crease (over that of untreated animals) in amino acid
incorporation, which also varied with the duration of
exposure to the antibiotic.
These studies support and extend those reported
earlier (McWhinnie and Johanneck, 1966) and will
be, pursued to ultimately disclose the role of soluble organic compounds in the nutrition of zooplankton species which are adapted to high latitudes and are generally phytoplankton feeders.
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Surface water from the Antarctic is rich in primary
nutrients. The principal means for the regeneration of
primary nutrients (mineralization of organic matter)
in the sea is the metabolic activity of marine bacteria. However, for many years microbiologists
thought that true cold-loving (obligate psychrophilic)
bacteria did not exist. If this were the case, then the
metabolic activities of marine bacteria in the regeneration of primary nutrients in cold waters would be extremely slow (based on the Q i o rule).
We first isolated obligate psychrophiles in 1963
(Morita, 1966). Since that time our investigations on
the physiology of these psychrophiles strongly indicate
that these thermal types of bacteria should receive primary consideration in any microbiological research in
antarctic waters. In addition, we have been employing
a modified kinetic approach (Wright and Hobbie,
1965 and 1966; Hobbie and Crawford, 1969) to determine the rate of in situ microbial activities in an
eutrophic lake (Burnison and Morita, 1971). It is
hoped that as a result of our wide-based approach we
can determine in situ activity of psychrophilic bacteria
during the process of normal mineralization in antarctic waters. Cruise 46 of USNS Eltanin afforded us an
opportunity to test out our ideas and concepts.
Uniformly labelled carbon-14 substrates were used
for measuring uptake and respiration (mineralization). Different concentrations of these substrates
were added to a known volume of a water sample and
incubated at the temperature from which the water
sample was obtained. These results permit us to Undcrtand the activity of natural microbial populations
and their rate of assimilation and utilization of organic substrates. The track of Cruise 46 did not include the extremely productive near-shore waters of
September—October 1971

the Antarctic. Nevertheless, our results indicate that a
significant degree of mineralization takes place in the
ice-laden offshore water. Highest activity was observed near the Antarctic Convergence (station 4)
and the easternmost station near the ice shelf (station
8). The microbial activity at stations north of the
Antarctic Convergence was nearly unmeasurable.
Using water samples taken near the ice shelf (water
temperature was —1°C.) we demonstrated the psychrophilic nature of the microbial flora. Significant microbial activity was observed even at —3°C. (lowest
temperature tested). Activity increased with increasing temperature with maximum activity at 3°C. Temperatures higher than 3°C. depressed the microbial
activity.
Bacterial isolates from Cruise 46 proved to be extremely interesting. The maximum growth temperatures of some of these isolates are the lowest ever recorded. Interestingly, many microbiologists working in
the Arctic as well as the Antarctic never have obtained obligate psychrophilic bacteria because of the
method of isolation employed or by the use of wrong
source material. The importance of correct sampling
and isolation procedures cannot be overemphasized.
Our preliminary investigations definitely indicate
that there is a significant amount of microbial activity
in antarctic waters and that we are dealing with a
unique thermal class of bacteria. These initial investi gations will permit us to design further research on
the microbiology of antarctic waters.
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To determine the spectral distribution of solar radiation made available for primary productivity,
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