. Very recent research has shown that about 2 5 % of the mapped
concentrations of CB-138 is contributed by two other CB congeners. For
purposes of comparison with map 34 we have nevertheless chosen to plot
CB-138 instead of a better defined congener.
It appears that the PCB concentrations in environmental components which
are relatively easy to monitor, such as sediment, benthic worms and fish, can be
linearly extrapolated to animals at the end of the food chain, such as seals. The
map shows that the PCB-138 concentrations are lowest in benthic worms from
the northwestern sector. A relatively large amount of water from the Atlantic
Ocean flows into this part of the North Sea.
Experimental research on seals has shown that seals which eat fish from the
cleaner Atlantic water have a PCB concentration in their bodies 5 times lower
than that of seals fed with fish from the Wadden Sea, i.e. close to the coast. The
latter group reproduced less than the cleaner group. If the concentrations in
benthic worms can be linearly extrapolated to seals, it may be concluded from
the map that the PCB concentrations in the coastal zone are too high to produce
a healthy seal population. The concentrations in the zone of 125-250 ng/g PEV
(Pentane Extractable Fat) therefore represent the maximum permissible level for
a healthy seal population.
The map is based on data for the period 1981 to 1988 reworked for the North
Sea Atlas by J.P. Boon (NIOZ). Each sample consisted of at least five worms, but
often of a multiple of that number.

Source:
Boon & Nieuwenhuize (NIOZ)' unpubhshed
data.
Boon, J.P, van Zantvoort, M.B., Govaert,
M.J.M.A., Duinker, J.C (1985) Organochlormes
m benthic polychaetes (Nephtys spp) and
sediments from the southern North Sea
Identification of mdividual PCB components Neth
J. SeaRes. 19:93-109
Duinker, J.C. (1991). Consequenties van
polychloorbiphenylen in sediment van de
Waddenzee voor mariene zoogdieren. Report of
the Tcchnica! Committee on Soii Protection; 134
PPEveraarts, J.M., Fischer, CV. (1989)
Microcontaminants in surface sediments and
macrobenthic invertebrates of the North Sea. Rep.
1989-6 of the Netherlands Institute for Sea
Research: 44 pp.
Reijnders, P.J.H. (1986). Reproductive failure in
common seals feeding on fish from polluted
coastal waters. Nature 324: 456-457.
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source: after Boon et al., 1985;
Boon & Nieuwenhuize;
Everaarts & Fischer, 1989

Lymphocystis in flounder
Since 1983 a number of fish species have been regularly examined for internal
and external disorders at various sites in the coastal waters. The flounder
(Platichthys flesus), in particular, has been the subject of detailed study. This fish
species is a typical inhabitant of coastal waters and estuarias, as well as of some
inland bodies and the Wadden Sea. Adults return to the same feeding grounds
each year and are more or less sedentary during the summer. Because
contaminants tend to be tranported along the coast close to the shore, the
flounder is suitable for the study of their effects, it is also particularly susceptible
to certain disorders.
Lymphocystis is a very common viral infection among flounder. The virus
causes proliferation of the connective tissue cells of the skin. Characteristic
off-white pearly nodules or warts then form on the skin of the body and/or fins.
Often clusters of these nodules are formed, which may assume a tumorous
appearance.
The visible signs of the disease may diminish or even disappear in the course
of time, but the virus remains dormant in the fish following the primary infection
and can be reactivated by natural causes or pollution-induced stress. The
monitoring of this disease therefore provides good opportunities for obtaining
information about changes in the environment which reduce the immunological
resistance of the fish.
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The map shows the relative risk (RR) of contracting lymphocystis at the
different study sites (locations). Corrections have been applied for length, sex
and study year. Relative risk is a measure of the chance of contracting the
disease and is based on the disease odds, which is the number of fish showing
signs of the disease divided by the number not showing such signs (90) .
In the area of the Rhine outflow (sites 6-8) the relative risk of lymphocystis is
about 4 to 5 compares to the Eastern Scheldt (site 4). There is a smaller relative
risk (about 2 tot 3) in the Delta zone and the Wadden Sea, particularly at sites
with low salinity.

