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ABSTRACT

There is a great contrast between the relative distributions of potential density referred
to o decibars and of potential density referred to 4000 decibars in the deep water of the South
Atlantic Ocean. Both parameters are useful in a descriptive analysis of deep water; the former
is an identifier of water origin, the latter graphically displays stability in the deep ocean and
can be used to infer deep-ocean geostrophic flow.

Introduction. In the South Atlantic there are large differences in the deep
water characteristics of the basins flanking the mid-Atlantic ridge. Antarctic
Bottom Water (AABW), characteristically cold and of low salinity, lies along
the bottom of the Brazil Basin (western basin); the overlying North Atlantic
Deep Water (NADW) is warmer and more saline. NADW fills the great
depths of the Angola Basin (eastern basin) and is nearly homogeneous below
3500 m. The distributions of these characteristics are illustrated in zonal sec-
tions presented in atlases by Wiist (1935), who has used the 1925-1927
MEeTEOR data, and by Fuglister (1960), who has used the 1957-1958 Inter-
national Geophysical Year data. Wiist has also presented sections of the dis-
tribution of ¢;; however, the usefulness of this density parameter in analyzing
the deep water is doubtful. In this study a zonal section determined from the
IGY data is examined in terms of (i) potential density* referred to o decibars,?
o6, and (ii) the potential density referred to 4000 decibars, g4. The distributions

1. Presented before the American Geophysical Union Meeting in San Francisco on December 3,
1968.

Accepted for publication and submitted to press 15 February 1971.

2. The density parameter used is actually o = 103 (¢ —1), where g is the specific gravity, not density.
Density in g/cm3 is slightly greater than ¢, but the term “density” is preferred over “specific gravity”
for brevity of expression and to remain compatible with earlier usage.

3. The usual symbol is og. The newer notation is chosen to be compatible with the subsequent use
of gy, in which the subscript specifies the reference pressure in decibars X 1073,
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Figure 1. Potential temperature (°C) at depths greater than 2000 m in a section along 24°S in the
Atlantic Ocean. The contour interval is 0.5°C except for the dashed line. The major
topographic features are South America on the left, the Mid-Atlantic ridge, the Walvis
Ridge, and Africa on the right.

of these parameters are useful in a descriptive analysis of the deep water and
supplement the temperature and salinity distributions.

In a study of deep and abyssal waters of the world ocean, Lynn and Reid
(1968) have presented vertical sections of go and g4 for a nearly meridional line
of stations through the western Atlantic. The distribution of go in the deep
ocean has revealed an internal maximum that helps to characterize a water
mass and to identify its source and path of flow. However, these authors con-
cluded that, to adequately represent the density stratification in deep water,
potential density should be referred to appropriate pressures; the distribution of
04 eliminated the inversion and clarified the changes in density along the bottom.

Temperature and Salinity. The zonal section at 24°S, derived from data
taken on R/V Crawrorp Cruise 22, 1958 (Fuglister 1960), crosses the core
of the AABW as revealed by the potential-temperature and salinity isopleths.
At this latitude the AABW is banked against the western side of the Brazil
Basin (Figs. 1, 2). At the bottom, the salinity is 34.67 to 34.69°/0 and the
potential temperature is near 0°C. (The temperature section referred to here
differs from the one given by Fuglister (1960) in that he used i situ temper-
ature.) The great overlying salinity maximum, near 2300 m, is approximately
34.94°/00 and the corresponding temperature is approximately 2.9°C. The
deep water in the Angola Basin, in great contrast to that in the Brazil Basin,
is nearly homogeneous. Below 3500 m the vertical trends in salinity are nearly
imperceptible; the median is 34.891°/0o. The potential temperature at the
bottom is approximately 2.0°C and differs from that at 3500 m by 0.1°C.


















