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Cruise 51 of USNS Eltanin began at Lyttelton,
New Zealand, on January 17, 1972, and comprised
work along a track passing near Campbell Island, the
Balleny Islands, and thence past Cape Adare into
the Ross Sea. The cruise ended, after 40 days and
4,505 nautical miles, at McMurdo Station, Antarctica,
on February 25. Scientific station work occupied 54
percent of the cruise time. Personnel returned to
New Zealand by air or aboard the U.S. icebreaker
Northwind.

This was Eltanin's second integrated biology cruise
(El-Sayed, 1971; McWhinnie, 1972). The objective
of these cruises is to find out the functional relation-
ships and the energy flow in the trophic hierarchy
of the antarctic marine ecosystem. On Cruise 51,
26 scientists and their assistants conducted 10 research
programs. Two representatives of Australia's Com-
monwealth Bureau of Meteorology made meteoro-
logical observations throughout the cruise.

Biological sampling, analysis, and experimentation
were conducted at 18 multiple-operation stations
(fig. 1). Twelve of these stations were in the Ross
Sea between Cape Adare and Cape Colbeck and
along the Ross Ice Shelf between the Bay of Whales
and McMurdo Sound. After station 18 was com-
pleted, trawling (entered as station 19 for purposes
of record) continued for 6 hours to take advantage
of the rich pelagic fauna. Stations 1 to 3 were north
of the Polar Front (Antarctic Convergence) ; station
4 was at the Front (at approximately 59°30' S. 171°
E.) as determined from expendable bathythermo-
graph records, salinity-temperature-depth sensors, and
continuously recorded surface temperatures. The
weather was bad on station 4 and forced us to sus-
pend work for 18 hours; poor weather also inter-
ferred with operations on station 6. On the rest of
the cruise the weather was moderate, but fog occurred
frequently.

Dr. McWhinnie was the U.S. Antarctic Research Program
representative for Cruise 51. Figure 1. Track of Eltanin Cruise 51.
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Research programs

Downwelling and upwelling solar energy was meas-
ured continuously throughout the cruise with spectral
radiometers. Thus, total energy input into this area
as well as its spectral quality during the latter part
of the austral summer now is known. Submarine
photometric measurements were made on most sta-
tions, providing data for study of primary produc-
tivity. Dr. G. A. Franceschini of Texas A&M Univer-
sity conducted the radiation studies.

Dr. Sayed Z. El-Sayed of Texas A&M University
studied primary productivity by incorporation of car-
bon-14 into phytoplankton samples under in situ con-
ditions at each station. The assembly, with its buoy
and marker, was untethered in ice or open sea as
incubation proceeded, free of the ship's influence,
from local apparent noon to sunset or for 12 hours.
Also, phytoplankton species were identified, and
chlorophyll analyses were conducted. Related hydro-
graphic measurements were made with water samples
taken from the same depths.

Marine fungi were identified and their abundance
in water and in sediments studied by Gunther
Bahnweg and Kurt Nehring for Dr. F. Sparrow of
the University of Michigan. Also, the association of
the fungi with phytoplankton and zooplankton was
investigated.

To account fully for energy flow in an aquatic
system, one should know the distribution and amount,
in both sea water and sediments, of organic com-
pounds. Dr. W. Sackett of Texas A&M University
conducted studies to determine these factors and,
as well, to determine the isotope ratios of carbon.
Dr. P. Williams and Dr. 0. Holm-Hansen of the
Scripps Institution of Oceanography made similar
measurements for vitamins and high energy phos-
phates. Dr. R. Griffiths, for Dr. R. Morita of Oregon
State University, studied heterotrophic nutrition of
marine bacteria. Water samples for all these studies
were taken from the same levels as those for the
primary productivity studies.

In conjunction with our principal biological objec-
tives, stations 9, 11, and 16 were positioned to give
preliminary data on pelagic fauna, benthic fauna,
and sediment in the vicinity of the proposed Glomar
Challenger drilling sites (Hayes and Edgar, 1972),
and stations 14 to 18 were located to give informa-
tion correlative to the proposed Ross Ice Shelf Project
(Zumberge, 1971). With a view to studying primary
organic production and fauna under sea ice, stations
9 to 12 were taken at the edge of the northeastward-
moving pack ice.

Zooplankton was sampled at all stations at a
number of depths. Most samples were collected with
quantitative nets, such as the WP2 free-fall nets used

by Mr. Tasman Carryer for his study of copepod
populations (directed by Dr. F. A. Knox of the
University of Canterbury, New Zealand). Brown-
McGowan ("bongo") nets, as well as midwater
trawls, were set for zooplankton and fish for study
of organic pesticides (Dr. Williams), for lipids and
their composition as they occur at a number of
trophic levels (Dr. N. Bottino, Texas A&M Univer-
sity), and for metabolic studies as well as soluble
nutrient utilization (Dr. M. A. McWhinnie, De Paul
University).

