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the ocean-basin floor as well as on the Mid-Oceanic
Ridge.

Many of the photographs from the ocean-basin
floor reveal evidence of current winnowing
or scour (Figs. I and 2). However, between the
Convergence and the limit of pack ice, rock out-
crops and even scattered rocks are rare, and most
of the photographs reveal a muddy bottom which
is anomalously smooth. South of the limit of pack
ice there are increasing numbers of scattered, prob-
ably ice-rafted boulders on the muddy sea floor.
Immediately off the southern tip of South America,
ripple marks and strong scour marks have been
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observed at depths of over 4,000 m. South of these
ripple marks is a prominent distributional pattern
of manganese nodules, and still farther to
the south the bottom is characteristically muddy
with occasional ice-rafted boulders. Ice-rafted
boulders appear more frequently in the sector im -
mediately to the west of the Antarctic Peninsula.

The strengths and directions of currents are shown
in Fig. 2. The photographic evidence indicates that
the strongest current in the areas examined is located
beneath the axis of that part of the antarctic cur-
rent which flows from west to east at the base of
the Mid-Oceanic Ridge.

Physical Oceanography Aboard Eltanin,
1966

ARNOLD L. GORDON

Lamont Geological Observatory
Columbia University

By the end of 1966, Eltanin had completed her
619th hydrographic station since entering antarctic
waters in 1962. The year began with a return
cruise (the 22nd) to the Scotia Sea and the area

(NSF Photo)

Figure 1. Photograph of
ocean bottom showing evi-
dence of scour and fill.

Figure 2. Strengths and di-
rections of ocean-bottom
currents as indicated by ori-
ented bottom photographs.

60'	20'
T"	

RE'TION FROM

east of the South Sandwich Islands. The data ob-
tained clarified some of the problems concerning
bottom circulation that arose during the study of
data gathered on previous cruises. It appears that
the main northward penetration of antarctic bot-
tom water is east of the South Sandwich Trench.
In addition, cold bottom water derived from the
Trench, or a location east of it, is carried north-
west of South Georgia at least to 40°W. The very
rapid change of bottom temperature observed pre-
viously in the northern Drake Passage was found
to extend farther eastward into the Scotia Sea and
must represent an extremely swift bottom current.

Beginning with Cruise 25, Eltanin was equipped
with a continuously operating, in situ, salinity-tem-
perature-depth (STD) recorder. This instrument
facilitates the study of the microstructure (includ-
ing the numerous secondary inversions) of the
water column from the sea surface to the bottom.
Such detailed observations could not be obtained
with the Nansen bottle casts made previously. The
STD data are recorded in analog form for imme-
diate study and in digital form for more detailed
study conducted on computers at Lamont. For
calibration, six Niskin bottles with reversing ther-
mometers, each of which could be tripped at will
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STD analog record at Eltanin station 607

from the ship, were placed around the STD sen-
sors. Such calibration indicates that the observed
microstructure is real. The figure shows the salin-
ity and temperature analog trace of the upper
1,000 m for station 607 (59°S. 127°W.). Note the
differences between the up and down traces. This may
be due to shifting of the secondary inversions,
which are probably of small horizontal extent.
The inversions are of greatest magnitude within
the T,,111, layer. An STD profile along 127°30'W.
clearly shows the sinking and gradual deterioration
of the T 111 ,, layer (along with the secondary inver-
sions) in the vicinity of the Antarctic Conver-
gence. A similar structure is observed in the salin-
ity values. The STD data promise to open a new
dimension to the physical oceanographer.

The bathythermograph (BT) program was con-
tinued throughout 1966. Analyses of the BT data
for Cruises 25 and 27 (the latter one taking
place during the first two months of 1967) indi-
cate that a double Antarctic Convergence zone
(primary and secondary components) occurs west
of the Albatross Cordillera; such a zone had been
found previously in the western part of the South-
east Pacific Basin. The eventual digitization of all
of the BT data will enable them to be used more
efficiently.

On Cruises 23 and 24, the Antarctic and Sub-
tropical Convergences, respectively, were investigated.
While the determination of temperature changes was
the most important factor in defining the Antarctic
Convergence, the observation of salinity variations
was more significant to the definition of the Sub-
tropical Convergence. On Cruise 26, activity was
confined to the Tasman Sea, where hydrographic sta-
tions were occupied mainly in support of the biologi-
cal program.

Alkalinity and Strontium Profiles in
Antarctic Waters

KARL K. TUREKIAN, DONALD F. SCHUTZ,
PETER BOWER, and DAVID G. JOHNSON

Department of Geology
Yale University

In continuation of our work on the distribution
of the alkaline-earth metals in antarctic and adja-
cent waters as possible indicators of oceanic mix-
ing processes, we have analyzed samples of sea-
water from the antarctic seas for strontium and
alkalinity. Two profiles in the eastern Pacific sec-
tor of Antarctica (Eltanin Cruise 11) have been
analyzed for strontium (Turekian and Schutz,
1965), and these two profiles as well as two pro-
files from the western Atlantic sector of Antarctica
(Eltanin Cruise 22) have been analyzed for
specific alkalinity.

Analyses by X-ray fluorescence of the amounts
of strontium in seawater are subject to an error of
2.2 percent coefficient of variation. The range of
values obtained for water samples from antarctic
seas exceeds this analytical error, whereas the
range for samples from the rest of the world's
oceans can be explained in terms of the error. The
contour intervals of Fig. I are drawn with the
analytical error in mind, and the resulting pattern
shows the general features of distribution of stron-
tium concentration with longitude. Clearly, the
profile at 115'W. reveals a higher average stron-
tium level (normalized to a constant chlorinity)
than the profile at about 90°W.

Alkalinity, as determined by the method of An-
derson and Robinson (1946), was converted to
specific alkalinity on the basis of salinity data ob-
tained by the Lamont Geological Observatory at
the time of collection. The results are presented in
Fig. 2.
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