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Cruise 50 of USNS Eltanin began on November 8,
1971, at Fremantle, Australia, and ended on January
45 1972, at Lyttelton, New Zealand. The track of the
7,611-nautical-mile cruise included north–south sec-
tions along 105°E. and 170°E. and a west-to-east
track in the vicinity of the pack ice boundary (see
map). There were four excursions into the fringes of
the ice fields. While the Lamont-Doherty Geological
Observatory program in physical oceanography was
stressed, the geophysics program, also of Lamont-
Doherty, and the coring program of Florida State
University were active.

Each station consisted of either a salinity-temper-
ature-depth (STD) or a Nansen-cast hydrographic
observation (with reversing thermometers and water
samples for salinity, oxygen, and silicate determina-
tions) and a piston core. The piston core trigger was
equipped with a double phieger: one for the Florida
State University program and the other for a special
study being conducted at Flinders University in Ade-
laide, Australia. In addition, a current meter was
available for lowering from the deck and as part of
a bottom current pop-up system. Mechanical bathy-
thermographs (BTs), expendable bathythermographs
(XBTs), and surface water samples for salinity and
silicate determinations were taken along the ship's
track.

Along the 105°E. meridian, the Nansen and STD
data, in conjunction with the data collected on Cruises
48 and 49, form the basis of a general oceanographic
description of the southeastern Indian Ocean. BTs
and XBTs were taken from 34°S. to the ice, at 61.5°S.
The most striking feature is the Australasian Sub-
antarctic Front, which was crossed at 48°S.; the sur-
face salinity dropped from 34.5 to 34.1 per mill, and
the temperature dropped 3°C. The Polar Front was

crossed 120 km farther south. The Polar Front is
marked only by the subsurface features of a temper-
ature-minimum layer at 250 meters and the appear-
ance of the deeper temperature-maximum and oxygen-
minimum core layers. The Polar Front is situated
directly above the midocean ridge, a fairly common
occurrence.

The dramatic Australasian Subantarctic Front is
typical of the Indian Ocean sector of antarctic waters.
In other sectors, the Polar Front stands out as the
predominant feature and can be identified readily by
observation of surface characteristics as well as the
more reliable subsurface features. However, from the
southern tip of Africa to the Campbell Plateau, it
would be nearly impossible to identify the Polar Front
by surface features alone.

A frontal zone near 5505 was observed in which
the temperature-minimum layer dropped abruptly
from 1.0°C. to —0.5°C. Surface temperature and
salinity also showed some unsteadiness. This feature
is common in antarctic waters but has not been dis-
cussed in the literature. South of this front the trend
of the isopleths is horizontal, and a two-layer ocean
is clear, while north of it the temperature and salinity
structure, although still "antarctic," is much more
complex.

Near 59°S. the surface salinity began to fall steadily
as we proceeded southward, and the surface temper-
ature dropped to - 1.0°C. A loosely packed ice field
was first encountered near 60.5°S., where we began
the first of the ice field studies.

We studied, in varying detail, four ice fields. The
STD was used for shallow casts to obtain closely
spaced profiles and time-series observations. The cur-

Dr. Gordon was the U. S. Antarctic Research Program
representative on Cruise 50.

38	 ANTARCTIC JOURNAL



rent meter was lowered by the hydro wire and left to
record for periods of hours at a number of depths.
BT and XBT sections with surface sampling for salinity
and silicates also were obtained. The four ice field
study areas were—

Case 1 61°S. 106°E.	November 24 to 26
Case 2 64.5°S. 120°E.	November 30 to December 1
Case 3 64.5°S. 139° to 144'E. December 5 to 9
Case 4 66°S. 170°E.	December 14 to 15

Each area was found to differ from the others in some
way, but on preliminary inspection we were able to
group cases 2 and 4 together and cases 1 and 3
together.

Cases 2 and 4 showed a broad, uniform tempera-
ture-minimum layer with two distinct haloclines—one
separating apparently recent melt water from the
subsurface layer and a deeper one capping the upper
circumpolar deep water. Salinity of the subsurface
layer was a high 34.2 to 34.3 per mill; tempera-
ture, less than —0.6°C. North of the 120°E. ice field,
the layer "outcropped" at the surface. We believe this
layer represents the winter condition of water directly
below the ice. Its high salinity (as compared to normal
surface water) and low temperature suggest that it
may originate as brine released during sea ice forma-
tion. If true, brine storage in the surface water must
have more influence on the salt balance of antarctic
water than previously thought.

Cases 1 and 3 showed a shallower and thinner tem-
perature-minimum layer and only one distinct halo-
dine. In this group, as in cases 2 and 4, the tempera-
ture-minimum layer appeared to be saltier than it
generally is in late summer. Although case 1 appeared
to be simply a situation in which the upper layers
have mixed, case 3 was more interesting. In case 3,
the pycnocline was extremely shallow, reaching only
50 meters in depth rather than the more usual 100 to
200 meters. Of interest is the form of the ice field in
this region. We were in a large embayment of ice-free
water surrounded by a wall of very thick pack ice.
Perhaps case 3 was in a region of general upwelling.

