
1975	1976	1977	1976	1979

Ui
I-
Ui

ZE
UJ,cr

cr

0

;: :
u,E

cr
0.

Z

Ui

0

C,,
Cl,

U,,,

Z.

Ocean pressure gage
measurements in Drake Passage

RICHARD B. WEARN, JR.

Applied Physics Laboratory
University of Washington
Seattle, Washington 98195

For the past 5 years, a program has been under way to
measure ocean pressure fluctuations across the Drake Passage
and relate them to changes in the Antarctic Circumpolar Cur-
rent (ACC) and to forcing by the wind. This work has begun as
part of the International Southern Ocean Studies (Isos) pro-
gram and is being continued as a part of the National Climate
Program. An overview of the Isos field program has been given
by Nowlin and Pillsbury (1979). In the pressure gage part of
the program, moorings have been installed annually for 1-year
deployments at the north and south sides of the Drake Passage
at a depth of 500 meters.

For the current year, the pressure mooring work was carried
out in March 1981 by R. Wearn and E. Krause of the University
of Washington during a physical oceanographic research
cruise of the Chilean ship AGS Yelcho. D. Pillsbury of Oregon

Figure 1. Drake Passage ocean pressure gage current meter and
wind stress data. PNORTH and PSOUTH are pressure gage data
from 500-meter depth at the north and south sides of Drake Pas-
sage. Current meter data are from Oregon State University records
from 2,700-meter depth near the center of Drake Passage.

State University was chief scientist on the cruise and has
described the shipboard research in a separate article (Pills-
bury, Antarctic Journal, this issue). The positions of the pres-
sure moorings are shown in Pillsbury's figure. One mooring,
set in January 1980, was recovered from the south side and
yielded good data. A companion mooring on the north side
was lost. Four new pressure moorings designed for 2-year
deployments were installed in pairs across the passage. If
successful, these extended-duration deployments will reduce
significantly the cost of maintaining a monitoring effort in
future years.

Analysis of the pressure data and of southern ocean wind
stress data is being carried out at the University of Washing-
ton. The data through 1979 are summarized in figure 1. The
pressure signals are seen to be strongly related to changes in
the westerly component of wind stress averaged over the
southern ocean. The pressure difference across the passage is
a measure of the average velocity through the passage at 500-
meter depth. The observed fluctuations imply that large
changes in transport of the ACC occur on time scales of a month
and longer. The cross-correlation between wind and ocean
pressure (figure 2) shows that the ACC responds very rapidly
to wind stress forcing, with current lagging wind by about 9
days. Pressure fluctuations on periods longer than a few weeks
are more highly correlated with wind stress averaged over the
southern ocean than with local wind stress, suggesting large-
scale forcing. It is, therefore, reasonable to expect that fluctua-
tions in the transport of the ACC may be coherent over large
distances, perhaps even on a global scale.

This work was supported by National Science Foundation
grants OCE 77-23444 and OCE 80-24905 and by National Oceanic
and Atmospheric Administration grant NA80RAC00034.
Logistics support and ship time were provided by the Chilean
Navy.

0.8

Z
o 0.6

—J
W

0.4
0

0.2

-40	-20	0	20	40
LAG (days)

Figure 2. Lagged cross-correlation between circumpolar averaged
wind stress and pressure gage data. Note that the correlation for
PSOUTH Is shown inverted (actual values are negative).
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Drake Passage Pilot Ocean
Monitoring Project activities

R. DALE PILLSBURY

School of Oceanography
Oregon State University
Corvallis, Oregon 97331

Field operations for the second year of the Drake Passage
Pilot Ocean Monitoring Project were carried out aboard the
AGS Yelcho. The purpose of the project is to continue the mon-
itoring of the flow through the Drake Passage begun by the
International Southern Ocean Studies (isos) program. The
monitoring is done by direct observation of the flow using
moored current meters and pressure gages. In addition, to
study the internal structure of the Antarctic Circumpolar Cur-
rent (ACC) in the passage, the monitoring project analyzes
expendable bathythermograph (xBT) readings taken by ships
passing through the region on other primary missions. The
data from the XBT program also are used to study variabilit% in
water mass zonation, which is related to current structure.
Participants aboard the cruise included scientists from the
Chilean Naval Hydrographic Institute, Texas A&M University,
Oregon State University, and the University of Washington.

The records from the isos program provide data for 5 years
and show interesting low-frequency variability (Wearn, Ant-
arctic Journal, this issue). The monitoring project placed a
current meter mooring in the central passage on the recovery
cruise of the DRAKE 79 experiment (Nowlin 1980). During the
same cruise, pressure gage moorings were placed at the north-
ern and southern sides of the passage (see figure).

The cruise aboard the Yelcho had as one of its goals the
recovery of those moorings and the installation of new ones to
continue the monitoring of the fluctuations in transport of the
ACC. Another goal was to complete a hydrographic section
along the same section that was monitored by the 1505 program
for comparison with the 1505 sections. XBT's also were taken
to help define the structure of the currents and water masses.

The results of the cruise were not as satisfactory as had been
hoped. The acoustic release on the central current meter moor-
ing failed. This prevented the installation of a new mooring to
replace it. The pressure gage on the northern side of the pas-
sage was not recovered; however, the pressure gage on the
southern side was recovered and yielded good data. Fortu-
nately, the southern three-quarters of the hydrographic section
was completed prior to the failure of the generator for the
hydrographic winch.
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Mooring locations used in the Drake Passage Pilot Ocean Moni-
toring Project. NP = north pressure gage mooring; SP = south
pressure gage mooring; All = Atlantis II mooring.

With the deployment of the two pressure gages in the north
and two in the south, it is hoped that data collection will
proceed without any additional interruptions for the pressure
program. Installation of any additional current meter moorings
must depend on a study of the value of the existing data base.
At present the plan is to recover one of the pressure gages from
each side during an AGS Yelcho cruise in the austral summer of
1981-82. Those recovered will be replaced with gages to be
recovered the following summer. The two unrecovered gages
will remain for an additional year to study, in part, the prac-
ticality of moorings of 2-year duration in this location.

This work has been supported by grants NA8ORAC00034
and NA81AA-D-00032 from the National Oceanic and Atmo-
spheric Administration and by the Chilean ship Yelcho.
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