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SUMMARY

A computer data base of measurements of caesium-134 and caesium-137 in sea water has been
compiled. The measurements were carried out by the UK Ministry of Agriculture, Fisheries and
Food and include data for the Irish Sea, Bristol Channel, English Channel, North Sea, Scottish
waters and other parts of the marine environment of northern Europe. This report covers the
sampling period 1970-74 and is the third in a series. Further information will be published as
the data base is expanded. It is hoped that the information will be useful to scientists modelling
radionuclide dispersion in the area. In order to assist in the development of new models,
diskettes of the data in ASCII files are available, on request, from the first author. The data
include the locations of sample collection, collection date, depth, salinity, concentration of
activity and counting errors. Plots of the geographic scope of the data are also provided to assist
the user.

1. INTRODUCTION

This is the third report under the title ‘Radiocaesium in the seas of northern Europe’. The first
report covered the period 1980-1984 and included a brief history of the use of radiocaesium as a
tracer of water movements and in hydrographic modelling studies of north European waters
(Camplin and Steele, 1991). The second report in the series covered the period 1975-79 (Baxter,
Camplin and Steele, 1992).

The purpose of this report is to fully document the results of measurements of radiocaesium in
sea water collected between 1970 and 1974 inclusive and measured by the Fisheries Laboratory
of the Ministry of Agriculture, Fisheries and Food (MAFF) in the United Kingdom. Further
reports will be published in due course as the data base is expanded to include MAFF data which
goes back to the 1960s. The data included in this report is available on diskette from the first
author.

The report lists a brief description of the sampling methods used (Section 2) and the analytical
procedures adopted (Section 3). The scope of the data set is described (Section 4) with the aid
of figures showing the sampling locations.

2. METHODS OF SAMPLING AND PREPARATION

Various sampling methods have been used to collect sea water. Surface samples were collected
offshore from ships and at the shore. The offshore samples were obtained either by pumping
through hoses or a dedicated shipboard supply, or by submerging water sampling bottles. Shore-
line samples were collected using a bucket from within a few metres of the water’s edge. Sub-
surface samples were collected after 1972 using large volume Niskin bottles which were trig-
gered at the appropriate depth using mechanical or electro-mechanical means.

The sample size for radiocaesium analysis normally varied between 10 and 50 1 depending on
the anticipated concentration of radiocaesium in the sample. Sub-samples of approximately
250 ml were generally taken for salinity analysis. The radiocaesium samples were filtered
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through 0.22 um filter papers to remove particulates, and then acidified to a pH of between 1
and 2 using nitric or hydrochloric acid, depending on the method of ion exchange to be used.
Reducing the pH of the sample facilitates the selective absorption of caesium onto the resin
during analysis. The samples were stored for periods of between a few hours to a year depend-
ing on the availability of the subsequent processing facilities.

3. MEASUREMENT OF ACTIVITY AND SALINITY

Before 1972, the measurement of activity in the samples was accomplished by one of two meth-
ods, as described by Dutton (1970). The first method involved adding a caesium carrier to the
filtered sample, before adjusting the pH using nitric acid. Scavenging of the caesium from
solution was accomplished by coprecipitation with ammonium-duodeca-molybdophosphate
(AMP). Alternatively, where high levels of radiocaesium and significant concentrations of
zirconium-95 and niobium-95 in sea water were anticipated, the second method was used. The
filtrate, which had been acidified using hydrochioric acid, was passed through cartridges con-
taining potassium cobaltihexacyanoferrate (KCFC). The KCFC was transferred to tubs and the
AMP sludge was prepared and packed into petri dishes for counting, using a Nal (TI) cylindrical
crystal detector coupled to a 200-channel gamma spectrometer. These methods are either lim-
ited to use with sea water having radiocaesium levels of greater than 40 Bq m3, or require very
large volumes (> 50 litres) for low level samples.

