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1° Present research programme (long-term)

There are five separate research projects in this Group, viz:

A. Low-level irradiation studies on marine and fresh-water fish eggs.
Bo Accumulation and. metabolism of radionuclides by marine organisms.
Co Physico-chemical states of radionuclides in sea water,
D. Dispersion and transport of radionuclides in the coastal waters of

Mindscaie.

E. Mechanisms of the toxicity of zinc to fish.
Details of eacn project are set out in Appendix A attached,

2° Future re s earch p rogramme
2,1, Long-term aspects of Dow-level chronic irradiation of aquatic

organismso
2o2. To study the possible effects, somatic and genetic, of waste disposal

operations upon the environment, since this field has not been touched*
2.3° Long-tern irradiation, maturation and selective breeding.

2.4° 'Establishment of "thresholds" if present.

3o Re s eax oh__ de s i rg_d_ t o be under taken by other organization's )_
Dependent on item 2«

4. Possibility of co-operation with other_ laboratory(los)
4.1. Since the majority of laboratories in this field are small in numbers

of staff, regular co-operation and discussion is essential between
the staffs to prevent over-duplication of effort.

4.2. Limited facilities could be made available to other workers.

Recently joined Pacific Northwest Laboratory, Richland, Wash., USA.



5» List of publications
JONES, R.F., The accun-alation of nitrosyl ruthenium by fine particles and
marine organisms, Limnol., and. Ocoanogr. J5 (1960) 312-25-
MAUCHLINE, J., A review of the "biological significance of certain neutron
induced radioisotoDes in the marine environment, U.K.A.E.A., P.G. Report 248
(w) (1961). * •
TEMPLETON, W.L., "The transfer of radionuclides from the environment through
food, air and water to man (b) Aquatic food products", in Seminar Agricultural
and Public Health Aspects of Radioactive Contamination in Normal and
Emergency Situations, Schevenmjen FAO/WHO/IAEA (1961), • ..

90 90BROWN, V.M., The accumulation of Sr and ' Y from a continually flowing
natural water by eggs and alevms of the Atlantic salmon and the sea trout,
U.K.'A.E.A., P,Go Report 288 (W) (1962).

MAUCHLINE, Jo, The common cuttle fish, Sepia officinalis, in the Irish Sea,
I960, U.K.A.E.A., P.Go Report 355 (w) (1962).

137BRYAN, G.Wo, WARD, Eileen, Potassium metabolism and the accumulation of Cs
by decapod Crustacea, Jo mar. biol. Assoc. UK £2 (1962) 199-241-
TEMPLETON, W.L., BROWN, V.M. Accumulation of calcium and strontium by brown
trout from waters in the UK. Nature, Lend. 1_9_8 (1963) 198-200.

MAUCHLINE, J., TEMPLETON, W.L-, Dispersion in the Irish Sea of the radioactive
liquid effluent from Windscale Works of the UK Atomic Energy Authority,
Nature, Lond, 19_8 (1963) 623-26.
MAUCHLINE, J,, The biological and geographical distribution in the Irish Sea
of radioactive effluent from Windscale Works 1959-1960, U.K.A.E.A. Report
A.H.S.Bo (RP) R2? (1963)0

TEMPLETON, W.L,, BROWN,g^.M., The relationship between the concentrations of
calcium, strontium and Sr in wild brown trout, Salmo trvtta L, and the
concentrations of the stable elements in some waters of the UK and the
implications in radiological health studies, Int. J0 Wat. Poll. J3 (1964)
49-75-
MAUCHLINE, J., TAYLOR, Angela M., RPTSON, E-.B., -The radioecoiogy-of a beach,
Limnol. and Oceanogr. £ (1964) 187-94=

MUCHLINE, J. TAYLOR, Angela M., The accumulation of radionuclides by the
Thorback Ray, Raia davata L in- the Irish Sea, Limnol, and Oceanogr.
303-09.
MUCHLINE, Jo TEt-IPLETON, W.L., "Artificial and natural radioisotopes in the
marine environment", in (BARNES, H., Ed.) Occanogr, Mr. Biol. Arm, Rev, 2
(1964) 229-79.



BROWN, V.M., TEMPLETON, W.L., Resistance of fish embryos to chronic
irradiation, Nature, Lond. _203 (1964) 1257-59,
BRYAN, C.W,, WARD, Eileen, The absorption and loss of radioactive and non-
radioactive manganese "by the lobster, Homorus vulgang, Jo mar. biol. Ass, UK,
45. (1965) 65-95= " ~
TEMPLETON, W.L,, "Ecological aspects of the disposal of radioactive wastes
to the sea", in Brit, Ecol. Symposium No. 5 Ecology and the Industrial
Society, Blackwell, Oxford (1965) .65-97=
LONGLEY, Ho, TEMPLETON, W.L., "Marine environmental monitoring in the vicinity
of Windscale", in Radiological Monitoring of the Environment, Pergaraon Press,
Oxford (1965) 219-A7.

MUCHLINE, Jo, TEMPLETON, W.L., Strontium, calcium and barium in marine
organisms from the Irish Sea, J, Cons« into Explor, Ijar̂ 30̂ 3̂  (in press).



APPENDIX A

1.1A. Low-level irradiation studies on marine and fresh-water fish eggs.

1.2A. To assess the effect of low-level chronic and acute irradiation on
organisms at levels likbly to occur in areas of waste disposal,

1.3A. Development of eggs of fish under conditions of irradiation, using
contaminated medium, and external garama irradiation. Effect
parameters = mortality, abnormality, length, pigmentation, chromosomal
analysis. Pish species used - plaice, Pleunpnectes_ platjgs&a. and
brown trout, Salmo trutta-o

1.4A. Increase in radio-resistance of fish embryos from fertilization to
hatching.

1.5A. Maintenance of hatched fry to study long-term effects,

!„IB, Accumulation and metabolism of radionuclides by marine organisms,
1,2B, To study the route and rate of accumulation, and subsequent metabolism

of selected radionuclides including 65zn, 6OCo, 90sr, ̂ Ics, 8%b,
42K and lo6Ru complexes.

1«3B. Tank studies, feeding, salinity, chelating etc. Whole-body measurement,
together with blood and urine sampling. Complexes with plasma
proteins,

1.1C. Physico-chemical states of radionuclides in water.
1,20. To study the partition of radionuclides between sea water and suspended

material and its availability to marine organisms.
1061«3C. Production of various chemical forms of " Ru and adsorption tests

against ferric hydroxide particles, sand, algae and mollusc shells.

lolD. Dispersion and transport of radionuclides in the coastal waters off
Windsoale,

1,2D. To study rates and direction of movement of radionuclides discharged
from a single point source in relation to sea-bed load, suspended
material, sea-water movement etc.

1.3D. Hydrography, topography, sampling and analysis of sea water, sea-
bottom marine organisms,

1.4D. Movement mainly dependent on sea water. Association on sea bottom with
fine particles,

1,5D. Not likely to be expanded or developed.
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lolE. Mechanisms of the toxicity of zinc to fish.
1.2E. To study the mechanisms "by which heavy metals are toxic to fish, and

how this is influenced by calcium hardness*,
1.3E« Tank experiments, autoradiography etc*.


