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Pour research programmes are suggested (A to 15 below).

3.M° Physical/chemical states of radionuclides in sea water related to their
absorption rates by marine organisms.

3«2A. Probability of discharging "sludges" in such a form that entry of the
radionuclides into the food chains is severely restricted.
Little is known about the amounts of radicnuclides, absorbed on
different types of inorganic particles, which can be removed from these
particles When they pass through the guts of different animals,
Lowering of pE to levels more acidic than present in animal guts does
not release 106jju from silt particles; can the enzymes of the
Organism ''g' gut effect release? If they cannot, what radionuclides on
what range of materials behave in this way ?

3«1B. Studies of 'Sea-water/ fresh-water interphases.
3»2B. To explain "build-up" of radioactivity in sediments at river mouths and

suggest methods of dispersing such radioactivity or preventing future
accumulations.

3«3B« Environmental approach. Monitoring of sediments in river mouths for
individual radionuclides and comparing ratios of radionuclides in
sediments with those in salt and fresh water. Comparative studies of
radioactive effluents discharged into rivers and so entering the sea
and effluents discharged into the sea and then entering river mouths
in tidal flows.

Experimental approach. Studying effects of pH, salinity, and tempera-
„ ture variations on the physical/chemical state of radionuclides in sea

water with known amounts and types of organic and inorganic particles
in suspension.

3»1C. Changes in animal populations and densities caused by long-term effects
of discharging radioactive effluents into natural environments.

3°2C. To discover effects of raising the levels of bc?_ckground radiation by
small amounts over long periods.

3.3C. Monitoring of the natural environment for calculation of internal and
external dosages of radiation to the organisms. Studies of the feeding
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and biology of the organisms with a view to noticing any pigment,
fecundity, behavioural, or other changes in individuals within the
populations,, Quantitative studies of the distribution and densities
of the different .species present near the outfall area. Attention
paid to spat fall in molluscs, fecundity of non-migratory fish,
crustaceans, echinoderms. Biology of any barnacles or other animals
present in the mouth of the effluent pipe should be examined.

Long-term low-level radiation experiments should be set up in the
laboratory either with organisms which can be reared and successive
generations kept in the laboratory and/or with animals which are
easily kept in the laboratory and live for several years,

3°lDo Special studies of neutron-induced radioisotopes of elements such as
chromium, manganese, iron, cobalt,, zinc, antimony, beryllium and iodine,

3«2D, These will probably become more important as contaminants of natural
environments when nuclear power is used extensively for marine
propulsion units*

3«3D. Studies should be made of the dispersion and accumulation of these
elements in the environment and should show which ones are likely to
be most dangerous to the health of human beings and animals in a given
situation. Special attention should be paid to cobalt-60 because of
its longer half-life and because it is known to be accumulated by
organisms. Further, it is liable to be present in quantity in the
discharges from nuclear-powered ships. The absorption of these radio-
nuclides on sediments and removal from sediments by organisms should
be examined and their location within the tissues of the organisms
determined.

Special request. Investigators should dispense with the beta-gamma
count when monitoring natural environments where a mixture of radio-
isotopes is present. This count conveys little information because it
depends on the relative levels and types of the isotopes present in
the sample. All such analyses, where possible, should be performed
by gamma spectrometry and special analyses made for isotopes of
elements with no gamma emission, such as strontium-90,,
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