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ARA Islas Orcadas cruises 17 and 19 were carried out from
2 September to 14 October 1978 and from 22 February to 9
April 1979 in the Drake Passage and the Scotia Sea. The two
cruise tracks nearly overlapped (Biggs and Bidigare 1981).
Physical oceanography of cruise 17 is discussed elsewhere
(Ichiye and Inoue 1980; Inoue and Ichiye 1980).

Comparison of temperature and salinity determined with
salinity-temperature-depth (sm) sensors for the two cruises
indicates that the major seasonal differences within the same
water mass occurred in the upper 50 meters of the water col-
umn. However, the seasonal displacement of water masses,
particularly of fronts, caused some drastic changes in temper-
ature and salinity down to 1,000 meters (the lower limit of STD
in cruise 19) at almost the same geographic location.

In the Drake Passage area, the upper temperature was 2° to
5°C higher in austral summer (cruise 19) than in winter (cruise
17) (the larger differences occurred in the southern section).
The summer increase in temperature was less than 1°C below
200 meters. In the Scotia Sea and South Georgia Basin, the
summer temperature increase in the upper 50 meters was 2° to
3°C, but almost less than 0.5°C below 200 meters. Salinity
change seemed to be almost negligible except at stations near
the islands, where surface salinity decreased by 0.3 to 0.6%o
in austral summer.

Vertical profiles of sm in cruise 17 indicate interleaving
structures with predominant vertical wave numbers of 5 to 10
per kilometer in the Polar Front Zone between 200 and 800
meters (Inoue and Ichiye 1980). The cause of such structures

most likely is the baroclinic instability generated by the ver-
tical shear having stable stratification but accompanied by
horizontal shear in a frontal zone such as the Polar Front (Ichiye
in preparation). The conspicuous interleaving phenomenon
observed during cruise 17, but not during cruise 19 and other
summer cruises of the International Southern Ocean Study,
may have been caused by the strong horizontal shear, mani-
fested in the large geostrophic velocity in the Drake Passage
(62 centimeters per second) during cruise 17.

Temperature and salinity microstructures were observed
during cruise 17 with predominant vertical wave numbers in
the range of 0.1 to 1 per meter. It is not clear whether such
structures were results of double diffusivity instability (Hup-
pert and Turner 1981; Ichiye 1973) or of fossil turbulence (Gib-
son 1980).
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In the austral winter of 1980, the p./v Atlantis sailed from Mar
del Plata, Argentina, to collect hydrographic data in the vicin-
ity of the Patagonian Shelf, the southwestern Argentine Basin,
near the Malvinas (Falkland) Islands, and in the northern
Drake Passage. After 33 days at sea, the ship returned to Punta
Arenas, Chile, via the Beagle Channel. After a brief port stop,
the Atlantis II departed (M. McCartney, chief scientist) to col-
lect winter hydrographic data in the southeast Pacific and the
northern Drake Passage. These cruises were part of an Inter-
national Southern Ocean Studies (Isos) experiment designed
to evaluate various antarctic intermediate water formation and
circulation schemes (Georgi 1979; McCartney 1977; Molinelli
1981).

After departing Mar del Plata (5 August 1980), an intensive
hydrographic survey (figure 1) was started. In all, we made 99
conductivity-temperature-depth (cm) stations, took nearly
300 expendable bathythermographs (xBT's), and collected more
than 1,500 water samples. These water samples provided
salinity and dissolved oxygen samples for cm calibration and
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