Observed prevalence of lymphocystosis
in flounder in different areas of the Dutch
coastal waters in September
(1983- 1989)
LYMPHOCYSTOSIS

Total number D1

Number

Observed

fish exammatad

of fish

prevalence

alfected
Delta area (loc 1 4)
Norih Sea coast
(loc 5 • 7 )
Wadden Sea (loc 8 • 9)
Total (loc 1 - 9)

(%)

6167

426

6.9

5976

1265

122

1871

161

86

14041

1852

132

Research locations map 89
1

Western Scheldt

2

Western Scheldt

3

Eastern Scheldt/Voordelta

4

Eastern Scheldt/Hammen

5

Hoek van Holland

6

Umuiden

7

Callantsoog

8

Wadden Sea

9

Eems/Dollard

The percentage of fish in a sample that shows signs of the disease is called the
observed disease prevalence. The table gives a summary of observed disease
prevalence in three subzones in the Netherlands coastal waters. On average,
13.2% of flounder exhibit lymphocystis. It has also been shown that the
prevalance of the disease increases with the length of the fish and is higher in
males than in females. Recent research has shown that the occurrence of
lymphocystis is positivily correlated with salinity. Prevalence values measured in
brackish and salt water are therefore not directly comparable.
The map is based on the results of the fish disease study carried out by RWS
during the period 1983-1989; the number of fish examined was 14,041. The
Eastern Scheldt (site 4) was taken as reference (RR=1.00). The results relate to
flounder with a length of 20 centimetres or more.

Source:
Vethaak, A.D. (1985). Prevalence of fish diseases
with reference to pollution of Dutch coastal
waters. Neth. Inst. of Ftshery Investigations,
Umuiden Rep CA 85-01, 70 pp
Vethaak, A.D. (1987) Fish diseases, signals fora
diseased environment7 In; Peet, G (ed.). Reasons
For Concern (Proceedmgs of the 2nd North Sea
Seminar '86) Vol 2. Amsterdam: North Sea
Working Group, pp. 41-61
Vethaak, A.D. (1991). Het voorkomen van
visziekten in de Noordzee in relatie tot vervuiling.
V&W/RWS/DGW nota GWAO-91 005
Vethaak, A.D. (1991). Trends visziekten
Nederlandse kustwateren 1983-1989.
V&W/RWS/DGW notitie 91.10.140 (map).
Vethaak, A.D., Rhemhallt, T.A. (1991) Fish
disease as a monitor of marine pollution. the case
of the North Sea Reviews in Fish Biology and
Fisheries (in press).
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estimation of the relative risk (RR) on
lymphocystis in Platichthys flesus.
Confidence level 95%
(••(f
^ M

research location (based
on data out of 1983-1989)

UOmJ

reference point
(location 4, RR = 1.00)

source: Vethaak, 1991

Liver tumours in flounder
Epidemiological research has been conducted into fish in order to obtain a
picture of disease prevalences at sites exposed to different levels of
contaminants. The risk of disease from pollution is often greatly affected by the
length (age) and sex of the fish, as well as by the time of sampling and the
nature of the sampling site. Consequently, corrections have to be applied when
local disease prevalences are compared, in order to allow for the effects of these
variables.
Disease odds are used as a criterion for the comparison of disease prevalences.
These odds are the number of individuals showing signs of the disease divided
by the number not showing such signs. The map shows these values as relative
risk, with the disease odds for the various study sites (locations) being expressed
in relation to those of a reference site. In this study, the disease odds in the
Eastern Scheldt (site 4) serve as the reference.
Visually identifiable liver tumours (neoplasms) occurfrequently in flounder
(Platichthys flesus). The flounder is a fish species which lives in or near the
seabed. There appears to be a relationship between the occurrence of liver
tumours in flatfish and pollution by PAHs which are present in the sediment.
This disorder is therefore used to investigate the effect of carcinogenic
contamination on fish.
The map gives an estimate of the relative risk (RR) of liver tumours in flounder
at various study sites in September. A correction has been applied for length, sex
and study year. The data relate to nodules on the liver which are larger than 2
mm and are visible to the naked eye. The final diagnosis was made in the
laboratory with the aid of histolpgical techniques. The research has shown that
the occurrence of liver tumoursJncreases with the length of the fish and that the
tumours occur more frequently among females than among males.
As the map shows, flounder has a greatly enhanced relative risk of liver
tumours in coastal waters, particularly near Umuiden and Callantsoog. This
pattern corresponds with the presence of carcinogenic PAHs in the sediment,
but shows no correspondence with the presence of PCBs in the liver of the fish
itself. The disease does not occur in brackish or fresh water, even where it is
polluted.

