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Our program on Eltanin Cruise 51 was concerned
primarily with the distribution and chemical compo-
sition of organic materials in the water column and
with the distribution and activity of microbial cells.
Most of our samples were from the upper 250 meters
of the water column, although some water and
benthic samples were taken down to 4,900 meters as
time and water depth permitted. Fourteen stations
were occupied. All samples were frozen and trans-
ported back to our laboratories for studies pertaining
to these topics:

Distribution of microbial cells. The total microbial
biomass throughout the water column was estimated
by measurement of adenosine triphosphate concentra-
tions. Phytoplankton biomass will be estimated from
the chlorophyll concentrations (data of El-Sayed) or
from floristic analyses of formalin-preserved samples.
The microbial biomass in the euphotic zone at all
stations ranged from about 25 to 150 micrograms of
organic carbon per liter, with the richest stations
being in the Ross Sea. Samples from depths of 1,000
meters or more had biomass values ranging from
0.02 to 0.5 micrograms of carbon per liter.

.Itrogen assimilation. The rate of nitrate assimila-
tion in phytoplankton was determined by measure-
ment of the rate of incorporation of nitrogen-l5-
labeled nitrate. Samples also were tested for nitrogen
fixation by use of the acetylene reduction technique,
but no fixation of molecular nitrogen was detected
at any of the stations.

Transfer of organic carbon in the food chain. The
extent to which bomb carbon-14 (from the 1961-1962
tests) has been incorporated into the food chain
throughout the water column is being studied by
measurement of the carbon-14/carbon-12 contents in

organisms. Samples were obtained by pelagic net
tows at 12 stations from the surface to 3,000 meters
and by a benthic sled at three stations.

Vitamins. Samples throughout the water column
were obtained at all stations for the analysis of the
concentrations of vitamins B 1 , B 12 , and biotin in solu-
tion or contained in the particulate material. These
are currently being assayed by bio-assay techniques.

Elemental composition of organic material. The
particulate material was concentrated by filtration
through glass fiber filters for analysis of total organic
carbon, nitrogen, and phosphorus. The filtrate was
frozen for subsequent analysis of dissolved organic
carbon, nitrogen, and phosphorus.

Gross chemical composition of particulate material
and plankton. Both filtered and net samples were
obtained for analysis of total protein, carbohydrate,
and lipid contents.

Specific chemical composition of particulate ma-
terial and plankton. Net samples of phytoplankton
and zooplankton were obtained for analysis of the
molecular constituents of the protein, lipid, and car-
bohydate fractions. An in situ pump which filters
about 600 liters per hour through a 28-centimeter
glass fiber filter, was used to obtain particulate ma-
terial from representative depths throughout the
water column. This particulate material will be sub-
jected to hydrolysis and subsequent chromatographic
analysis of the major chemical fractions.

Chlorinated hydrocarbons. Samples for analysis of
pesticide residues and polychlorinated biphenyls were
obtained from marine aerosols (collected between 11
stations by pulling air through glass fiber filters),
from surface films, from snow and ice, from particu-
late material at representative depths between 100
and 1,000 meters, and from diverse animal species
in the water column or benthic samples.

Distribution of mercury. Samples for analysis of
total mercury content were obtained from water
samples from the surface to 4,900 meters at 14 sta-
tions, from snow and ice samples, from marine de-
tritus from 100 to 1,000 meters depth, from sedi-
ment cores (0- to 40-centimeter cores taken from
540 to 3,100 meters depth), and from all organisms
collected from the surface to 4,000 meters as well as
from the benthic fauna.
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Also participating in investigations during Eltanin Cruise
51 was T. J . Carryer, representing Professor G. A. Knox,
Zoology Department, University of Canterbury, New Zea
land. Mr. Carryer's report will appear in the November-
December 1972 Antarctic Journal.
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