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One of the central problems of biological oceanography is the measurement of energy flux through
the system of living organisms. Early efforts at such
measurements emphasized the higher levels of the
food web and postulated a rather direct transfer of
energy from phytoplankton to fishes in two or three
steps.
For several years, our group at the University of
Georgia has been concerned with this problem. We
have found that microorganisms account for most of
the respiration in the ocean, at least in low latitudes.
Cruise 38 of USNS Eltanin was a special-purpose one,
in which we attempted to estimate total respiration in
several complete water columns across the southern
oceans, with emphasis on microbial metabolism. We
included studies of benthos, net plankton, and the
smaller nekton as well.
Abundance and respiration of microorganisms was
measured following concentration of 200-liter water
samples to a final volume of a few milliliters. Aliquots
of the concentrate were placed in 6-ml respirometers
at simulated in situ temperature and pressure for
rapid measurements of respiration. ATP extracts were
made from another aliquot as a parameter of microbial biomass. A third aliquot was used for microscopy
and other microbiological studies. A specially stabilized
microscope, equipped with phase and fluorescence,
was used at oil-immersion magnification to examine
fresh concentrates of living microorganisms and to
photograph them.
Net plankton was sampled with a Clarke-Bumpus
sampler, and respiration of the net plankton catches
was measured at in situ temperature. Nekton was
sampled with an Isaacs-Kidd midwater trawl. Respiration of individual specimens from the IKMWT was
measured immediately after each tow. All samples
were retained for both identification and biomass estimation.
Biomass and respiration of benthic organisms were
estimated by a combined program of grab and
camera. The smaller bethos were sampled quantitatively with multiple grabs at each location. The
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camera aided in the identification and estimation of
mass of the larger benthos and the meiofauna. Grab
and camera stations were precisely overlapped with
the aid of satellite navigation.
Some other programs on Cruise 38 also contributed
to the analysis of metabolic rate of complete water
columns. These included the work of Sayed Z. ElSayed of Texas A&M University and of H. R. Jitts of
the Australian C.S.I.R.O., Division of Fisheries and
Oceanography. Both programs were concerned with
photosynthesis. El-Sayed's group also measured dissolved nutrients.
From four to nine days were spent at each of six
locations between 40° and 64°S. Even so, our estimation of total respiration will be crude and preliminary.
However, only by making this attempt can we hope to
discover the problems to be overcome before a truly
definitive measure of total metabolism of the ocean
becomes possible.
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A benthic grab sampling program was undertaken
on Eltanin Cruise 38 with the primary objective of
evaluating variations in the abundance of different
taxa of invertebrates, the abundance of ferromanganese nodules, and various sediment characteristics
within and between individual samples at different
stations. A secondary objective is to obtain estimates
of the abundance of infaunal and epifaunal benthos
exceeding 1 mm in size and to determine the amount
of skeletal material contributed to deep-sea sediments
by these organisms. If obtained, this information will
result in a better understanding of the macrofossil
community which might be expected to occur in
deep-sea sediments preserved in the geologic column.
Eltanin remained on station for periods of up to 9
days during Cruise 38, providing ideal conditions for
collecting the samples required to study variations in
abyssal substrates. Multiple 0.6 m 2 grab samples were
taken at three stations in abyssal depths, viz: 12 covering a total area of 7.01 m2 at station 7 (64°11'S.
150°08'E.); 10 covering 5.84 m2 at station 8
(61°50'S. 149°50'E.); and 20 covering 11.68 m 2 at
station 11 (49°45'S. 152°30'E.).
Sediment subsamples were obtained from each successful grab. A split of all such subsamples was sent to
the Smithsonian Oceanographic Sorting Center for
study of the meiofauna, and Petrie dish subsamples
were taken from each grab in order that benthic
foraminiferal distribution might be examined.
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