Observed prevalence of liver tumors in
flounder in different areas of the Dutch
coastal waters in September
(1985-1989)
LIVER TUMORS

Total number of

Number

Observed

lish examinated

of fish

prevalence

allected

(%)

Delta aroa (loc 1 - 4)

4332

14

03

Norlh Saa coast
(loc 5 • 7 )

4489

84

1 9

929

3

9790

101

Wadden Sea (loc 8 - 9|
Total (loc 1 - 9)

03

1 0
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1

Western Scheldt

2

Western Scheldt

3

Eastern Scheldt/Voordelta

4

Eastern Scheldt/Hammen

5

Hoek van Holland

6

Umuiden

7

Callantsoog

8

Wadden Sea

9

Eems/Dollard

The table gives a summary of the observed prevalences of liver tumours in
flounder originating from three subzones in Netherlands coastal waters. An
average of 1 % of the larger flounder were found to be affected.
The map is based on the results of the fish disease study carried out by RWS
during the period 1985-1989; the number of fish examined was 9,750. The
Eastern Scheldt (site 4) was taken as reference (RR=1.00). The results relate to
flounder with a length of 25 centimetres or more.

Source:
Vethaak, A.D. (1991). Diseases of flounder
(Platichthys flesus) In the Dutch Wadden Sea and
their relation to stress factors. Neth J Sea Res. (in
press).
Vethaak, A.D. (1991). Trends visziekten
Nederlandse kustwateren 1983-1989.
V&W/RWS/DCW notitie 91.10.140 (map).

Livertumours in flounder
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source: Vethaak, 1991

Skin ulcers in flounder
Many toxic substances have been shown to undermine the immunological
mechanisms of fish, or are strongly suspected of doing so, making them more
susceptible to many kinds of infectious and non-infectious diseases. They also
enable bacteria of low pathogenicity, which normally inhabit water, to cause
infection.
It has been shown that toxic substances can damage the internal organs and
also the mucous membrane. Thus flounder (Platichthys flesus) can be heavily
affected by open skin ulcers. The disorder is characterised by circular, open
wounds, often surrounded by a hm of white bloodless tissue. It is one of the
diseases which occurrence and distribution are systematically studied because of
a possible relationship with contaminants in seawater or sediment. The bacteria
which cause these ulcers do not remain latent in fish (unlike the virus causing
lymphocystis(89)) but originate from the surrounding environment.
Assumed risk factors for the disorder are salinity fluctuations (osmotic stress),
lack of oxygen in combination with sulphide in the sediment, poor condition of
the fish and parasite damage. Contaminants which affect the protective skin,
may also play a part in causing the disease. Moreover, the activity of bacteria,
and hence their infectionsness, may increase in polluted waters.
The map shows estimates of the relative risk (RR) of open skin ulcers among
flounder at various study sites (locations) in September. A correction has been
made for length, sex and study year.
The map shows that there is an increased relative risk of ulcers in coastal
waters, especially near Umuiden and Callantsoog. It is striking that the values at
the Western Scheldt sites are even lower (RR < 1) than at the Eastern Scheldt
reference site. lts occurence is positively correlated with salinity.

