
and north of the Cordillera, but more saline at the
bottom (fig. 2), indicating that the colder, more saline
waters of the Ross Sea penetrate the Balleny Basin.
Northwind station 6, just north of the western Ross
Sea, and presumably directly influenced by it, is also
more saline than the Indian Ocean waters and is
much colder at the bottom. Northwind station 18, in
the Southeast Pacific Basin, is much like Northwind
station 6 at temperatures between OO and 1°C., but,
instead of becoming less saline at greater depths, re-
mains high in salinity all the way to the bottom. It
seems likely that this increased salinity reflects the in-
fluence of the more saline shallow waters of the Ross
Sea.

Siicate-versus-depth curves at stations 6 and 18
show a similar pattern: a pronounced deep maximum
followed by a marked decrease in concentration to the
bottom. At station 6, the maximum occurs at about
3,000 meters, where the silicate concentration is 132
micromoles, decreasing to 106 micromoles at the bot-
tom (approximately 4,000 meters). At station 18, the
maximum occurs at about 3,300 meters, where the
concentration is 138 micromoles, decreasing to 120
micromoles at the bottom (4,100 meters). In general,
the value at the maximum increases in a southeasterly
direction throughout the pattern. However, at stations
15 and 16 there is no near-bottom decrease; silicate
increases to the bottom (approximately 3,400 meters),
where the concentration is 144 micromoles, the high-
est value found in the pattern. This, together with the
oxygen data, suggests that the water at these stations
has a different origin than most of the bottom water
found elsewhere in the basin, even though the deep
salinities are very similar.

Also during this survey, special near-surface casts
were made at five stations to determine the effect of
ice crystals on the measurement of salinity in sea ice.
Several investigators (Countryman, 1970; Lewis and
Lake, 1971), while attempting to explain the exist-
ence of supercooled water beneath freezing sea ice
and in the surface layers of the Arctic and Antarctic,
have indicated that ice crystals from the freezing pro-
cess melt prior to salinity analysis and can cause
anomalously low salinities.

Water samples for salinity measurement were col-
lected with Zobell samplers in the upper 20 meters at
the special stations. A nylon mesh filter (100 microns)
was used to screen out any ice crystals present and
allow the salinity of the water collected to be com-
pared with that from an unfiltered sample. Results of
the comparison of the salinities from the filtered and
unfiltered samples were inconclusive. The differences
were within the measurement error of the inductive
salinometer used. The results also could have been
biased by the method of collection if the filter failed
after installation or if the collection tube to each bot-
tle did not allow for the collection of a representative

sample. In addition, the temperature range of the
waters sampled was above the actual freezing point.

Scripps Institution of Oceanography work re-
ported here was supported under National Science
Foundation grant GV-29960.
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USNS Eltanin Cruise 52:
Ross Sea shelf geophysical survey

ROBERT E. HOUTZ

Lamont-Doherty Geological Observatory
Columbia University

USNS Eltanin Cruise 52 began at McMurdo Sta-
tion, Antarctica, on February 28, 1972, and ended at
Lyttelton, New Zealand, on March 27, 1972, after 1
month and 9,984 kilometers (5,391 nautical miles) of
intensive geophysical survey work, mostly on the Ross
Sea continental shelf. The geophysical work was car-
ried out by Lamont-Doherty Geological Observatory
to provide detailed information for a leg of the Deep
Sea Drilling Project, scheduled for early 1973 aboard
Glomar Challenger in the Ross Sea.

Seismic profiler, gravity meter, and magnetometer
data were collected during the 6,500-kilometer shelf
survey; 34 sonobuoys were successfully deployed on
the shelf and the rise. The sonobuoys yielded about
100 velocities from the sediments and basement. Re-
sults show that the 5.5 kilometer per second basement
crops out on the 180th meridian near the floating ice
shelf. Except for a region near 74°30'S. 180°, where
the sediments are only 200 to 300 meters thick, the
basement is covered by 1 to 4 kilometers (at least)
of sediment. Sediments that dip to the east along the
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175°W. meridian are truncated by an erosion surface
that exposes about 2,500 meters of section. Hence a
complete sample of the stratigraphy from basement to
quite recent sediments is available in the outcrops.

Sonobuoy data reveal an abrupt 2-kilometer thick-
ening of sediments, probably fault-controlled, in the
region of Pennell Bank. Relatively tight fold struc-
tures (of limited extent) occur within north-south
trending basins that are unconformable on the older
shelf sediments. A narrow gravity high projects from
the ice shelf northward approximately along the
175°E. meridian. It is associated with a thickening
of the sediment cover to the west of a possible fault.

Track of Eltanin Cruise 52.

The Lamont-Doherty group occupied 10 hydro
stations and three bottom current meter stations on
the shelf; the latter yielded about 18 days of bottom
current recordings. The hydro work was undertaken
to better determine the outflow of cold bottom water
from the Ross Sea shelf. Three camera/ nephelometer
stations also were completed on the shelf by the hydro
group.

A Florida State University group took 12 piston
cores during this cruise; all but three on the Campbell
plateau were obtained from the Ross Sea shelf and
rise.

A free-fall biological sampling net was deployed by
persons from the University of Canterbury and
DePaul University on a noninterefering basis during
this cruise. Fifty-four casts were completed and
analyzed aboard to measure biomass and metabolism.

Robert D. Conrad Cruise 15,
Valparafso to Punta Arenas

STEPHEN L. EITTREIM

Lamont-Doherty Geological Observatory
Columbia University

This 26-day leg of Robert D. Conrad, December 5
to 31, 1971, was designed around a limited number of
principal objectives. Several crossings of the Peru-
Chile trench were planned with emphasis on the struc-
ture and composition of the landward wall. Two sur-
veys were to be made over sites selected for drilling by
Glomar Challenger in the southwest Drake Passage.
Patterns of magnetic anomalies and fracture zone
morphology were to be investigated in the western
Drake Passage.

The standard underway measurements aboard Con-
rad included seismic profiling, gravity, magnetics, and
12- and 3.5-kiloHertz echo sounding. Stations, which
were taken roughly daily, included a piston core, bot-
tom photographrs, a vertical nephelometer profile, and
a secchi disk measurement.

A few highlights of the collected data are the follow-
ing: On the first crossing of the Peru-Chile trench
southwest of Valparaiso, the basement layer on the
seismic profiler displayed a continuous shallow dip
landward extending at least 15 kilometers eastward of
the trench axis. Sediments about 2 seconds thick com-
prise the landward wall overlying the basement. This
sediment displays no coherent internal reflections.

In the southwest Drake Passage an axis of symmetry
in the magnetic anomaly pattern was found corre-
sponding to the crest of a sediment-free ridge (fig.).
The Conrad 15 track was planned to be roughly par-
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