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During the austral summer of 1977-78, seawater sam-
ples were collected from the Ross Sea and the Antarctic
Circumpolar Current for analysis by the Mount Soledad
Tritium Laboratory. This program complemented work
we were carrying out at the Ross Ice Shelf Project (RIsP)
access hole (Michel, Linick, and Williams, 1979).

All samples were drawn from 5-liter Niskin bottles
into 1-gallon glass bottles that had been flushed with
argon. The samples were then sealed and returned to
the laboratory for analysis. The results are given in the
accompanying table. Blank values and icr error bars for
these samples are 0.15 TU (1 TU = 1 tritium atom per!
1018 hydrogen atoms).

Stations 4 through 6 lie along the Ross Ice Shelf and
show a uniform tritium distribution throughout the
water column. All samples but one had tritium concen-
trations in the range from 0.59 TU to 0.80 TU. The con-
stant tritium concentrations in all layers point to the
rapid renewal of deeper water masses in the Ross Sea.
Tritium data obtained by Jacobs (1977) during the aus-
tral summer of 1976-77 also showed high tritium con-
centrations in some deeper layers.

The rate of renewal of these layers is difficult to as-
certain because of the nature of bomb tritium deposi-
tion. Tritium concentrations in Ross Sea surface waters
have been decreasing for several years. As noted by
Weiss, Ostlund, and Craig in their Weddell Sea work
(preprint) a decrease in surface concentrations at a rate
similar to tritium's decay rate will increase the range of
possible renewal rates for subsurface water. The tritium
in subsurface water can be (1) recently added from the
surface with concentrations close to surface values; (2)
older surface waters with higher initial tritium concen-
trations that have since decayed away; or (3) a combi-
nation of these. Thus, at present, we can state only that
the deeper water masses have been renewed since the
beginning of the bomb tritium transient.

The uniform tritium concentrations found along the
shelf front present a strong contrast to the distribution
found under the Ross Ice Shelf (Michel, Linick, and
Williams, 1979). Under the shelf, tritium concentrations
are lower in deeper layers; one sample even approached
the blank level. These differences show that the ex-
change of water under the shelf with that in the open
Ross Sea is dependent on depth.

Station 3 was at the continental shelf break. A small
minimum appears to be present at the middle depths.
Temperature and salinity sections (Jacob, Amos, and
Bruchhausen, 1970) show that warm deep water (wDw)

Table 1

	

Depth	 TU	 Sal.
Station 1 (57037.0'S/175001.0'E)

	

0	 0.89	 34.16

	

100	 0.91	 34.32

	

200	 0.89	 34.33

	

350	 0.75	 34.21

	

800	 0.43	 34.29
Station 2 (67030'S1179024'E)

	

0	 0.58	 33.843

	

100	 0.44	 34.298

	

200	 0.22	 34.671

	

350	 0.15	 34.725

	

800	 0.15	 34.73

	

2000	 0.81	 34.726
Station 3 (74031'S/174028'E)

	

0	 0.60	 34.28

	

100	 0.39	 34.6

	

300	 0.44	 34.74

	

490	 0.68	 34.83
Station 4 (77031'S/175000'E)

	

0	 0.62	 34.50

	

100	 0.67	 34.580

	

200	 0.74	 34.637

	

350	 0.71	 34.714

	

630	 0.66	 34.840
Station 5 (77031'S/180000)

	

0	 0.60	 34.42

	

50	 0.70	 34.43

	

100	 0.70	 34.44

	

140	 1.13	 34.512

	

200	 0.80	 34.55

	

300	 0.72	 34.69

	

400	 0.68	 34.689

	

700	 0.72	 34.87
Station 6 (78026.5'S/164018'W)

	

0	 0.70	 34.212

	

100	 0.59	 34.233

	

250	 0.60	 34.397

	

520	 0.65	 34.52
Station 7 (7600.5'S/169015'W)

	

150	 0.52	 34.39

	

250	 0.79	 34.500

	

460	 0.49	 34.607

could influence water at these depths. As WDW contains
negligible amounts of tritium (Jacobs, 1977), its influ-
ence would be capable of producing a tritium minimum.

Stations 1 and 2 are in the Antarctic Circumpolar Cur-
rent. At station 1, located north of the Antarctic polar
front, tritium concentrations are still half of surface val-
ues at 800 meters. Sinking of surface waters occurs in
these areas, so this result is not surprising. At station 2,
tritium concentrations decline rapidly with depth, drop-
ping to blank values at slightly below 200 meters. How-
ever, a high tritium value is found at 2,000 meters.

This work has been funded by National Science Foun-
dation grants DPP 76-22134 and DPP 78-20894 and
predecessor grants.
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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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