In 1972, the AMP method was updated, in order to make possible the analysis of north-east
Atlantic water samples, which had much lower concentrations of radiocaesium derived solely
from fallout. The new method involved passing the filtrate, acidified using nitric acid, through
cartridges containing ammonium-duodeca-molybdophosphate on silica gel (ASG). Following
the introduction of a gated Nal (TT) well crystal detector system, the ASG and KCFC cartridges
were counted directly. Counting times varied between 100-400 minutes depending on the pre-
dicted level of activity in the sample. The limits of detection varied but were generally in the
range of 1-10 Bq m3.

Quality assurance of the detection method included regular recalibration of the detector using
standard sources of known strength supplied by the Radiochemical Centre, Amersham, UK .

Salinity measurements were performed using an inductively coupled Autolab salinometer,
Model 601 Mk III. Calibration was carried out using standard sea water supplied by the Institute
of Oceanographic Sciences, Wormley, UK. The salinometer had a precision of £ 0.003, but the
greatest source of error was likely to be due to methods of sampling and storage.

4. DATA FORMAT AND SCOPE

The data set is provided in Annexes 1-3 as follows:

shoreline sampling (Annex 1);
routine offshore sampling (Annex 2);
and non-routine offshore sampling  (Annex 3).
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The data comprise the categories explained below:

Site name

Site number

Station name

Station number

Position

Sample depth

Station depth

Collection date

Salinity

Concentration of activity

A ‘site’ is a collection of locations where samples have
been obtained. It is often named after a nuclear establish-
ment or a particular vessel used to collect offshore sam-
ples. A ‘site’ does not refer to a unique geographical area.

Each ‘site’ is given an identifying number.

A ‘station’ is a name given to the position where samples
have been taken. Not all positions have names.

Each ‘station’ within a ‘site’ is given a unigque number.

The position of each ‘station’ is recorded as latitude and
longitude in integer degrees, minutes and seconds.

The depth at which samples have been taken is given in
Annexes 2 and 3 in metres. Surface samples are attributed
to nominal depths of 0 or 3 m, except where more accurate
information is available. In Annex 3, the hash symbol(#)
has been used to indicate where samples from different
depths at the same position have been bulked for caesium
analysis. All of the samples in Annex 1 were collected at
the shoreline.

For offshore positions, the depths of the stations are pro-
vided in metres. A blank entry indicates that no data are
available.

This is self explanatory.

The salinity is recorded in practical salinity units (psu)
(UNESCO, 1981) with 3 digits after the decimal point.
Our judgement is that it is generally accurate to two digits
after the decimal point. ‘NA’ means that no data are
available.

The concentration of activity is given for caesium-134 and
caesium-137 in Bq m3. ‘NA’ means that no data are
available. ‘ND’ means that a measurement was made but
that no activity was detected in the sample using the
method described. If a counting error of more than 60%
was obtained, an ‘ND’ was entered. The errors quoted are
counting errors of one standard deviation expressed as a
percentage of the concentrations. Where no error data are
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available, the field is left blank. The concentrations are
recorded with two digits after the decimal point though the
accuracy of the measurement as indicated by the counting
error is variable.

Ratio This refers to the ratio of the concentration of caesium-137
over the concentration of caesium-134 where both
radionuclides have been detected.

Sample number This is a unique laboratory sample number for the year in
which the sample was collected. -

The scope of the data, which covers the period 1970-74, is described in Table 1. The shoreline
positions in Annexes 1 and 2 are sorted in clockwise order around the coast of Britain, beginning
at the north-eastern most tip of the mainland. Data from cruises listed in Annex 3 are firstly
grouped by cruise and are secondly sorted chronologically.

The locations of sampling positions in Annexes 1 and 2 are shown in Figures 1-4. There were
too many locations from cruises listed in Annex 3 to provide station plots for all of the data in
this report. However, Table 2 indicates the general area covered by each cruise in Annex 3 by
reference to the ICES fishing regions. The latter are shown in Figure 5. Station plots for data in
Annex 3 are available at no charge on written request to the first author. The three annexes are
available on diskette, each as a separate ASCII file with the same format as is shown in this
report.
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