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RADIUM CONTENT OF CARBONATE SHELLS!
By

F. F. KOCZY
The Marine Laboratory, University of Miami

AND

HEINZ TITZE
The Oceanographic Institution, Gothenburg, Sweden

ABSTRACT

Radium determinations have been made for shells from Swedish waters, the
Mediterranean Sea and the Pacific Ocean. Their Ra/Ca ratio has been estimated
and compared to the Ra/Ca ratio in sea water. It was found that, in general, the
Ra/Ca ratio is proportional to the Sr/Ca ratio found by Thompson and Chow.

Removal of radium from surface waters changes the radium content of the water.
It is estimated that the rate of this precipitation is of the same order of magnitude
as the rate of decay of radium in the water. Since radium is also taken up by phyto-
plankton, it is concluded that the apparent half-life of radium in surface waters
is only one-third of the natural decay constant.

INTRODUCTION

Approximately 50 years ago, Joly (1908) found high radium values
in red clay samples taken on the CHALLENGER Expedition; sub-
sequently Joly’s measurements were confirmed by both Pettersson
(1930) and Piggott (1933), and later Pettersson (1937) explained
these high values. With continued study of the distribution of
natural radioactive elements in marine environments, Pettersson
and Rona (Foyn, et al., 1939) published radium determinations from
23 water samples, and more recently Pettersson (1955) and Kroll
(1953, 1955) have contributed further data on radium in sea water
and in sediments. Koczy (1954, 1956) has surveyed the complex
problem of distribution in the ocean of elements in the uranium
and radium series; and Koczy, et al. (1957), who have estimated
the amount of ionium precipitated in sea water, have shown that
the radium in sea water is derived mainly from radium produced
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in bottom sediments, thus confirming the ionium Pprecipitation
hypothesis of Pettersson.

In order to use the vertical distribution of radium to trace the
exchange of deep water with surface water and to use its horizontal
distribution to deduce the kinematics of water masses, the processes
governing the concentration of radium in the surface layer must be
understood. The most important factor in the removal of radium
from upper layers is the activity of organisms. If an organism pre-
cipitated radium and calcium from surface layers in the same ratio
as that found in the water, then the amount of radium precipitated
could be estimated from the amount of calcium carbonate precipi-
tation. The calcium carbonate precipitated as a result of biological
activity might then be estimated from the sedimentation rate of
Globigerina ooze, which might be assumed to be not less than
10 g/m?/year. However, this estimate is too conservative, and it is
more reasonable to assume that 25 g CaCO;/m?/year are precipitated
from a layer 500 m thick. This is equivalent to precipitation of
0.05 g CaCO4/m3/year, or 0.005 °/, of the total calcium in sea water
(about 400 g/m?®). If radium is proportionately incorporated into
shells, 3.5 x10-1%g Ra/m?3/year (assuming Pettersson’s value of
7x 107 g Ra/L), or 1.75 x 10-12 g Ra/m?/year, should be precipi-
tated in the upper 500 m. This quantity is about 0.05°/, of the
amount of radium in a 50 m column of water one meter square;
if radium precipitation is concentrated in the upper 50 m, where
most of the biological activity is also concentrated, the amount
should be equal to that which disappears by natural decay. It might
be assumed also that part of the radium is incorporated into silica
shells.

Three problems, therefore, need to be considered: (1) quantitative
estimates of carbonate precipitation in sea water; (2) determination
of the Ra/Ca ratio in calcareous organisms and skeletons; and
(3) incorporation of radium into carbonate-poor organisms and
skeletons.

This paper, dealing primarily with Ra/Ca ratios in calcareous
organisms, presents only part of a study of the concentration, up-
take, and leaching of radium in carbonate shells; some of the shells
analyzed were collected during the Swedish ALBATROSS Expedition
(1947-1948) while others were obtained in Sweden. The parts of
this study that will be published elsewhere will treat (1) the radium
content of shells of lobsters and mollusks grown in an aquarium



