Observed prevalence of skin ulcers in
flounder in different areas of the Dutch
coastal waters in September
(1983 -1989)
SKIN ULCERS

Total number

Number

Observed

fish exammated

of fish

prevalance

affected

(%)

Delta area (loc. 1 - 4)

6167

95

1.5

Norih Sea coast

5097

200

3.4

1871

34

1.8

14041

329

23

(loc. 5 - 7 )
Wadden Sea (loc 8 - 9)
Total (loc. 1 - 9)

Research locations map 91
1

Western Scheldt

2

Western Scheldt

3

Eastern Scheldt/Voordelta

4

Eastern Scheldt/Hammen

5

Hoek van Holland

6

Umuiden

7

Callantsoog

8

Wadden Sea

9

Eems/Dollard

The table gives a summary of the observed prevalences of ulcers among
flounder in three subzones in Netherlands coastal waters. On average, 2.3% of
flounder (20 centimetres or more in lenght) are affected by ulcers. Very high
prevalences of skin ulcers have recently been observed (locally attaining 50%) in
the immediate vicinity of discharge sluices in the Wadden Sea, the North Sea
Canal and the Delta zone.
The map is based on the results of the fish disease study carried out by RWS
during the period 1983-1989; the number of fish examined was 14,041. The
Eastern Scheldt (site 4) was taken as reference (RR=1.00). The results relate to
flounder with a length of 20 centimetres or more.

Source:
Vethaak, A.D. (1987). Fish diseases, signals fora
dtseased environment? In: Peet, G. (ed.). Reasons
For Concern (Proceedings of the 2nd North Sea
Seminar '86) Vol. 2. Amsterdam: North Sea
Working Group, pp. 41-61.
Vethaak, A.D. (1991). Trends visziekten
Nederlandse kustwateren 1983-1989.
V&W/RWS/DGW notitie 91.10.140.
Vethaak, A.D., Rheinhallt, T.A. (1991). Fish
disease as a monitor of marine pollution: the case
of the North Sea. Reviews in Fish Biology and
Ftsheries (in press).

Skin ulcers in flounder

Spatial measures
Coordination of user functions (map 92 and 93)
Coordination of user functions with the environment (map 94 to 96)
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Previous versions of the Mining Legislation Chart
As was stated in the commentary to map 70, the exploration and production
of minerals on the NCS are regulated by the Continental Shelf Mining Act of
1965. The Mineral Exploration Act, the Mining Act of 1810 and the Mining Act
of 1903 apply within the Netherlands territorial sea. These acts will not be
considered further here.
Many spatial conflicts occur between offshore mineral activities and other uses
of the North Sea. The Continental Shelf Mining Act contains a number of
provisions under which measures can be taken to protect interests other than
those of oil and gas. In particular, the Royal Decrees implementing Articles 3 and
12 form the basis for the Mining Legislation Chart.
Restriction areas have been designated under Sections IX, X and Xa of the
Royal Decree implementing Article 12 of the Continental Shelf Mining Act.
Within these areas conditions can be attached to licences for carrying out
minerals activities in order to protect shipping and/or defence interests. In
addition, a number of areas have been declared "closed" to mineral activities by
virtue of Article 3.
The map shows versions of the Mining Legislation Chart for 1967,1968, 1976
and 1983. There is also a version for 1986. The 1986 version was identical to
the currentd991) version, which dates from 1988 <93>.
It is striking that the Mining Legislation Chart has been constantly adapted to
new circumstances over the years. A number of closed areas (used by the
Ministry of Defence) have now been included as special restriction areas <93>. In
addition, shipping routes have been adjusted to comply with international
agreements <58>. The approach route to Europoort and its associated anchorages
has been declared a closed area. The boundary between the German and
Netherlands Continental Shelf was adjusted in 1971.
The Decrees on which the different Mining Legislation Charts are based, are
indicated in the list of sources.
Holders of exploration and production licences must conform with the Mining
Legislation Chart in force at thedate when the licence was granted. This may
result in the different uses appearing to be harmonised as shown on the Mining
Legislation Chart, but conflicting with each other in practice.

