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As part of the First Dynamic Response and Kine-
Itics Experiment (F DRAKE) of the International
uthern Ocean Studies (Isos) project, scientists
oard the Argentine research ship ARA Islas Orca-

This article describes cruise 4 o ARA [skis Orcadas (formerly
USNS Ellanzn), which is operated jointly by Argentina and the
United States. Cruise 3, in December 1974, jnvoived sea trials
of the newly refurbished ship and the relief of Palmer Station's
1974 winter crew. Also during cruise 3, Iclas Orcadas evacuated
128 persons from aboard ARA Bahia Aguirre after their ship had
run aground off the South Shetland Islands. Cruises 1 and 2
were cancelled due to mechanical difficulties.

das spent January 10 to March 3 1975, studying
the physical and chemical properties of the Drake
Passage and the western Scotia Sea. Represented
institutions included the University of Washington,
Oregon State University, Texas A&M University,
Instituto Antártico Argentino, and Catholic Uni-
versity of Valparaiso (Chile). Other scientists aboard
WV Conrad and WV Melville carried out com-
plementary parts of the expedition in February
through April.

Islas Orcadas was the first of the ships to arrive in
the study area. Our mission was to study thermo-
haline and nutrient distributions in close-spaced
sections across the Drake Passage and in the Scotia
Sea. A total of 85 salinity-temperature-depth(STD)
profiles and 34 Nansen bottle hydrographic stations
were completed between January 18 and the end of
February. Expendable bathythermographs (xBT's)

also were made between stations, and surface tern-
erature and ocean depth were recorded continu-

ously along the cruise track. The Nansen bottle
samples were processed aboard ship to obtain tem-
perature and salinity, oxygen, phosphate, silicate,
and nitrate concentrations. The nutrient analysis
was carried out by a shipboard autoanalyzer-11
system. All STD profiles were made with a Plessey
model 9006 system. Approximately one-half of the
profiles were to within a few meters of the bottom;
the rest were to a depth of 1,200 meters. Data were
recorded on anaiog chart traces and in digital form
on magnetic tape at 0.45-second intervals. As a
backup system, mt analog signals from the STD
were recorded continuously on audio tape.

70
	 60	 500	 409

PT,	
Ap.
	

9 50

N'

55.
	 55.

.	-
L	/

J.
H

0	ç.	
0

Positions of stations occu-
pied by ARA Islas Orcadas
during F DRAKE, 1975. Al-
so shown Is the 3,000-meter

contour.

July/August 1975

60

FDRAKE 75	 .
ARA ISLAS ORCADAS

HVOROGRAPHIC/STD STATKN	 J-'STD STATION	 /	F

IE 910 STATIONS 75-83

4 yp,
650

80	 70	 60

c7s

L
65

50	 40

141



The cruise (figure) began with a close-spaced sec-
tion of 30 STD casts and 14 hydrographic stations
on a line across the Drake Passage from Cape Horn
to Livingston Island. The return section sampled
the structure of the deeper water region in an arc
to the west of the Drake Passage. These two sections
will complement the moored instrument array set
by Melville. The density data will be analyzed for
geostrophic estimates of the velocity structure and
baroclinic transport through the Drake Passage.
The chemical data provide additional information
on regional circulation and the origin of water
masses. The raw data show four distinct tempera-
ture-salinity regions across the section. Transitions
between these regions occur abruptly over north-
south distances of less than 25 kilometers.

Much of the cruise's second leg was devoted to
a joint study with Conrad across the polar front
region in the western Scotia Sea. The two ships
rendezvoused near 57°S. 55°W. for a simultaneous
series of close-spaced STD's and XBT's (one station
every 16 kilometers). The data will be used to de-
lineate the space and time scales on which the inter-
leaving of water masses characteristic of the frontal
region occurs.

At the end of the second leg, Islas Orcadas re-
turned to the northern part of the Drake Passage
for a series of eight STD profiles at the same sta-
tion (57.7°S. 65.6°W.) over a 17-hour period to look
at time development in the region of watermass
interleaving north of the polar front. Significant
structure changes occur over several hours, sug-
gesting advection of small interleaving features with
space scales on the order of 10 kilometers.

This research was supported by National Science
Foundation grant IDO 75-09525.
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The Lamont-Doherty Geological Observatory re-
search ship Conrad participated in the First Dy-
namic Response and Kinematics Experiment (F

DRAKE) from February 2 to March 12, 1975. The
40-day cruise began and ended in the Argentine
port of Ushuaia. The primary task of the Conrad
cruise was to obtain data pertaining to the thermo
haline (density) and chemistry distribution for the
eastern part of the F DRAKE data network, that is,
the Scotia Sea and the Falkland Plateau. Oceano-
graphic elements included in this area are the Pola
Front Zone, the Antarctic Circumpolar Current,
and the Weddell-Scotia Confluence.

I supervised the scientific activities. Two repre-
sentatives of the Instituto Antártico Argentino
joined the Lamont group for the cruise. Fifty-nine
hydrographic stations were obtained with a Plessey
9040 STD (salinity-temperature-depth meter)
equipped with a 12-bottle rosette sampler. Bottles
often were added to the line to increase the number
of samples for chemistry. In addition to the deter-
mination of temperature, salinity, oxygen, silicate,
and phosphate, samples were collected for carbon
dioxide studies, tritium, and transition metals. The
thermal structure along the ship's track was moni-
tored by expendable bathythermograph (xBT) ob
servation at 10 to 20 nautical-mile intervals between
the hydrographic stations; surface water samples
were taken for salinity and silicate determinations.

The Conrad station distribution (figure 1) was
designed to study a number of oceanographic
features. Stations 312 to 321 and 350 to 368 were
obtained to study the thermohaline structure of the
region containing the Polar Front Zone and the
Antarctic Circumpolar Current, where significant
northward displacement and meandering of these
features occurs. Station 364, near the easternmost
extent of the polar front, represents repeated lower- ,
ings of the STD for 15 hours, approximately an
inertial period. Stations 322 to 336 within the polar
front region south of the Burdwood Bank were
taken as part of a joint study with ARA Islas Orcadas.
The aim of that operation was to obtain detailed
data in a short time within a limited segment of the
polar front. The group of stations south of the polar
front, stations 337 to 349, were obtained to study
the Weddell-Scotia Confluence (the boundary be-
tween Pacific-derived water and water derived from
the western Weddell Sea), where the data show
significant decreases in thermohaline stratification,
and within the Bransfield Strait, where the low
salinity suggests that the deep and bottom waters
attain their characteristics by local processes rather
than by direct advection of open ocean deep and
bottom waters.

The Conrad STD and wr data suggest a highly
convoluted polar front in the Scotia Sea (figure 1).
This is consistent with the polar front positions
given by Mackintosh (1946), which show great de-
viations from a well-behaved, smooth line. While
the polar front often doubles back on itself (or
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