
0	I	2	3	4	5	6

S

U
R

(mb)

PARTICLES 5 0.25p dium. (No.1cm3)	 PARTICLES )O.25p thorn. (No./crn(

U	I	2	3	4	5	6

R

$
U

(mb)

per cubic centimeter at most. However, additional
soundings at Laramie have suggested that the strato-
spheric aerosol concentration is quite variable. In
fact, a sounding made in October 1971 suggested a
concentration similar to that observed in the south
polar region. The question of variability in the polar
stratosphere will have to await further soundings
during the 1972-1973 austral summer, when sound-
ings from McMurdo and Pole Stations will be at-
tempted.

In terms of comparisons with the north polar re-
gion, a sounding made from ice island T-3 on De-
cember 3, 1971, showed somewhat higher concentra-
tions, similar to the Laramie flight in December. Once
again, the variability of the stratospheric aerosol sug-
gests that considerable additional data will be neces-
sary before significant comparison can be made.

The authors were in the field from January 3 to
February 1, 1972. This work was supported by Na-
tional Science Foundation grant GV-28077.

Figure 2. Concentration of aerosol particles greater than 0.25
micron in diameter as a function of pressure during a balloon
ascent from Amundsen-Scott South Pole Station, January 24, 1972.

Figure 3. Concentration of aerosol particles greater than 0.25
micron in diameter as a function of pressure during a balloon

ascent from Laramie, Wyoming, December 28, 1971.

Antarctic research aboard Northwind
in February 1972

JOSEPH L. REID, MARTIN J. MOYNIHAN,*

and GEORGE C. ANDERSON
Scripps Institution of Oceanography
University of California, San Diego

* U.S. Coast Guard Oceanographic Unit
Washington, D.C.

In February 1972, USCGC J'Iorthwind carried out
oceanographic investigations in the Southeast Pacific
Basin in the area bounded roughly by 68° and 76°S..
and 152° and 171°W., just north of the Ross Sea.
The technical party was from the U.S. Coast Guard

Oceanographic Unit, the Scripps Institution of Ocean-
ography, and the Woods Hole Oceanographic In-
stitution.

A series of north-south transects of the Basin was
made with 22 deep hydrographic stations for tempera-
ture, salinity, oxygen, phosphate, nitrate, silicate, and
nitrite. In addition, observations were made with ex-
pendable bathythermographs: at one station samples
were collected for barium, total carbon dioxide, alka-
linity, and carbon-13; at four stations, samples were
taken for tritium; ten oblique plankton hauls were
made with a 1-meter net from 140-meter depth to the
surface. Bathymetric records were made over the more
than 2000 nautical miles of track. Meteorological
measurements included both surface and upper air.

The area (fig. 1) was of interest because it lies at
the western end of the Southeast Pacific Basin. The
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Figure 1. Stations taken by
600S USCGC Norfhwind in the

Southeast Pacific Basin in
February 1972. Also shown
(crosses) are two stations
taken by the Aries expedi-

tion in 1971.
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Figure 2. Potential temperature versus salinity for stations in the
South Indian Basin (Aries II station 20, 6328'S. 15102'E.), the
Balleny Basin (Aries II station 30, 6532'S. 1 6332'E.), the north-
western Ross Sea (Northwind station 6, 6910'S. 17619'W.),
and the Southeast Pacific Basin (Northwind station 18, 7302'S.

15856'W.). Positions are shown in fig. 1.

western end, with maximum depth a little more than
4000 meters, would be the first recipient of any bottom
water formed within the Ross Sea that flows into that
Basin. There were no data available for that region,
presumably because there is too much ice for ordinary
research vessels, such as Discovery II and Eltanin, and
no icebreaker had ever taken hydrographic casts there.

Data from the areas north and south suggest that
there is a southwestward flow of water into this
region along the southern side of the Albatross Cor-
dillera (Reid and Mantyla, 1971) and that at least the
upper waters may have crossed from north of the
Cordillera.

Gordon (1967), with the data then available, dis-
cussed the characteristics of the deeper waters of the
northeastern part of the Basin and proposed that its
low potential temperature (below —0.2°C.) origi-
nated from the Ross Sea. There were no data from
the deep water that lies between 70°S. and 75°S. west
of 155°W. to carry this proposal further.

Earlier Discovery II data to the west of this area, in
shallower water, show that the water near 66'S.
172°E. is more saline and denser than that flowing
eastward from the Indian Ocean in the Antarctic
Circumpolar Current and must come from the Ross
Sea (Lynn and Reid, 1968). This water, and an even
colder and more saline type found on the Ross Sea
shelf, have been discussed by Jacobs et al. (1970) and
Gordon (1971).

It seemed worthwhile to investigate the abyssal
waters in the western end of the Southeast Pacific
Basin to carry these studies further.

In an earlier report on the Aries expedition near
the Macquarie Ridge, Reid and Mantyla (1971)
showed temperature-salinity curves for the waters west
of the Ridge (directly open to the Indian Ocean),
the Pacific Ocean east of the Ridge north of the
Cordillera and the Balleny Basin (between the Bal-
leny Islands and Scott Island).

The last of these (Aries station 30, fig. 1) was
shown to be colder and less saline near the salinity
maximum than those from the South Indian Basin
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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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