of introduction by man some time since the island's
discovery. Examples are Cerastium glomeratum and
Taraxamum ceratophorum. Both these species have
a wide but patchy distribution on the island.
In addition to the plant specimens, two peat cores
for pollen analysis were collected on the sides of stream
cuts through blanket peat. The two cores extended
to depths of 3 and 5 in 2). The shorter core
appeared to penetrate to blue clay of probably glacial
age. Hopefully, pollen and radiocarbon analysis of
these cores will shed significant new light on the postPleistocene climatic and vegetational history of the
area. The Antarctic Convergence is presently nearby,
and changes in the island's vegetation may be a useful
indicator of past fluctuation of the location of the
convergence.
Fossils were collected near Port Jeanne d'Arc.
These fossil beds are considered to be of Miocene age,
and they contain a rich flora of species that do not
occur on the island today.
The success of the U.S. botanical expedition to
Kerguelen Island was due largely to the cooperation
of Territoire des Terres Australes et Antarctiques
Françaises and its chief administrator M. Pierre
Rolland. This organization supplied logistic and other
support throughout our stay. The cooperation and
friendliness of the French at Port aux Français is
gratefully acknowledged.

Antarctic work of the Aries expedition
JOSEPH

L.

REID

and ARNOLD W. MANTYLA

Scripps Institution of Oceanography
University of California, San Diego
The research vessel Thomas Washington of the
Scripps Institution of Oceanography worked near
Antarctica on Leg II of the Aries expedition from
Jnuary 8 to February 22, 1971. The work was supprted by the National Science Foundation. The purpse of this leg was to study the circulation of the
afritarctic waters south of New Zealand and in partcular the western part of the large cyclonic eddy that
Iii s north of the Ross Sea between about 155°E. and
130°W. longitude.
The expedition covered about 8,150 nautical miles.
Measurements of temperature, salinity, oxygen, and
nutrients were made from the surface to the bottom
at 60 positions (fig. 1); on 29 of these, salinitytemperature-depth (STD) lowerings were made to
1,500 m. On four other stations STD lowerings were
July—August 1971
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Figure 1. Positions of hydrographic stations, current meter stations, and camera stations on the second leg of the Aries expedition, January 8 to February 22, 1971.

made to the bottom (less than 1,500 m) with a few
Nansen bottles to check the bottom salinities and
temperatures. Seventeen free-vehicle drops were made,
and all were recovered. Five of these were of baited
cameras for photography of fish; in one case the film
did not advance, but the other four were successful.
Twelve of them were for current measurements;
deployments were for periods of 5 hours (test), 31,
51, 59, 63, 71, 78, and 99 hours, and for 25, 25 5 26
and 27 days. On one of the 25-day deployments only
the first 16 days were recorded (the recorder jammed
after the 16th day) ; complete records were obtained
on all of the others.
Net hauls for zooplankton were made at 20 stations.
At three locations (stations 20, 24, and 29) samples
were taken for determination of tritium, carbon
dioxide, oxygen isotopes, alkalinity, radium, and various gases. At these three and five others, casts were
made for tritium and carbon-14 and for surface
radium. Surface salinity and temperature were measured continuously underway. The magnetometer was
operated nearly all of the 8,150 nautical miles traveled.
Depth was monitored continuously, and weather observations were made and reported routinely.
The general circulation of the Pacific sector of the
Antarctic Circumpolar Current is shown in fig. 2.
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Figure 3. Potential temperature and salinity at three stations,
showing characteristics from the Indian Ocean and from the
Pacific north and south of the Albatross Cordillera. Positions are
indicated in fig. 1. Depths (in km) are indicated along each curve.
uld

3000'

7

M.

S(%.)

3450 3460 3470

02

Si

)
,(,.) S
100
so
120

'3000

Figure 4. Temperature (T) in degrees celsius, salinity (S) in parts
per mille, oxygen (02 ) in milliliters per liter, and silicate (Si) in
micromoles at station 17, on the continental slope south of the
Balleny Islands at 65 0 59'S. 154026.5'E.

112

\\

Figure 2. Surface flow in
the Pacific sector of the
southern oceans (geopotential anomaly at the
sea surface with respect
to 1000 decibars, in dynamic meters). Dots indicate station positions.
Light shading indicates
depth less than 3 km.
Darker shading indicates
depth less than 1 km.

