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Figure 2. Time series of temperature and salinity at 570-meter depth (24 January 1989 to 16 October 1989). Note that decreases in salinity
are associated with increases in temperature. (ppt denotes parts per thousand.)

Variations in the advection of organic material due to sea-
sonal or interannual shifts in McMurdo Sound current patterns
can dramatically modify the sedimentary flux of material and
hence, the energy budgets for the benthic communities de-
pendent upon allochthonous materials. Long-term monitoring
of these currents and the distribution and sedimentation of
organic material will provide a better understanding of the
benthic-pelagic coupling in McMurdo Sound.

This work was supported in part by National Science Foun-
dation grants DPP 87-16085.
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During February 1985, an oceanographic investigation was
carried out along the antarctic shelf break from 145°E to 160°E.
Physical, chemical, and biological data were collected to study
the water masses in the region and their interaction (Michel,
Kier, and Schroeder 1985). Of particular interest was the pos-
sible formation of deep or bottom water in the area as sug-
gested by Carmack and Killworth (1978). Sampling locations
are shown in the figure and physical data are given in Foster
(1985).

During the cruise, samples were collected to study the dis-
tribution of deuterium and oxygen-18, stable isotopes of the
water molecule. The results of the seawater analyses are given
below in table 1, along with temperature, salinity, density, and
oxygen data at the same depths. All stable isotope results are
reported in per mil (%c) relative to Standard Mean Ocean Water
(SMOW). Analytical precision (2 sigma) is ± 1.5%c for deuter-
ium and --t 0. I%c for oxygen-18.
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Location of hydrographic stations (circles) and ice floe (triangle) where stable isotopes were measured during the Wilkes Land Oceano-
graphic Expedition, 1985.

Table 1. Isotopic and physical compositions of seawaters from Wilkes Land Sea, February, 1985

Oxygen	 Density

	

Depth	 Oxygen-18	8 D	Temperature	Salinity	(milliliters	(kilograms per

	

(meters)	 (%)	 (%)	 (°C)	 (%)	 per liter)	 cubic meter)

Station 28 (65022.0'S 152047.1 'E)

	10	 -0.15	 -1.5	 1.54	 33.626	 7.73	 26.902

	

506	 -0.10	 0.0	 0.81	 34.692	 4.94	 27.811

	

3,062	 -0.15	 -1.0	 0.22	 34.703	 5.53	 27.886
Station 32 (66009.9'S 152007.5'E)

	

10	 -0.10	 -0.5	 0.24	 33.177	 7.99	 26.619

	

604	 -0.32	 +1.5	 0.12	 34.663	 5.19	 27.827

	

1,836	 -0.15	 -0.5	 -0.12	 34.692	 5.35	 27.864

Station 36 (66032.6'S 151044.9'E)
	10	 -0.20	 -1.5	 -1.75	 32.779	 8.40	 Not available

	

604	 -0.3	 -2.5	 -1.93	 34.643	 7.36	 27.896

Station 71 (67023.8'S 153002.51E)
	9	 -0.10	 -1.0	 -1.82	 33.912	 8.34	 27.281

	

583	 -0.25	 -1.5	 -1.93	 34.650	 7.33	 27.897
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Samples collected and analyzed include shelf waters and
deep, bottom, and surface waters from off the shelf break.
Antarctic seawater isotopic compositions are expected to be
slightly negative relative to SMOW (Weiss, Ostlund, and Craig
1979) and very small differences are expected between water
masses with Circumpolar Deep Water being the most positive
water. Sea-ice formation should have a minimal effect on iso-
tope composition of underlying seawaters. Our data show that
isotopic differences between water masses are near the ana-
lytical uncertainty, although there is some indication that the
Warm Deep Water is slightly more positive and that the very
cold shelf bottom waters (bottom samples from stations 36 and
71 on the continental shelf) are slightly more negative.

During a cruise in the Weddell Sea in 1973, Weiss, Ostlund,
and Craig (1979) found stable isotope ratios in certain cold shelf
waters to be lower than those expected for antarctic seawaters.
They suggested that these lower values were caused by the
melting of glacial ice which has extremely negative isotopic
ratios. This meltwater was extremely cold and sank to the
bottom of the shelf. Similar glaciers exist on the coast of the
present study area; hence, the slightly lower isotopic ratios
found for the shelf water may indicate that the same process
is occurring. Unfortunately, more definitive samples were not
obtained because the icebreaker chose to avoid areas closer to
the shore.

Samples of pack ice also were collected by coring an ice floe
on the shelf. This ice floe was approximately 4 meters thick at
the center and stable isotopic compositions were determined
from four depths (table 2). During the freezing process, a marked
isotopic fractionation occurs with the ice becoming enriched
in the heavy isotope. Under equilibrium conditions, the ice
should be about 20% heavier in deuterium and 3%c heavier in
oxygen-18 (Arnason 1981). The ice from the floe is enriched in
the heavy isotopes, although the fractionation is less than ex-
pected. The lower fractionation may be due to the lack of
equilibrium conditions during formation and/or the possible

Table 2. Isotopic composition of core from an ice floe at
approximately 670S 1530E

Depth	 h Oxygen-18	 8 D
(centimeters)	 (%)	 (%)

	

14-43	 +0.50	 +3.5

	

148-168	 +1.65	 +12.0

	

246-266	 +1.90	 +12.5

	

358-378	 +2.20	 +14.5

influence of dissolved ions on isotopic fractionation. Fraction-
ation increases with depth in the core. As the ice thickens,
freezing may slow so that conditions more closely approximate
the equilibrium situation.

The isotope measurements were made at the Reston Stable
Isotope Laboratory, U.S. Geological Survey. The field work
was supported by National Science Foundation grant DPP 83-
00804.
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