Preliminary findings

Though swarms of krill (Euphausia superba) were
seen farther north on Cruise 50, we encountered this
species for the first time at station 7; moderate num-
bers were consistently collected at stations 8 to 13.
These observations extend the krill distribution de-
scribed by Marr (1962) to the eastern end of the
Ross Sea. However, no indication of swarming of
this species was evident on this cruise. At stations 10
through 18, countless Euphausia crystallorophias were
collected at depths of 100 to 400 meters. Between
stations 12 and 13 surface netting yielded uncom-
monly dense samples of decapod larvae (probably
shrimp). One quantitative sample yielded a wet
biomass of approximately 1,500 cubic centimeters
per cubic meter. However, subsequent samples in
the same area contained relatively few of these sur-
face dwellers, pointing to swarming by these larvae.

Gravity cores were taken at each station for a
number of programs. Near Campbell Island these
cores were unsuccessful; they washed out upon re-
trieval to the ship's deck. Alternately, a Menzies
bottom-trawl sample was taken to obtain bottom
sediments. A rich benthic fauna was collected among
a coarse shell-rich sediment. The changing character
of the benthic environment along our cruise track
became strongly evident as samples taken near Cape
Colbeck (station 13) were compared to those taken
near the Ross Ice Shelf. A strong northward current
sweeps past Cape Colbeck. At this station a com-
pletely encrusting benthic population was found con-
sisting of numerous and diverse bryozoa, brachiopods,
and attached soft coral with an attendant polychaete
annelid population, all built on a luxuriant sponge
community. Few echinoderms were present. In sharp
contrast, similar samples taken from 0.5 to 7 miles
in front of the Ross Ice Shelf at stations 15 (Bay of
Whales) and 16 showed a remarkably fine mud-clay
bottom with a distinctly different fauna whose density
appeared to be somewhat less. The faunal composi-
tion included stalked alcyonarian (soft) corals, large
tube-dwelling polychaete annelid worms, pelecypod
(clam) and gastropod (snail) mollusks, amphipod
crustaceans, brittle stars, and sea cucumbers. Unidenti-
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Figure 2. Ross Ice Shelf at Bay of Whales, with remains of a camp—perhaps Little America IV. Poles mentioned in text are not visible in
this photo.

fled worms, possibly of a minor phylum, also were
present. The pelagic realm (100 to 400 meters) along
the extent of the Ross Ice Shelf was rich in copepods,
chaetognaths, euphausids, amphipods, and radio-
larians, with fewer jellyfish and pteropods also
collected.

Operations

The computer facility aboard Eltanin assisted in
the large task of recording basic sampling data and
the associated navigational data. All cruise data rec-
ords were completed and the computerized display
of the cruise track available when the ship reached
McMurdo Station. These operations were conducted
by Messrs. Kenneth Griffiths and Steven Apter of
Alpine Geophysical Associates, the support contractor.
Sampling records and their computer storage were
coordinated by Miss Betty Landrum of the Smith-
sonian Oceanographic Sorting Center. Mr. Robert
Hitch assisted in obtaining benthic and quantitative
pelagic samples for the Sorting Center.

Air samples were collected between stations with
a filter mounted on the forward half-deck of the ship.
Study of air particulates and their chemical character
will provide information concerning global atmos-
pheric distributions. In addition, undisturbed films
on the sea's surface were collected at 71° S., 76 0 5.,
and 78° S. from a small skiff, which departed from
Eltanin to collect these samples. The Scripps scientific
personnel conducted these sampling programs.

Three programs used radioactive carbon com-
pounds in tracer studies. Radiological monitoring of
the ship's laboratories was conducted and recorded
weekly. Through the assistance of the U.S. Navy, all
radioactive waste from Cruise 51 was transferred to

the McMurdo Station radiation officer for shipment
out of the Antarctic and appropriate disposal.

Eltanin reached her southernmost position on
Cruise 51—at 78°30.99' S. 164'18.74' W.—on Feb-
ruary 17 while on station 15 in the Bay of Whales.
In the course of steaming to the southern end of
the bay, an unchartered contour in the ice shelf
became evident lying to the east of the Bay of Whales.
This opening was charted by the ship's Captain
Richard Gregg and was found to extend approxi-
mately 8 miles eastward. The openings had a north–
south extent of some 5 miles when first entered on
February 16. By the time of our departure on
February 18, calving icebergs (observed on several
occasions) had measurably increased its east-to-west
extent. On the southern ice border of the uncharted
bay, and extending to its edge, a linear array of poles
was seen, probably markers of a previous camp or
traverse route made before the shelf broke to form
the new bay (fig. 2). On the sheer face of the ice
several dark objects were seen sunken below the
surface, suggesting a previous camp—perhaps Little
America IV Station, last used in 1947.
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