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Oceanographic observations near
the antarctic continental margin

and Ross Ice Shelf
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During the austral summer of 1978-79, Lamont-Doh-
erty Geological Observatory continued its field program
designed to study the formation and modification of
water masses near Antarctica's continental margin and
ice shelves.

Between 17 December 1978 and 1 January 1979, we
took measurements beneath the Ross Ice Shelf through
the J-9 access hole (near 82°22'S/ 168°40'W). We pump-
sampled the 237-meter water column beneath the ice at
20 depths for salinity, dissolved oxygen, nutrients, and
oxygen-18. We also took additional bottle samples and
measured temperatures by reversing thermometer.

Significant salinity changes, relative to our 1977 data,
were observed at some depths in the water column. We
found that nutrient and dissolved oxygen levels beneath
the ice are similar to values at equivalent depths in the
open Ross Sea, supporting the concept of an active ex-
change of water between the sub-ice shelf region and
the Ross Sea (Jacobs, Gordon, and Ardai, 1979).

We made simultaneous current measurements at two
depths beneath the ice for periods of 36 and 48 hours.
The results differed significantly from our 1977 obser-
vations (Jacobs, Bruchhausen, and Ardai, 1978) and re-
vealed distinct current shear between the upper and
lower layers in the water column. We took photographs
of the sea floor and of the ice hole interior with a re-
configured camera system. The cleaner access hole pro-
vided by the Browning hot-water drill permitted better
resolution of small-scale bottom features. Vertebrates
observed the previous year (Bruchhausen et al., 1979)
were not photographed again.

We had planned work north of the ice shelf, including
transects through the western and central Ross Sea,
along the Ross Ice Shelf, and across the continental mar-
gin between longitude 150°E and 150°W. However, most
of this work had to be canceled because of logistical
problems and heavy pack ice.

Nevertheless, we did complete forty stations from

USCGC Glacier between 26 December 1978 and 4 January
1979 on and near the continental shelf between longi-
tude 140° and 150°E (figure 1). Between 10 February
and 18 February 1979, we occupied eleven more sta-
tions in McMurdo Sound and three in the Ross Sea. In
addition, we recovered a current meter mooring set the
previous year in the ice shelf water core near the Ross
Ice Shelf (Jacobs, Gordon and Amos, 1979). Another
mooring near the continental shelf break may have been
released, but rapid weather deterioration and lack of
ship time precluded its retrieval.

Using NBIS/Niskifl systems, we focused our station
work on continuous surface-to-bottom measurements of
conductivity (salinity), temperature, and oxygen, with
water samples for in situ calibration, nutrients, and ox-
ygen-18. We recorded CTD-0 data on audio cassettes
and subsequently converted them to digital information.
We made 200 expendable bath ythermograph (xwr) casts
along Glacier's track, and recorded continuous surface
data for portions of the cruise. Furthermore, we took
400 surface samples for salinity, nutrients, particulate-
protein nitrogen, and chlorophyll-a (Amos, Woodroffe,
and Woodroffe, 1979).

We found that the antarctic shelf/slope frontal system
is accompanied by circumpolar deep water intrusion
onto the continental shelf off the Adelie and George V
coasts. Cold and fresh bottom water was found near bot-
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Physical oceanography stations conducted by USCGC
Glacier, 26 December 1978 through 4 January 1979.
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torn on the continental slope and rise, with a range of
salinities from less than 34.65 to less than 34.70 parts
per thousand. This is a good indication that bottom
water forms from both low-salinity and high-salinity
shelf waters along this coastline. Variability in the for-
mation process is suggested by deep temperatures sig-
nificantly colder than we had observed ten years earlier
in the same region.

At stations 190 and 197 (see accompanying figure),
located in the intra-shelf trench, we found that salinities
exceeded 34.70 parts per thousand and temperatures
were below - 1.8° C. This water is sufficiently dense to
flow off the continental shelf if not topographically or
dynamically constrained, but is less dense than high-sal-
inity shelf water in the western Ross Sea. We found min-
imum temperatures below - 1.9° C at mid-depth near
the Mertz and Ninnis glacier tongues. This appears to
show melting of these features, analogous to the pro-
duction of ice shelf water beneath the Ross Ice Shelf
U acobs, Amos, and Bruchhausen, 1970).

Fieldwork on USCGC Glacier was carried out by A. F.
Amos, J . J . Szelag, P. Woodroffe, S. M. Patla, and D.
Woodroffe. On the ice shelf, observations were made by
P. M. Bruchhausen and S. M. Patla. We gratefully ac-
knowledge support of the Ross Ice Shelf Project (RIsP)

personnel and of Glacier's marine science technicians
and electronics chief Stillman. XBT probes were provided
by the Naval Fleet Numerical Weather Central.

This work has been funded by grant DPP 77-22209 to
Columbia University.
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Studies of eddies and
interleaving water masses east

and south of New Zealand

As part of International Southern Ocean Studies
(isos) in the region east and south of New Zealand, a
cruise aboard Wv Knorr was carried out from 12 Novem-
ber to 9 December 1978 (figure 1) to study the dynamics
of eddies and of interleaving water masses and to assess
their effects on the circulation and water mass structure
in the circumpolar region. Eighteen scientists from
seven oceanographic institutions in the United States,
the U.S.S.R., New Zealand, and Australia participated.

During the first part of the cruise, we recovered six
moorings deployed in April 1978 from n/v Tangaroa
(Heath, Bryden, and Hayes, 1978), deployed one site
mooring (to be recovered early in 1980), and took a grid
of conductivity-temperature-depth (cTD) stations about
the moorings. A cluster of five moorings near 49°30'S/
170'W (figure 2) had been designed to study the dynam-
ics of eddies and their effects on the Antarctic Circum-
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Figure 1. Cruise track of RIv Knorr from 12 November to 9
December 1978. Key: A = site of cluster array of moorings
and accompanying grid of CTD stations; B = site of single
mooring with thermistor chains; C = site of polar front

study.

polar Current downstream of a region where the cur-
rent is strongly influenced by topography. All five
moorings were recovered, although the mooring lines
on moorings N and M were cut at a depth of about 1,500
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