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Summary

The task of the Marina II - Working Group C was to make a survey of the quantities and
utilisation of associated marine products, in order to provide a database for the calculations of
the MARINA II - Working Group D of the exposure of the EU Member States via marine
pathways from sources of radioactivity.  Utilisation of marine produce from the Northeast
Atlantic is considered to be proportional to catches and landings of each country from all
areas, including imports.  Areas considered are: all areas world-wide, freshwater areas and the
Northeast Atlantic coinciding with the OSPAR area. Exports of marine produce are assumed
to originate in the same ratio from catches and imports.

From the total annual catches and landings of EU Member States, and some other countries in
the Northeast Atlantic area, the fractions of these catches and landings from the various
MARINA II compartments of the Northeast Atlantic, and the flow of marine produce through
imports and exports, the gross amounts of fish, crustaceans and molluscs which are available
for human consumption in EU Member States from these compartments are calculated.  All
figures on catches and landings, imports and exports have been corrected for non-food uses.

Farmed marine fish may contribute significantly to the production of marine fish in some
countries.  However, as most animal feed products used in farming marine fish originate from
the Pacific Ocean, e.g. Peru, farmed marine fish is not included into the production figures of
marine fish from the Northeast Atlantic.

Gross amounts of marine produce are converted into net amounts by taking half of the gross
weight for fish, one third for crustaceans, and one sixth for molluscs.  These net amounts
from the MARINA II compartments, available for human consumption, can directly be used
as a basis for the calculation of the radiological exposure of the European Union from
radioactivity in North European marine waters.  Effects of critical group consumption on
doses may be derived from average consumption rates of marine produce by multiplying with
a factor 5.

In order to validate the figures produced by the analyses of data on seafood, a comparison has
been made with overall figures on the amounts of fishery products available for human
consumption given by FAO.
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1 Introduction

Subtasks of the MARINA II Working Group C "Analysis of data on seafood catches
and trade" are specified as:

1. Analysis and modification of ICES data on marine produce.
2. Collation of statistical data from EUROSTAT on trade.
3. Qualitative comments on uncertainties and proposals for future work.

In order to perform its subtasks Working Group C has made an inventory of where
fisheries products, especially marine produce, originate from, where they go and what
fraction is available for human consumption in the individual EU Member States.
This implies that complete lists have been produced on national landings of fish,
crustaceans and molluscs from the North European marine waters, together with
imports and exports data of fisheries products from that area to EU Member States.
For the different categories of marine produce corrections have been made for
non-food uses in order to obtain the amounts directly available for human
consumption.  Finally, estimates have been made on average and critical group
consumption rates of marine produce in the relevant countries.

As the geographic area for the assessment of the radiological impact on the population
of EU Member States is restricted to the OSPAR are (Figure 1), the activities of
Working Group C were concentrated on that area.  However, as the MARINA II
Project is directed to the radiological impact on all EU Member States, including
those not bordering the Northeast Atlantic, the exports of marine produce from the
Northeast Atlantic to these EU Member States have also to be taken into
consideration.

The MARINA II Working Group C has not taken into consideration quantities and
utilisation of fresh water fisheries products from Northwest Europe.  Any contribution
of radioactive releases into these freshwaters is taken into account of by their effects
on marine produce from the Northeast Atlantic.

The MARINA II Working Group C has also not taken into consideration quantities
and utilisation of farmed marine fish.  Most animal feed products used in farming
marine fish originate from the Pacific Ocean.  Therefore, farmed marine fish is not
considered to be a significant source of radiological imput from radioactivity in the
Northeast Atlantic.

2 Methodology

The national landings of marine produce from the different compartments of the
MARINA II Model were obtained from the ICES statistical areas used in the ICES
CD-ROM "ICES Fisheries Statistics 1973-1999, Nominal Catch Statistics,
STATLANT Programme, ICES, Copenhagen, Denmark, 2001." (1)

These ICES areas coincide, to a large extent, with the compartments of the Northeast
Atlantic that are relevant to the MARINA radiological impact calculation (Figure 2).
The data over the years 1994/1996/1998 on national landings were supplemented by



Page 2

data from the FAO on a CD-ROM "Fishery statistics", 1950-1999 data", EUROSTAT,
European Commission, 2001 (2).

On the basis of the FAO data all catches of fish were corrected for non-food uses.  It is
assumed that these non-food uses, typically the fish meal industry pathway through
animal feed products and animal husbandry, contributes only a small percentage of the
total radiological input to the population of EU Member States from the Northeast
Atlantic.  One reason being that more than 90% of this marine produce will be lost in
processing.  Furthermore, most fish meal used in EU Member States for farming
marine fish originates from areas outside the Northeast Atlantic, notably the Pacific
Ocean at Peru.