Source:
ICONA (1981). Inventarisatierapport Noordzee.
Interdepartmental Co-ordinating Committee for
North Sea Affairs, The Hague.
Royal Decree of 27 January 1967 (as amended
on 15 November 1968, 6 February 1976, 9
November 1983, 20 February 1986 and 4 July
1988), containing Mining Maps based on the
Continental Shelf Mining Act 1965 (elaborated by
the North Sea Directorate of V&W/RWS).
Ministry of Economie Affairs, DirectorateGeneral for Energy, Information Directorate (EZ)
(1991). Oil and gas in the Netherlands, exploration
and production 1990. The Hague. ISSN: 09257993.
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Current Mining Legislation Chart
The current Mining Legislation Chart is based on the Royal Decree of 4 and
22 July 1988. This has already been discussed in the commentary to map 92.
Traffic separation schemes and other important shipping routes have the
status of restriction area. The military restriction areas are used by the
Netherlands armed forces as exercise areas or as ammunition dumps.
The special restriction areas are former "closed areas" <92>. They have
continued in use as intensive firing areas, so that special conditions are attached
to the granting of licences in these areas. Only the approach channel to
Europoort and the neighbouring anchorages currently enjoy the status of closed
areas.

Source:
Ministry of Economie Affairs, DirectorateGenerat for Energy, Information Directorate (EZ)
(1991). Otl and gas in the Netherlands, exploration
and production 7990. The Hague. ISSN: 09257991.
ICONA (1981). Inventarisatierapport Noordzee.
Interdepartmental Co-ordinating Committee for
North Sea Affairs, The Hague.
Explanatory note to the Royal Decree of 20
February 1986 contaming an amendment of the
Royal Decree of 6 February 7976 (Stb. 1976, no.
102), concerning the execution of article 12 of the
Continental Shelf Mining Act on exploration and
exploitation licences with regard to oil and gas
(Stb. 1986, no. 65).

Current Mining Legislation Chart

Zoning under the MARPOL 73/78 Convention
The harmonisation between shipping and the environment is intemationally
regulated in the MARPOL convention. Harmonisation between shipping and the
environment relates particularly to operational discharges. Operational
discharges by shipping are the result of operational activities on board ships as a
result of which waste is produced. They include the following waste flows:
oil-polluted water (from engine rooms, ballast tanks, washing water from cargo
tanks), chemically polluted water (washing water from cargo tanks), ships'
garbage and sewage effluent.
The environmental effects of these operational discharges depend upon where
the discharges are made at sea. Coastal waters are generally regarded as areas
which are particularly sensitive to such discharges.
The Netherlands has implemented the MARPOL convention through the
Prevention of Pollution by Ships Act (PPSA). The annexes to the MARPOL
convention have been incorporated in the Netherlands legislation in the form of
orders made under the PPSA. The MARPOL convention includes spatial
provisions at various points for establishing the conditions under which
operational discharges may be made:
- the discharge of chemicals is totally prohibited within a zone of 12 miles from
the coast; oil in a concentration of not more than 15 ppm may be discharged
in this zone provided the oil does not come from cargo tanks;
- the following standards apply at a distance of 12 miles and more from the
coast:
• for oil which does not come from cargo tanks: a maximum concentration of
100 ppm (Annex I);
• for chemicals which are dangerous to man or the environment (category B):
a maximum discharge per cargo tank of 100 litres in a concentration not
exceeding 1 ppm (Annex II);
• for chemicals which constitute a iimited danger to man and the
environment (category C): a maximum discharge per cargo tank of 300
litres in a concentration not exceeding 10 ppm (Annex II);
• for chemicals which constitute a slight danger to man and the environment
(category D): discharges may be made, provided they are diluted in a
concentration of 1:10 (Annex II).
- within a zone of 12 miles from the coast, the discharge of food remains is
forbidden in a Special Area (Annex V);
- oil from the cargo section of oil tankers may be discharged only at a distance
of 50 miles from any land, subject to a limit of 1/30,000th part of the cargo
capacity and a maximum concentration not exceeding 60 litres per nautical
mile covered (Annex I).
The intemationally agreed provisions for sewage effluent are not yet in force.
The MARPOL convention also permits the designation of a sea area as a Special
Area for oil, chemicals or ships' garbage, which brings with it an absolute
prohibition or drastic restrictions on the discharge from ships of the waste
concemed.
It was decided during the Second North Sea Ministers Conference to give the
whole of the North Sea the status of Special Area for the discharge of ships'
garbage, with effect from 18 February 1991; this means an almost total
prohibition on discharges. No agreement could be reached during the Third
North Sea Ministers Conference on the designation of the North Sea as Special
Area for the discharge of oil and chemicals from ships. The above zones have
been implemented in Netherlands legislation. The IMO recently (1991) accepted
amendments to the MARPOL convention relating to the discharges of oil from
ordinary ships and tankers (15 ppm and 30 litres per mile, respectively).