The surface-salinity and silicate samples in the ice
fields and to the north show that the melt water does
not extend far to sea. In general, it is not very con-
centrated. No sample below 33.0 per mill was found,
indicating a very rapid mixing of the melt water. In
case 2, the melt water terminated abruptly only half
a kilometer from the ice, while in case 1 it extended
in dilute form for nearly 200 km. The difference may
be related to wind conditions, which in case 2 pro-
duced a southward Ekman drift and in case 1 a north-
ward drift: hence one case contained the melt water,
and the other spread it out. The surface silicates in all
cases nearly doubled as one approached within 100
km of the edge of the ice, perhaps because the sea ice
negatively influences blooms of diatoms and radiolaria
(Clowes, 1938).

Track of Eltanin Cruise 50.

MARCH-APRIL 1972	 39



The deep stations taken among ice in the case 3
area show that the low-salinity Antarctic Bottom
Water produced along the Adélie Coast is much more
extensive than found in February 1969 during Eltanin
Cruise 37 (Gordon, 1969). The high-salinity Ant-
arctic Bottom Water derived from the Ross Sea was
found to be similar in position and concentration to
that found in 1969, but in December 1971 it was
separated from the sea floor by a concentrated layer
of low-salinity bottom water only tens of meters in
thickness. In addition, low-salinity bottom water is
observed north of the high-salinity Ross Sea Antarctic
Bottom Water. In two cases, the Ross Sea bottom
water was found to be sandwiched between the low-
salinity variety. The most concentrated low-salinity
Antarctic Bottom Water was found at 65°S. 143.5°E.
Its potential temperature was —0.73°C.: salinity,
34.676 per mill; oxygen content, 6.06 milliliters per
liter; and silicate content, 103 microgram-atoms per
liter. Bottom velocity was 15 centimeters per second.
These values are close to those of newly formed Ant-
arctic Bottom Water coming from the Weddell Sea.
The high-salinity Antarctic Bottom Water, found just
90 meters above the low-salinity variety, had a poten-
tial temperature of —0.41°C.; salinity, 34.720 per
mill; oxygen content, 5.52 milliliters per liter; and
silicate content, 109 microgram-atoms per liter. These
observations may be the first to demonstrate real fluc-
tuations of bottom water characteristics in deep water
near Antarctica.

The stations along 170°E. showed that the Ross
Sea Antarctic Bottom Water extends to the southern
flanks of the midocean ridge. The highest salinity Ant-
arctic Bottom Water on this cruise, 34.728 per mill,
was found at 65°S. 165°E.

Along 170'E., only STD data were taken. These
data fill a gap in existing knowledge. The 170°E.
meridian crosses the Antarctic Circumpolar Current
where it is constricted by the Campbell Plateau and
the midocean ridge. The intense flow to the south of
the Plateau is marked by a broad region of manganous
nodules. Two bottom current meter stations, each of
3 days' duration, were obtained in this area. The ship
doubled back across the Polar Front zone (59° to
63°S.) for study of time variability. Although the
region east of the Macquarie Ridge often possesses a
complicated double Polar Front zone, the double front
during our transects was not well developed. The
secondary front was observed clearly at 61°S., but the
primary front was weak and quite warm (just a bit
below 3°C.) at 59°S. The Australasian Subantarctic
Front was crossed along 170°E. at 55°S.

The last few days of the cruise were devoted to a
special track for a geophysical survey. An emergency
stop was made on December 31 at Dunedin to land a
crew member stricken with a heart attack at sea.
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Bird and fish locations are recorded
in two new antarctic map folios

Two more folios in the Antarctic Map Folio Series,
which is produced under a contract with the National
Science Foundation, have been published.

Folio 14, Birds of the Antarctic and Subantarctic,
was prepared by G. E. Watson, J . P. Angle, P. C.
Harper, M. A. Bridge, R. P. Schiatter, W. L. N.
Tickell, J . C. Boyd, and M. M. Boyd. It contains 18
pages plus 15 plates and costs $10.

Folio 15, Coastal and Deep-Water Benthic Fishes
of the Antarctic, by Hugh H. DeWitt, contains 10
pages plus five plates and costs $6.

Folios may be ordered from the American Geo-
graphical Society, Broadway at 156th Street, New
York, New York 10032.

Antarctic Research Series
Volume 18 published

Antarctic Pinnipedia, the 18th volume of the Ant-
arctic Research Series, has been published. The 226-
page book was edited by William Henry Burte.

The Antarctic Research Series is supported by a
grant from the National Science Foundation. Copies
are for sale by the American Geophysical Union, Suite
435, 2100 Pennsylvania Avenue, N. W., Washington,
D. C. 20037. Volume 18 costs $25.

Navy man dies at McMurdo Station

William Dean Decker, a chief aviation machinist's
mate and the leading chief petty officer of Antarctic
Development Squadron Six (VXE-6), died in his
sleep at McMurdo Station on October 11, 1971. Doc-
tors attributed his death to heart attack.

Chief Decker was a veteran of more than 21 years
of naval service. He had arrived at McMurdo Station
less than 48 hours before his death. Interment was at
Arlington National Cemetery following a military
funeral.
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