Imports and exports data on fish, crustaceans and molluscs of EU Member States over
the years 1994/1996/1998 have been derived from additional EUROSTAT data (3),
total imports and exports data, corrected for non-food uses, from the FAO statistics.

Identifying quantities of marine produce from the different compartments of the
MARINA II Model will tell little about their utilisation.  Part may be consumed in the
countries which produced it, part of it may be exported to other countries.  This
picture is complicated by the fact that large amounts of marine produce are imported,
processed in some way and exported again.  Some approximations have been made to
circumvent these problems.  The main one is that the consumption of marine produce
of a EU Member State is considered to have the same relative composition as the total
supply of marine produce from landings and imports of that EU Member State.  That
means that the fraction of marine produce from the Northeast Atlantic is the same in
marine produce consumed and exported by an EU Member State.  All marine produce
imported by an EU Member State is considered to be consumed in the receiving EU
Member State.

The total amounts of marine produce available for human consumption from the
different compartments of the Northeast Atlantic, are obtained by adding the fractions
of marine produce from the own catch of a EU Member State to the fractions
represented by the imports of that EU Member State from all other EU Member States
and Iceland, Norway and the Faroe Islands.

For the radiological impact calculations of the MARINA II Working Group D, the
nominal (gross) landings have been converted into amounts actually available for
human consumption (net), by taking half of the nominal weights for fish, one third for
crustaceans and one sixth for molluscs.

Finally, estimated average (gross) consumption rates of marine produce have been
derived from FAO statistics. Critical group consumption rates of less than 1% of the
population may be obtained from those rates on multiplying by a factor 5.

3 Results

The following have been calculated and full details can be obtained from the
Environment Directorate General of the European Commission on request.
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� Total annual nominal catches and landings of fish, crustaceans and molluscs in all
EU Member States and Iceland, Norway and Faroe Islands from all sources over
1994, 1996 and 1998. 

� Catches and landings of fish in all countries corrected for non-food uses.

� Mean annual values over 1994, 1996 and 1998 by country and by sub-area of
nominal landings and landings of fish from the Northeast Atlantic, corrected for
non-food uses.  Nominal landings of fish are exclusively farmed marine fish.

� Mean values over 1994/1996/1998 by country and by sub-area of nominal
landings of crustaceans and molluscs from the Northeast Atlantic. 

� Imports and exports data on fish, crustaceans and molluscs of EU Member States
including imports and exports of Iceland, Norway and the Faröe Islands, taken
from additional data from EUROSTAT obtained from the Agriculture Economics
Research Institute (LEI), The Netherlands, in combination with FAO data on the
relative composition of total imports and exports of fish, crustaceans and
molluscs, corrected for non-food uses.  Import and export data on fish are
inclusive of farmed marine fish.  In the case of Norway, where no imports/exports
data were available from EUROSTAT, only the amounts of marine produce
imported by EU Member States were subtracted from the amounts of fish,
crustaceans and molluscs available for human consumption derived from catch
data to obtain the amounts available for human consumption.  That is, exports to
other countries and all imports were not available and therefore not used.

� The amounts of consumption of their own catch of Northeast Atlantic fish by EU
Member States, e.g. in EU Member States such as Finland, Italy and Greece, with
no fish catch in the Northeast Atlantic, these values are zero.  The only exposure
of these countries to Northeast Atlantic fish is through imports from other
countries with an own catch of Northeast Atlantic fish.

� The gross amounts of fish, crustaceans and molluscs as a mean over 1994/1996,
1998 available for human consumption in the EU Member States.  These were
calculated for the individual sub-areas of the Northeast Atlantic using data for the
total annual catches and landings of the EU Member States, the shares of these
catches and landings from the various sub-areas of the Northeast Atlantic, and the
flow of marine products from the Northeast Atlantic through imports and exports.
By multiplying the data on fish by 1/2, on crustaceans by 1/3 and on molluscs by
1/6 the net amount of fish, crustaceans and molluscs from the individual sub-areas
of the Northeast Atlantic available for human consumption were also calculated.

� The data on fish, molluscs and crustaceans were split up over their respective
MARINA II compartments as the ICES sub-areas of the Northeast Atlantic only
partially coincided with the compartments relevant to Marina II.

� Total amounts of Atlantic salmon from marine farming in the relevant European
countries.  This was to ascertain the relative importance of marine farming
compared to seafood catches

In order to give some indication about the trends in catches and landings of fish over
an extended period of time, in Figure 3 the total catch of marine fish in the Northeast



Page 4

Atlantic is given over the period 1950-1999.  Trends in catches of crustaceans and
molluscs over the period 1950-1999 are given in Figure 4 and 5 respectively.  Trends
in the production of marine farming of Atlantic salmon are given in Figure 6.