Source:
IMO (1987). International conference on Marine
Pollution, 1973. Final act of the Conference with
attachments, includlng the Int. Conv. for the
Prevention of Pollution from ships, 1973. 1977
edition, reprintedin 1987. IMO London.
Stb. 1983 no. 683; 1986, no. 160; 1988, no.
112; 1988, no. 636.
Netherlands Treaty Series 1975, no. 147; 1978
no. 188.

Zoning under the MARPOL 73/78 Convention

Spatial implementation of the EC fisheries policy
A community fishing policy has been in force within the EC since 1983 in
order to maintain the fish stocks in EC waters, includingthe North Sea, and to
ensure a continued existence for fishing in the future. The EC fisheries policy
comprises various regulations. The area covered by the EC fisheries policy is
larger than the map format; the fisheries zone of the EC member states in the
Atlantic Ocean extends to 200 miles from the coast.
The Council of Fishery Ministers determines annually, for the duration of one
calendar year, the Total Allowable Catches (TACs) for the commercially
important fish species and the quota for each EC member state.
A TAC is determined for particular fishing areas; outside the areas for which a
TAC has been determined, the species concerned may be fished freely. The EC
member states themselves lay down the conditions for the use of the quota
allotted to them. The map shows for each fishing area the fish stocks to which
TACs apply and the countries to which quotas apply.

Overview of countries and their fish
catches in the Dutch 12 mile zone
geographic aera
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6 - 12mile
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Germany

cod
shrimps

France
6 - 1 2 mile
United
[allowed only between Kingdom
Texel and the border
with Germany)
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, demersai fish

The annual total allowable catch of a particular fish species (TAC) is
determined on the basis of the advisory reports of the International Council for
the Exploration of the Sea (ICES) and the North Atlantic Fishery Organization
(NAFO). For certain fish species, only an EC TAC is determined, without the
catch being divided into international quotas. Each EC member state may fish
freely on this species until the allowable quantity has been exhausted.
The whole Regulation (EEC) No. 3094/86 contains technical measures for the
preservation of fish stocks. The measures include the following.
From the French coast at 51° N to the Hirtshals lighthouse in Denmark, vessels
of a length greater than 8 metres are prohibeted to fish with beam trawls or
otter trawls within the 12-mile zone. Within the 12-mile zone of the United
Kingdom and Ireland this restriction appiies only to beam trawls. Certain vessels
are exempted from this provision. In the first-mentioned 12-mile zone, for
example, fishing vessels of up to 300 hp may fish with beam trawls. In the
second and third quarters of the year this zone is extended to the "plaice box"
in the southeastern North Sea.
In addition, a "cod box" has been established. Fishing may take place in this
zone during the first and fourth quarters only with trawl nets with a mesh width
greater than 10 centimetres.
There are catch restrictions for herring along the Danish coast (from 1 July to
31 October) and in the 6 to 12-mile zone along the English coast (northwards:
from 15 August to 15 September; southwards: from 15 August to 30
September).
These regulations are imposed annually in the Regulation on TACs and quota.
The aim of all the above measures is the protection of important spawning
grounds and nurseries of the fish species concerned.
The possibilities for one EC member state to fish within the 12-mile zone of
another EC member state are incorporated in Regulation (EEC) No. 170/83 (the
basic regulation). The access provisions are laid down in Article 6 of this
regulation. The map shows where the Netherlands enjoys fishing rights within
the 12-mile zone of other EC member states. The accompanying table shows
which countries may fish on which species within the Netherlands 12-mile zone
(3-12 miles). It should be noted that, under the BENELUX treaty, Belgium and
Luxembourg may fish in the 3-mile zone off the Netherlands coast.
The Norwegian fisheries zone extends to 200 miles and includes a large part
of the North Sea and the Skagerrak. The access of EC fishing vessels to
Norwegian waters is regulated in a fisheries agreement.

