
to the strength of the westerly wind and becomes
clockwise or counterclockwise as the wind is strong
or weak, respectively. Actually, sense of the rota-
tion depends also on the Rossby number. When
the Rossby number exceeds 0.1, the circulation
becomes clockwise. The effect of the meridional
temperature gradient is to generate seven to nine
cellular vortices of alternatively cyclonic and anti-
cyclonic rotations in the whole ocean. In the Wed-
deli Sea, this effect produces small, clockwise ed-
dies to the east of the Antarctic Peninsula, up to
three in number when the meridional temperature
difference reaches 2°C.

The Distribution of Sr, Ba, Co, Ni,
and Ag in Ocean Water Profiles of the
Pacific Sector of the Antarctic Seas

KARL K. TUREKIAN, DONALD F. SCHUTZ
and DAVID JOHNSON
Department of Geology

Yale University

The distribution of barium, cobalt, nickel, sil-
ver, and strontium in ocean water profiles in the
East Pacific sector of the antarctic seas has been
determined using neutron activation analysis (Ba,
Co, Ni, Ag) and X-ray fluorescence (Sr) in order
to understand the marine geochemical processes
controlling the trace-element distributions in the
world ocean.

Barium shows an almost constant concentration
of 20 micrograms/liter in continuum with obser-
vations in the Pacific north of the Antarctic
Convergence. Cobalt (0.03pg/l), nickel (1.6 g/
1), and silver (0.017 1tLg/1) are the lowest in
their concentrations in the antarctic seas relative
to adjoining areas. The averages for the world
ocean are 0.39 ftg Coll, 6.6 tkg Ni/i, and 0.28
g Ag/i. Strontium is slightly but definitely lower

along the approximately 90°W. meridian relative
to the 115°W. meridian.

On the basis of these results and trace element
material balance calculations, it appears that the
antarctic seas are not strongly coupled with the
Pacific Ocean, at least not east of 1 15"W.

There is no significant transport of cobalt, nickel,
or silver from the Pacific Ocean to the Atlantic
Ocean through the Drake Passage; hence, these
two oceans are essentially isolated for some trace

elements. The possibility of a source of metals
from Antarctica by the solution of glacial flour,
hinted at by the Pacific data, is presently being
explored in the Scotia Sea-Weddell Sea boundary.

This program is supported by the National
Science Foundation and the Atomic Energy
Commission.
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