4 Discussion

On the basis of data from the FAO and additional data from the ICES and
EUROSATAT MARINA II Working Group C succeeded in delivering a consistent
data set on seafood catches and trade to be used in the assessment of the radiological
impact to the population of EU Member States from the consumption of marine
produce from the Northeast Atlantic by the MARINA II Working Group D.

As the sub-areas of the Northeast Atlantic derived from the ICES Statistical areas are
in a number of cases not equivalent to the compartment structure for MARINA II a
way had to be found to split up some of these ICES sub-areas into smaller
compartments relevant to MARINA II.  In this exercise most areas have been split up
according to their relative surface areas.

When distributing fishing data into the much smaller compartments of the Irish Sea
and the English Channel, the data have been split into local boxes; for fish in
proportion to the volume of the water, for crustaceans in proportion to the surface are
of the water, and for molluscs in proportion to the length of the coastline.

Catches and landings of fish from the North-East Atlantic have increased by some
50% between 1950 and 1975 and remained more or less constant since, or show a
slight decrease over the period 1975 - 1999 (Figure 3).

The total catch of crustacea in the North-East Atlantic has doubled in the period 1950-
1999, with the strongest increase since 1990 (Figure 4).

The total catch of molluscs in the North-East Atlantic more than tripled in the period
1950-1980, halved between 1980 and 1985, and remained constant thereafter
(Figure 5).

The selection of 1994, 1996 and 1998 as basis for the analysis of data on fish,
crustaceans and molluscs in this report may therefore be considered as reasonably
representative.

Farmed marine fish may contribute significantly to the production of marine fish in
some countries, e.g. up to 20% of the amounts of marine fish production corrected for
non-food uses in Norway.  Also the United Kingdom, Faröer Islands and Ireland
produce relative large quantities of farmed marine fish, mainly Atlantic salmon. 
However, as most animal feed products used in farming marine fish originate from the
Pacific Ocean, e.g. Peru, farmed fish is not included into the production figures of
marine fish from the Northeast Atlantic. As can be seen from Figure 6, production of
Atlantic salmon is still exponentially growing in the Northeast Atlantic.  It is uncertain
to what extent the water of the Northeast Atlantic in the marine farming areas itself
may lead to the accumulation of radioactivity in farmed fish.
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This suggests the need for future work into the radiological input of farmed marine
fish to the population of EU Member States.

Catches and landings of marine produce plus imports gives the supply of fish,
crustaceans and molluscs to an EU Member State.  Taking into account the different
fractions of marine produce from the Northeast Atlantic in the supply and the exports,
gross amounts of marine produce available for human consumption for all EU
Member States may be constructed.  In this calculation it is assumed that marine
produce which is imported by one of the EU Member States from the Northeast
Atlantic, is not exported again by the receiving country.  In the case of
e.g. Belgium/Luxembourg, countries with much larger imports (199.000 ton/year) and
exports (75.000 ton/year) than total fish catch (27.000 ton/year, of which 26.700 ton
from the Northeast Atlantic), this means that of the total supply (catch plus imports)
of 226.000 ton/year only 11.81% is from the Northeast Atlantic.  As the export is
considered to have the same composition as the total supply, the total fish catch from
the Northeast Atlantic of 26.700 ton/year can be allocated to Belgium/Luxembourg for
17.800 ton and to exports for 8.900 ton.  In the case of Ireland, where the total catch
of fish is 10 times larger than the imports of fish, the total fish catch from the
Northeast Atlantic of 288.000 ton/year is allocated for 61.000 ton to Ireland itself and
227.000 ton to exports.  So under all circumstances no fish from the Northeast
Atlantic is lost or created in the analyses.

Net available for human consumption for fish, crustaceans and molluscs is by no
means identical to the amounts actually consumed by the population of the EU
Member States.  From the different food basket studies, the impression emerges that
roughly half of the net amounts of marine produce available for human consumption
is actually eaten by men.  Therefore, taking the net available amounts of marine
produce from the Northeast Atlantic as basis for the radiological impact calculations
will certainly result in some overestimation.

In the MARINA II study this may, with the assumption that the consumption of the
critical group consists completely of marine produce from the Northeast Atlantic, (or
specific compartments thereof), take this overestimation even further.
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Figure 1 OSPAR area
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Figure 2 Compartments of OSPAR area
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Figure 3 Total catch of marine fish in the Northeast Atlantic 1950-1999
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Figure 4 Total catch of crustaceans in the Northeast Atlantic 1950-1999
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Figure 5 Total catch of molluscs in the Northeast Atlantic 1950-1999
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Figure 6 Total marine farming of Atlantic salmon in the Northeast Atlantic
1970-1999
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