Source:
Mimstry of Agnculture, Nature Management and
Fisheries, Fisheries Directorate: unpublished data.
EFC Council Regulation of 25 January 1983
Establishing a Community System for the
Conservation and Management of Fishery
Resources, OJEC No L 24, 27.1.1983.
EFC Council Regulation of 7 October 1986,
containmg technical measures for the conservation
of fish stocks.

Spatial implementation of the EC fisheries policy

Closed areas for the extraction of mineral deposits
The extraction of sand, gravel or shells at sea may conflict with other uses.
The policy formulated in the "Regionaal Ontgrondingenplan Noordzee"
(= Regional Extraction Plan for the North Sea) tries to prevent this. The most farreaching measure is the designation of areas where the extraction of sand,
gravel or shells is excluded.
The exclusion (or closed) areas shown on the map include the area on the
landward side of the line of 20 metre below MSL (excluding the nautical
channels), a number of intensively used military exercise areas and former waste
discharge areas. The 20 metres below MSL area has been excluded mainly to
ensure the safety of the sea defences. In addition, extraction should remain
prohibited in this area because of the rich variety of the benthic fauna W. 4 4 . 4 5 '
and the nursery function of the coastal zone.
Extraction has been excluded in the former waste discharge areas because
contaminants present in the sediment may be released there. Moreover, the
contaminants make the extracted material less suitable for use. Extraction has
been excluded in intensively used military exercise areas because of the danger
and because the extracted material may contain exploded and unexploded
ammunition.

P^PP
[r "

There is also a number of other exclusion areas. They have not been plotted
on the map because of their small size. There is, for example, an exclusion zone
of 500 metres on either side of pipelines and around drilling platforms in order
to prevent breaking or damage to these pipelines and installations. For the same
reason, an exclusion zone of 1000 to 2000 metres is maintained on either side
of telecommunication cables. Depending upon the accuracy of the dredger's
position-fixing apparatus, there is scope for adjusting these distances.
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Source:
Ministry of V&W, RWS, North Sea Directomte
(V&W/RWS/DNZ) (1991). Ontwerp Regionaal
Ontgrondingenplan Noordzee.

Closed areas for the extraction of mineral deposits

less than 20 m below MSL
military exercise area
former waste discharge area

source: V&W/RWS/DNZ,

1991
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Ash-free dry weight
General Cyclists Association of the Netherlands
Carbon
Chlorinated biphenyl
square centimetre
Directorate-General for Shipping and Maritime Affairs (The Netherlands Ministry of Transport, Public Works and Water
Management)
Tidal Waters Division of RWS (The Netherlands Ministry of Transport, Public Works and Water Management)
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North Sea Directorate of RWS (The Netherlands Ministry of Transport, Public Works and Water Management)
East longitude
European Community
The Netherlands Ministry of Economie Affairs
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Marine Information Service (The Netherlands)
Maritime pollution (International Convention for the prevention of pollution from ships)
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North latitude
Netherlands (sector of the) Continental Shelf
nanogramme
Netherlands Hydrographic Institute
Netherlands Institute for Sea Research
nanometre
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Staatsblad (Statute book of the Netherlands)
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United Nations
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