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Figure 2. Normalized calcium (NCa) vs. salinity for melt sea-ice
samples. The triangle denotes the standard. ("oloo" denotes "parts
per thousand." "ieq/kg" denotes "micro equivalents per
kilogram:')

Atlantic long lines, leg II, Cape Town
to Punta Arenas
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The major circulation patterns in the open ocean are oriented
i the east-west direction, so they are best studied with
ceanographic sections which cross the currents in a north-
uth direction. But, because meridional transits involve great

istances, few such sections have been made. The Atlantic long
es experiment was designed to provide a nearly synoptic
ction between North Africa and Antarctica along the Green -
ich Meridian. It is anticipated that these data will substantially
prove our understanding of the general circulation of the
uth Atlantic and Weddell Sea.
The first leg of the Ajax cruise aboard the R/V Knorr (figure)
s under the direction of J.L. Reid and sampled between

Abidjan, Ivory Coast (7°N) and 45°S, during October and
November 1983. Leg 11(11 January to 21 February 1984) was
directed by W.D. Nowlin, Jr.

The first part of the cruise track of Ajax II completed the
Greenwich Meridian section from 45°S to the edge of the pack
ice off Antarctica at 69°30'S. The entire section is some 8,400
kilometers long and comprises 83 conductivity-temperature-
depth stations, most of which included a deep cast to the bot-
tom and a shallow cast. About 3,000 individual water samples
were collected and analyzed for salinity, oxygen, silicate, nitra-
te, nitrite, and phosphate concentrations. Additional analyses
were made for partial and total carbon dioxide, freons, helium,
tritium, trace elements, rare earths, and lead. On leg II, upper
water samples were used to characterize biologicallysuspended
particulates using high-pressure liquid chromatographic and
enzymatic techniques.

The rest of leg II was devoted to several specialized studies in
the Weddell and Scotia Seas. A series of stations was made
across the northern limb of the Weddell Gyre to the mid-ocean
ridge, and then northwest across the South Sandwich Trench to
the Scotia Arc. These closely spaced stations were made to
study the frontal structure of the boundary between waters of
the Circumpolar Current and those of the Weddell Sea and to
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sample within the abyssal boundary current which carries cold
Weddell Sea waters into the South Atlantic.

Stations were made in the eastern and southern Scotia Sea
where there is a paucity of modern station data and where tracer
measurements may be particularly useful in characterizing the
numerous water masses present. A short north-south section
was made across the South Scotia Ridge into the Weddell Sea to
study the Weddell-Scotia Confluence. The final set of stations
was made off the coast of Elephant Island to verify the existence
of the narrow, westward-flowing Polar Slope Current.

Analysis of the preliminary data from Ajax II reveals that the
subantarctic and Polar Fronts are nearly as narrow (50 to 100
kilometers) in the open ocean along the Greenwich Meridian as
they are in the restricted confines of Drake Passage (Nowlin and
Clifford 1982). Evidence was found of an eastward extension of
the Weddell-Scotia Confluence to 1°E, confirming an earlier
observation by Gordon and Huber (1984). Tracer distributions
indicate that Weddell Sea bottom water circulates cyclonically
around the Weddell Gyre as a bottom boundary current.

The section across the South Sandwich Trench shows that
cold, fresh Weddell Sea deep water flows to the north along the
western flank of the trench. On the eastern edge of the trench,
the deep flow is to the south. A similar flow pattern was inferred
by Warren (1973) over the Tonga-Kermadec Trench. North of

Elephant Island, there is a narrow (10-kilometer) band of cold,
fresh, highly oxygenated water between 300 and 1,000 meters.
The water characteristics imply a Weddell Sea origin, and the
westward flow may be part of a circumpolar Polar Slope
Current.

The Atlantic long lines cruise was supported by National
Science Foundation grant OCE 82-13276 and contract N00014-80-
C-0440 from the Office of Naval Research. Analysis of the leg II
hydrographic data is supported by National Science Foundation
grant OCE 84-14886 and contract N00014-80-C-0113 from the
Office of Naval Research.
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