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1. Present research programme

l.lc Marine "biology programme (marine biogeochemistry)
1.2. The programme is designed to provide measurements of the distribution

and movements of selected trace elements in a restricted but complete
ecological and biogeochemical system., To obtain information on
interactions between the marine biosphere and hydrosphere, measure-
ments are being made of biological productivity, amounts of trace
elements in the organisms and the environment, biological half-lives
of trace elements, characteristics of food webs, and the influence
of physical and chemical oceanographic factors upon the distribution
patterns of trace elements in the marine waters, organisms and
sediments offshore from the west coast of Puerto Rico.

Several of the trace elements naturally present in the marine
hydrosphere are concentrated by factors of at least 105 by some
marine organisms. Radioisotopes of the same elements are present
in radioactive wastes and contaminants produced in nuclear technology.
An understanding of the geochemical routes of these stable elements
may be used to predict geochemical routes of radioactive contaminants
which may be introduced into the marine environment from a variety
of sources.

._1.3« Three rivers draining three different geological types of watersheds
on the west coast of Puerto Rico and the offshore marine areas
comprise the area of research.

The research includes investigations on (l) the geology of the
watersheds and the marine sediments, (2) trace element analyses of
rock, minerals, soils, terrestrial plants, river waters and river
sediments of the watersheds, marine sediments, phytoplankton, zoo-
plankton, seston, pelagic and benthic marine organisms, and sea-
water samples taken at depths. Trace element analyses are done by
neutron activation analysis, atomic absorption spectrophotometry,
high resolution flame spectrophotometry, arc spectrography, calori-
metry and fluorescence analysis. The trace element contents of the
organisms are based on dry, wet and ash weights, carbon, nitrogen



and caloric content, (3) ecological studies on food webs,
(4) the influence of the mixing of sea water with river waters
upon the inorganic precipitation of macro and trace elements
from the rivers, (5) oceanographic measurements including tempera-
ture, salinity, dissolved oxygen and light penetration, (6)
population structures of the marine phytoplankton populations and
measurements of productivity, (?) laboratory investigations on
uptake of trace elements by marine organisms based on radioactive
tracer measurements, (8) measurements of world-wide fall-out
radioisotcpes in the marine environment and the organisms.

1»4° The most important point of the research is to learn about the
biogeochemistry of trace elements in subtropical marine environments.

1.5° The programme is sufficiently comprehensive that any future expansion
or development will be directed toward accelerating the present
programme or including a la.rger selection of trace elements.

3 . Research desired to be undertaken by ...other ̂ organization),, sj

The same programme should be done by other research groups in sub-arctic,
temperate and tropical environments. We would be glad to assist by providing
information on our methods.

4. Fo s s i bi 1 1 ty of _co- q p_erat i on . wit h__o t ̂he r
4»1° We are now co-operating with Mr° Ove H/gdahl, Central Institute for

Industrial Research, Oslo; Professor Vaughn Boweri, Woods Hole
Oceanographic Institute; Professor Paul Burkholder, Lament Geological
Observatory,' the Laboratory of Radiation Biology, University o-f
Washington, Seattle; and Dr. Bernard Patten of the Health Physics
Division, Oak Ridge National Laboratory, Tennessee,,

We are ready to do co-operative work with any laboratory, also
we welcome any laboratory or investigator to do independent research
Mn the area we are studying.

4«2. Our work load is so heavy we cannot take on additional work in
geographical areas far removed from Puerto Rico. We are interested
in assisting other laboratories to make use of the methods and
techniques we have developed.

4.3° I do not believe that standardization of techniques is necessarily a
good thing. We vary our methods of sampling, sample preparation,
physical and chemical analysis and radioactivity measurement to fit
the need.

Sea water collected for traca element analysis is collected by
a different method than that taken for measurements of productivity,
salinity or oxygen.
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Marine organisms are vacuum-dried for carbon, nitrogen or
caloric analysis in order to retain volatile lipids "but are oven-
dried for other analyses. The type of trace element analysis
used, "by our group is "based on (l) the sensitivity required, (2)
the accuracy needed, (3) the number of analyses to be done and
(4) "the ease of analysis. We do not standardize - if a "better
method is developed we use ito

We are strongly in favour of inter-laboratory comparison of
results.
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