of z oplankton may interfere by reducing oxygen
con entrations (Foxton, 1964; Ealey et al., 1956).
Car on dioxide concentration (fig. 7) and pH (fig. 8)
also are affected by photosynthetic activity. Although
carbon dioxide content in seawater is part of a poorly
und rstood and complex system (Home, 1969; Riley
et a ., 1971), determinations at Arthur Harbor show
that it decreases during blooms. This decrease in
carbon dioxide produces a concomitant rise in pH.
The ways in which changes in seawater properties
affe t the ecology and composition of nearshore antarctic marine phytoplankton and, in general, the
marne ecosystem, are under study.
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(1.17 and 0.47 'ru) and in the upper Ross Sea deep
water (250 meters) at station 6 (0.94 TU). These
results indicate an input of surface waters into deep
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Seawater, pack ice, and sediment samples collected
on USNS Eltanin cruise 51 (February to March 1972)
frcm Port Lyttleton, New Zealand, to McMurdo Station, Antarctica, have been analyzed for their tritium
and total mercury contents (sampling stations are
shown in the figure).
Tritium (Tu; one TU is one tritium atom per 1018
hydrogen atoms) was measured in 24 samples collected from the surface to 2,000 meters at stations
3, 4, 6, and 12. High tritium concentrations found in
pack ice (5.63 Tu) and in 14-meter (2.15 Tu) and
125-meter (1.03 TU) water samples at station 12
reflect the introduction of tritium from 1971 precipitation on pack ice and subsequent melting of the
pack ice and mixing into the antarctic surface water
and the Ross Sea winter water. Relatively high
tritium concentrations also were found in South
Pacific deep water (2,000 meters) at stations 3 and 4
September-October 1974

Stations sampled for tritium and mercury content of seawater,
pack ice, and sediments (USNS Eltann cruise 51).
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water in the last 10 to 20 years (Michel and Williams,
1973).
Total mercury was analyzed in 48 seawater samples
(surface to 4,900 meters), in three surface films, in
two pack ice melts (one each of snow and sea smoke
melts), and in 24 sediment samples. The mean concentration of mercury in the seawater column at
station 3 (0 to 3,900 meters), station 4 (0 to 4,892
meters), station 6 (0 to 2,550 meters), and station 7
(0 to 1,695 meters) was 68, 106, 103, and 93 ngkg'.
There were no significant differences in mercury content between surface and deep waters nor between
locations, except at station 3 where the mercury concentration in the water column was two-thirds that in
the more southerly waters. The most striking observation was that the total mercury content in the south
polar seas is 2 to 3 times that found in the northeast
Pacific. Wilkniss et al. (1973) also reported high mercury concentrations (100 to 200 ngkg 1 ) in surface
waters of the Ross Sea. These high concentrations
may be a result of submarine volcanism in this area.

The mercury content of sediments at statioxis 6,
9, and 15 was relatively low (8 to 34 ngg', dry
weight basis), and decreased slightly from 0 to 30
centimeters in the sediment cores. The concentration
of mercury in surface films (very ill-defined) was
similar to the subsurface waters, while the pack, ice
and snow showed low mercury contents (19 to 26
ngkg1).
This work was supported by National Science
Foundation grants GV-27 110 and 25952. We a preciate the assistance of Messrs. R. Cuhel, K. Robertson,
and K. Chen in various aspects of our technical and
analytical work.

Circumantarctic current studies on
leg 29, Deep Sea Drilling Project

ports more than 200 million cubic meters of water
per second, probably the largest volume transport of
any ocean current (Gordon, 1967, 1971, 1973).
Furthermore, the Circumantarctic Current circulates
completely around the antarctic continent and is the
only current that mixes the waters of all oceans.
The combined effects of plate tectonic movements at
high southern latitudes and antarctic glacial development during the last million years (almost the entire
Cenozoic) led to the formation of the present Circumantarctic Current (fig. 1D). Initial development of
the Circumantarctic Current resulted from the opening of the final constricting region south of Australia.
Earlier separations already had occurred south of
New Zealand and in the Drake Passage south of
South America (Dalziel and Elliot, 1971; Barker 2nd
Griffiths, 1972). Magnetic anomalies adjacent to New
Zealand record the separation of New Zealand frm
Australia and Antarctica 60 to 80 million years ago,
forming the Tasman Sea between Australia and New
Zealand, while Australia remained firmly connected
with Antarctica (Weissel and Hayes, 1972; Christoffel
and Falconer, 1972; Hayes and Ringis, 1973).
Approximately 55 million years ago spreading ceased
in the Tasman Sea region and Australia detached
from Antarctica and commenced drifting northward
toward its present position (Weissel and Hayes, 1972)
(fig. 1). From about 50 million years ago to the
present, the spreading center south of New Zealand
appears to have remained midway between New
Zealand and Antarctica, and the Tasman Sea spread-
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One of the objectives of the Deep Sea Drilling
Project (DSDP) leg 29 was to determine the evolution of the Circumantarctic Current south of Australia and New Zealand and to decipher its effects
on Cenozoic deep sea sedimentation in the southern
and the South Pacific oceans. Several drilling sites
were selected to evaluate the development of this
major current system.
The Circumantarctic Current is of great oceanographic and climatic importance because it transThe following were principal investigators during leg 29
of the Deep Sea Drilling Project: Dr. Kennett; Dr. R. E.
Houtz, Lamont-Doherty Geological Observatory; Dr. P. B.
Andrews, N.Z. Geological Survey (Christchurch); Dr. A. R.
Edwards, N.Z. Geological Survey (Lower Hutt); Dr. V. A.
Gostin, University of Adelaide (Australia); Dr. M. Hajos,
Hungarian Geological Survey (Budapest); Dr. M. A. Hampton, University of Rhode Island; Dr. D. G. Jenkins, University of Canterbury (New Zealand); Dr. S. V. Margolis,
University of Hawaii; Dr. A. T. Ovenshine, U.S. Geological
Survey (Menlo Park); Dr. K. Perch-Nielsen, Institut fur
Historisk Geologi (Denmark).

222

References
Michel, R., and P. M. Williams. 1973. Bomb produced tritium
in the antarctic ocean. Earth and Planetary Science Letters, 20: 281-384.

Wilkniss, P. E., J . W. Swinnerton, and R. A. Lamontagne.
1973. Marine chemistry in the Ross Sea. Antarctic ournalof the U.S., VIII (4): 151.

ANTARCTIC JOURNAL

