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Physical Oceanography
on Eltanin Cruises 32-37

ARNOLD L. GORDON

Lanzont -Doherty Geological Observatory
of Columbia University

The Lamont-Doherty Geological Observatory con-
ducted the physical-oceanography program aboard
USNS Eltanin continuously from Cruise 32 to 37.
Cruise 37 was devoted entirely to this program (see
Antarctic Journal vol. IV, no. 4, p. 162-163). The
table summarizes the data collected.

Water samples, obtained from Yansen-bottle casts
and Niskin bottles surrounding the STD sensors
(Gerard and Aiiios, 1968), are anal yzed for salinity,
oxygen (Carpenter modification of Winkler method)

dsl
,

an iicronutrients—nitrate, phosphate, anti silicate
(Auto-Analyzer). The temperature and depth of
water samples are determined by the standard re-
versing thermometer. The STD sensors transmit infor-
mation via sea cable to the ship, where it is recorded
in analog and digital form on magnetic tape for anal-
ysis at Laniont-Doherty. Since the ship drifts (luring
the lowering and raising of the STD sensors, and the
small-scale temperature and salinity structure differs
in the two traces, a separate station number is given
to each descent and ascent.

The information from the Nansen-bottle casts and
STD (with the calibration data of the SAMS) is fully
processed at Lamont-Doherty. The data from Cruises
32-36 will appear in the 1968 report (previous re-

ports are listed in references under Jacobs), to be
distributed in late 1969. Cruise 37 data (with those
of 39 and 41) will appear in the next data report.

The bottom photographs,' bottom-current meas-
urements, and nepheloid measurements of th y water
column are accomplished by one lowering of a tripod
apparatus developed at Lamont-Doherty by Drs.
Ewing and Thorndike. The current-meter and nephe-
lometer data are processed soon after completion of
the cruise. Analysis of the current-meter data and
correlation with evidence of currents in the bottom
photographs is being conducted and the results will be
published. The relation of the nepheloid data to the
STD data and the form and position of the nepheloid
layer in antarctic waters is also under investigation.
During Cruise 35, close-up photos' were obtained
from an elevation of 12 inches above the sea floor in
addition to the regular bottom photographs.

Analysis of the hydrographic data is proceeding
along various lines. Cruise 32 data, which are niostly
from the Ross Sea area, combined with Cruise 27 and
earlier data from that area, form the basis for a study
of the oceanography of the Ross Sea with special
emphasis on the sea as a bottom-water :roducer and
the interaction of the Ross Ice Shelf with the Ross
Sea waters. Evidence has been found of freezing of
sea water to the bottom of the ice shelf the resultant
water, which contributes to the dense Ross Sea shelf
water (salinities above 34.75°/oo), finally escapes into
the deep ocean. The ice shelf also appears to he re-
lated to numerous thin filaments of cold water in the
Ross Sea. A Ross Sea study cannot be full y completed
until the water under the ice shelf can be investigated.

During Cruise 37, dense bottom water flowing
from the northwest Ross Sea was traced as a hottoimi
salinity maximum in the deep ocean region north of
Adélie Coast. It is expect'd that the Ross Sea bottom
water flows between the Ballenv Islands and Antarc-
tica. The Ross Sea-originated bottom water is de-
flected northward at 110°E. by newl y fornieci
bottom water on the continental shelf of Ad'lie Coast.
This bottom water has lower salinities than the Ross
Sea bottoiri water and its oxygen saturation is over 90
percent.

The microstructure of the Ross Sea S'l'I) data is
also being analyzed. The power spectra of the temper-
ature and salinit y islicrostructures (wave nimnibers
from 10 to 500 cycles/kimi ) are found b y averaging the
spectra from individual stations. The results of this
studv are most interesting and will he published in the
near future.

The Eltanin bathytherimiograph data consist of use-
chanical BT and expendable BT (XBT) informimation.
The W1' data extend to 275 iii, while the XBI' data

Available from the Smithsonian Oceanographic Sorting
Center.
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Cruise Nansen casts	STD'
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Number of stations taken during Eltanin Cruises 32-37
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Other
measure-

ments

Pack-ice
observations
Surface C'4

Radium

Radium, urani-
um, core-water
P00 , radon

'Ten Nansen bottles were attached to the STD cable.
Ten "mini-casts" were made in addition to the ten full Nansen casts. These "mini-casts" consist of 4-6 Nansen bottles
attached to the STD cable.
Separate numbers are given to the up and down STD trace. Occasionally an uptrace did not work, hence an odd num-
ber of stations.
Forty-six of these consisted of repeated STD stations at one location (65°55'S. 139°E.) for a period of 24 hours.
Numerous photographs are taken at each station.

extend to nearly 800 in. The BT data were used in a
study of the polar front zone (Gordon, in press). A
double polar-front zone is found to exist from the
Macquarie Ridge system eastward to approximately
110 W. The transition from Antarctic to Subantarctic
Surface Water and the production of Antarctic In-
terinediate Water is complicated in this polar front
zone.

The meridional transport of water masses has been
estimated in a study by Gordon (in press). The south-
ward transport of circumpolar deep water averages 77
)< 10 in'/sec, of which approximately one-half be-
comes Antarctic Surface Water and the other half
becoiiics Antarctic Bottom Water. The alteration of
deep water to bottom water is accomplished by inter-
action of the sea water with ice formation, followed
by entrainiiient of more deep water by sinking altered
water. The significant ice formation may involve
either or both the formation of sea ice at the surface
or ice formation at depths greater than 100 m below
the ice shelves. 2 It is possible that a third method of
bottoiii-water production occurs due to the intense
evaporation resulting from the action of the katabatic
winds.

It is possible that melting of the shelf ice may also contribute
to bottom-water formation. A study discussing this process
is in preparation by S. S. Jacobs and others.
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Radiocarbon From Nuclear Testing
and Air-Sea Exchange of CO2

A. W. FAIRHALL, R. W. BUDDEMEIER,
I. C. YANG, and A. W. YOUNG

Department of Chemistry
University of Washington

Atmospheric testing of nuclear weapons, particu -
larly the 1961-1962 tests by the U.S.A. and the
U.S.S.R., has introduced significant amounts of C14
into the atmosphere. Much of this C 14 was injected
into the stratosphere at high northern latitudes. As
this "spike" mixed into the troposphere, C 14-levels in
the Northern Hemisphere troposphere rose until, in
the late summer of 1963, levels as high as 110 percent
above pre-atomic era values were reached. C14-levels
in the Southern Hemisphere troposphere lagged some-
what behind, owing to the slow mixing and large
volume of the troposphere in the tropics, but by mid-

184	 ANTARCTIC JOURNAL