Earlier representations of this circulation have been
prepared by Deacon (1937), Sverdrup et al. (1942),
Reid (1961), the U.S. Navy Hydrographic Office
(1961), Ishino (1963), and Gordon (1967), and each
version, with the increasingly available data, has
shown greater detail. The particular feature emphasized in this version is the cyclonic gyre whose axis
extends from near the Balleny Islands (about 163°E.
at the Antarctic Circle) to near 60°S. 140°W. It was
the western part of this gyre that was observed by the
Aries expedition.
The complexities of the flow had been suggested in
a study of the exchange of characteristics between the
Atlantic and Pacific through the southern oceans
(Reid and Lynn, in press). Between the Macquarie
Ridge and about 120°W., the Albatross Cordillera
appears to have a strong influence on the direction of
flow. Near the cordillera in this region (fig. 2) the
isopleths appear to be constrained closely to the top
or north of the Macquarie Ridge for a substantial
distance and then to cross sharply to the south. The
strongest gradients of geopotential anomaly are found
at the constriction between the Campbell Plateau and
the Macquarie Ridge and at about 55°S. 145°W.,
where a great part of the flow crosses the cordillera,
turning abruptly from northeast to southeast.
On the downstream (southeastern) side of th e
Albatross Cordillera, between about 130°W. and the
Balleny Islands (163°E.) there is an indication of
westward flow as part of a large cyclonic eddy. On the
other hand, the shape of the field (the low near tFe
Ballenys, the sharp southward turn toward Scott
Island at 180°, and the abrupt turn near 145°W.)
may be more consonant with a series of such eddis
than with a single large eddy. The maps of characteristics in that area, as interpreted by Reid and Lynn
(in press), suggest a single eddy.
The westward flow south of the Ballenys was confirmed by the two current measurements made in that
area and by the deep-water characteristics. Lynn and
ANTARCTIC JOURNAL

Reid (1968) have noted that the Discovery data from
northwest of the Ross Sea show highly saline bottom
water, which must originate from the Ross Sea.
Jacobs et at. (1970) discuss the processes within the
Ross Sea leading to these high salinities, and Gordon
(1971 and in press) describes the distributions outside
the Ross Sea.
The Macquarie Ridge effectively separates the
Indian and Pacific deeper waters, and eastward of
there the Albatross Cordillera separates the Pacific
waters near Antarctica from those farther north. The
,deeper water characteristics reflect this separation.
Station 20, west of the rid g e, and station 24, north of
the cordillera, show very similar characteristics in the
circumpolar water below the salinity maximum (fig.
3), but the deepest, coldest water west of the ridge
(station 20) apparently does not cross the ridge and
is missing from the deep characteristics on station 24.
Station 30, east of the ridge and south of the cordillera, has about the same characteristics as the others
in the range of potential temperature from 0.5° to
1°C. and of salinity from 34.70 to 34.72
but
above the salinity maximum the waters are much
colder, and the deeper water is much more saline.
Though stations 20 and 30 are at about the same
latitude, station 30 lies along the axis of the cyclone
(fig. 2); this may account for the differences in their
shallower characteristics. Since station 30 is not
separated from the Ross Sea by any major topographic
feature, it may receive a direct input of the bottom
water from the Ross Sea; this may account for the
high salinity of its deeper waters (Lynn and Reid,
1968). Gordon (in press) discusses these characteristics in greater detail.
One of the most interesting results of Leg II of
he Aries expedition was the group of stations near
he antarctic continental slope between Victoria Land
Find George V Coast that showed unusual variations
n all characteristics (fig. 4). The layers at 1.7 and
.2 km depth of relatively cool water of lower salinity,
igher oxygen, and lower silicate suggest a recent
ear-surface source. These variations were first noted
nstation 12, and additional bottles were used on
ubsequent casts in that area. The features are real,
nd the column is stable.
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Eltanin Cruise 47
ROBERT E. HOUTZ

Lamont-Doherty Geological Observatory
of Columbia University
Cruise 47 of Eltanin was a 70-day, 12,200-nauticalmile cruise that began in Fremantle on February 3,
1971, and ended in Melbourne on April 13, 1971
(see map). After stopping at the Kerguelen Islands
to put ashore a party of botanists, the ship continued
south to the pack ice, surveying and sampling the
Kerguelen Plateau for 40 days. The ship returned to
Melbourne after retrieving the Kerguelen Islands
party.
The shipboard scientific mission included three
basic programs: underway geophysics, physical
oceanography and geochemistry, and bottom sampling. The objective of the Lamont-Doherty geophysical team was to obtain continuous underway
geophysical data during a survey of the Kerguelen
Plateau and to launch sonobuoys to determine crustal
structure. Bottom sampling was conducted by the
University of Southern California, Florida State
University, and the Smithsonian Institution. Their
objectives were to obtain suites of bottom samples
on both slopes of the plateau and north of Kerguelen
Island beneath the polar front. Flinders University
of South Australia required a series of Phleger cores
across the Southeast Indian Rise to complete a study
of the clay minerals in this region. The LamontDoherty hydrographic group wished to determine
the physical properties of sea water on both sides of
the plateau, north of the Kerguelen Islands, alongside
the Amery Ice Shelf, and between Antarctica and
the plateau. Its program included the launching of
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