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Eltanin Cruises 28 and 29 were made along 43'15'
S. from Australia to Chile (March 10 to May 18,
1967) and along 28°15' S. from Chile to Australia
(June 1 to August 2, 1967). Since they were part of
one program, they have been designated the "Scorpio"
expedition by the participants. The principal work
was Nansen-bottle casts from the surface to the bot-
tom for temperature, salinity, dissolved oxygen, phos-

phate, silicate, nitrate, and nitrite. The work was
planned and carried out jointly by the four authors.
The general features of the expedition were described
in the November-December 1967 issue of this journal.
The purpose of this article is to describe the prelimin-
ary results of the data analysis.

One of the principal functions of Eltanin's pre-
vious work around Antarctica has been to take meas-
urements of temperature, salinity, and various chemi-
cal properties in order to study the circulation of the
antarctic water. The purpose of the "Scorpio" expedi-
tion was to observe the exchange of water between the
antarctic and Pacific oceans, not only in the fairly
well defined surface currents, but at intermediate and
abyssal depths as well.

It has been known for almost a hundred years that
the bottom waters of the Pacific Ocean are not de-
rived locally from surface waters but enter from the
south via the antarctic circumpolar current. Various
aspects of the flow have been discussed by Deacon
(1937), Wooster and Volkmann (1960), Knauss
(1962), Reid (1965), and Gordon (1966). In par-
ticular, Stommel (1958) had postulated that the
entering bottom water should be confined to a nar-
row path along the western boundary. All of these
discussions were limited by the scarcity of data in the
central South Pacific, and the "Scorpio" expedition
was planned to help fill in this relatively blank area.

Eltanin tracks, Cruises 28 and 29.
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The most remarkable feature of the findings to date
is the confirmation that the deep current carrying
water equatorward from the antarctic region is indeed
confined to a narrow path close along the west-
ern boundary. This has already been discussed
(Reid et al., 1968; Warren et al., 1968) and is briefly
repeated here. The evidence for this flow is based on
interpretation of the salinity distribution. A deep
(3,000-4,000 m) maximum in salinity is found at the
western boundary (the eastern side of the Tonga-
Kermadec ridge). This maximum can be followed
back to the Antarctic (where it lies at a shallower
depth), then westward through the Indian Ocean,
and finally northward to its origin in the North At-
lantic. The argument for the narrowness of the flow
in the Pacific and its confinement to the western
boundary is also based upon calculations of the rela-
tive geostrophic flow. In the 28'15' S. section, the.
surface of maximum salinity slopes abruptly near the
western boundary, and the associated horizontal pres-
sure gradients indicate that the maximum speed is
confined to a narrow band (about 70 km wide).

At the eastern boundary, the equatorward-flowing
Chile Current was observed to have a well-developed
poleward countercurrent inshore, somewhat broader
at 200 m than at the surface, and to carry highly
saline, warm water of low oxygen content toward the
south. The flow is not simple, however, but is marked
by some large-scale eddy-like features.

The double oxygen minimum pointed out earlier
in the sparser data (Reid, 1965) is amply confirmed,
though the details are altered somewhat by the
"Scorpio" data. The phosphate data confirm the
earlier conclusion (which was based upon very sketchy
information) that the double oxygen minimum does
not imply a double phosphate maximum; there is
only one phosphate maximum and it is near the
deeper oxygen minimum.
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A regional survey of Eltanin marine-core paleo-
magnetism (Goodell and Watkins, 1968) was ex-
tended westward during the past year through studies
of the cores collected during Cruises 24-27. Inconsis-
tencies and possible hiatuses (Fig. 1) inhibit any re-
liable correlation between the many cores. For such
to be made, therefore, appropriate micropaleonto-
logical examination is required.

Watkins (1968a) has argued that inconsistencies
in the details of paleomagnetic data from sedimentary
cores are to be expected because of biological rede-
position of surface sediments as thick as 50 cm which
certainly would modify and conceivably completely
remove evidence of geomagnetic events of up to
50,000 years' duration. There exists, nevertheless,
limited evidence consistent with the discovery of
hitherto undetected short-duration normal-polarity
events at t = 0.82 and 1.07 million years in several of
the Eltanin cores (Watkins, 1968a). The latter event
may also have been detected by Abdel-Monem et al.
(1967) as normal-polarity lavas of similar age on
Hierro (Canary Islands), but further work is re-
quired to confirm this suggestion.

Antarctic glaciation is recorded in the sediments of
the southern ocean. Goodell et al. (1968) have shown
that glaciation has persisted for at least the last 5.0
m.y. Core 13-4 of the Eltanin collection has recently
provided evidence of glaciation during the Eocene
period (Geitzenauer et al., 1968).

The great relevance of the magnetic properties of
oceanic igneous materials to the analyses of magnetic
anomalies in terms of crustal spreading (Watkins,
1968b,c) provides one of the motives in examining
the Eltanin dredged materials, the sources of which
are shown in Fig. 2(a). From these hauls, 6,000
specimens have been classified on very simple bases.
Considerable problems exist in determining the geo-
logical meaning (if any) of the collection, particularly
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