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The main difficulty with ecological studies is the sheer size of the field,
and the interlocking relationships which tond to cause dissipation of effort-
There are two major lines of approach;

•(l) An attempt to study the influence of organisms upon one another in a
environmen-t. Any natural environment, even a small one, is ' enorniouply oojnp'-i+oa,tail,
and this approach tends to develop into data-gathering and an effort to detect
order in the mass of observations« "''This is the traditional* approach.
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(2) Selection of one organism, or a few organisms, and a study of how a
selected group of influences affect that organism. This provides a narrower field
and can be expected to yield more quantitative results. These results can lead
to the checking of details in the laboratory because problems are more clearly
defined than can be expected if the first method is used. The danger here is
that the investigator will shut himself up in his laboratory and forget that his
real problem is out in the field. There is also a danger that the selected
organism(s) may not be very important or interesting, and that the influences
selected for study may be the wrong ones»

In the ocean environment the dilution and transportation possibilities are so
'large that a study of marine radioecology must depend on the use of very large
sources. The political problem of releasing radioactive material in sufficient
:quantity to make ecological investigations practicable would, I should think,
preclude a study of the deep ocean unless the study depended upon the many millions
of curies of weapons fall-out radionuclides tha.t have already fallen into the sea„
The concentrations resulting from fall-out are very small, so logically it should
not be difficult to get approval for liberation of very large sources, but in
fact such proposals are ba,dly received»

In practice, man's use of the deep ocean is mainly confined to transport,
though deep-sea fishing is on the increase. Large-scale use for food production
occurs on the continental shelf. If the object of the study is to discover the poten-
tiality for damage to man oT release of radionuclides into the ocean (rather than
the use of radionuclides as tracers for metabolic studies or determination of
mass—transfer of water, for example) the investigations should be limited to the
continental shelf, particularly to confined seas, embayments and estuaries. I
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would "be inclined to restrict myself to a small "bay, cove or fjord, or to an
estuary, except in cases where a large continuous source of activity is actually
being discharged into a confined sea (e.g. the Irish Sea). For ecological studies
persistence of "activity" over an extended period^.is almost essential,

*/Much of the programme outlined in 1, 2 and 3 of your proposals—' could "be
studied in the 'sea using those radionuclides available from' ' fall-out and natural
radioactivity. However, for number 4? the probability of observing effects of
'acute and chronic exposure from present (or indeed credible) levels of contamination
seems very low. I think that the only hopeful approach here is by laboratory
investigation or perhaps the use of an artificial "pond". The trouble here might
be to relate findings under artificial conditions to the uncontrolled, and largely
unknown, conditions in the natural environment. Frankly, I doubt if such work
would have technological value, because I cannot envisage levels of radioactive
contamination in the ocean that could produce .ecological changes. Changes due
to more conventional pollution seem more probable, and also seem very likely to
confuse the issue in situations near to coastlines. However, controlled inves-
tigations might well produce information of high scientific value. The suggestion
that very low dos.es of radiation can have detectable effects on fish spawn is
about the only thing I can. think of that might be worth studying outside the
laboratory or some other strictly controlled environment»

See Introduction.


