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Chemical sampling of the eastern
Scotia Sea
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On leg 1 of the Scotia Sea expedition, samples were collected
for analysis of nutrients, tritium, and carbon-14. Nutrients
were collected at all odd-numbered stations at eight depths
(5, 50, 100, 200, 300, 500, 750, and 1,000 meters). Tritium pro-
files were collected at stations 1, 7, 11, 15, 29, 33, 37, 43, 47, 55,
71, and 79; 12 samples were collected at each station (one at
each of 12 depths-5, 25, 50, 75, 100, 150, 200, 300, 400, 500,
750, and 1,000 meters). Results from samples analyzed from
station 1 are reported in the table. One precipitation sample
was collected at station 28; it had a tritium concentration of 9.8
+ 0.4 i'u (1 ni equals 1 tritium atom per 1018 hydrogen atoms).
Tritium stations were chosen to encompass the water masses
on each side of the convergence as well as in the convergence.
Upwelling tends to lower tritium concentrations throughout
the water column, while overturn adds tritium to the deeper
layers. We expect our sampling series to clarify the importance
of these two processes in the convergence.

Samples of dissolved inorganic carbonate in surface waters
were collected at approximately every third station and
extracted by the method outlined by Williams and Linick

(1975). These samples are being returned to the Mount Soledad
Radiocarbon Laboratory to be analyzed for carbon-14. Sam-
pling programs in the early 1970's had shown a significant
difference in the surface carbon-14 concentrations of Weddell
Sea waters and those of the Drake Passage (Ostlund et al. 1976;
Weiss, Ostlund, and Craig 1979). Sections across the conflu-
ence should indicate whether this difference still exists.

Biological samples were also collected for carbon-14 analysis
from selected net tows. Samples of krill were obtained from
stations 74, 94, 95, and 100. A phytoplankton sample was
collected from station 95. Biomass such as krill should have a
carbon-14 content representative of the waters in which they
feed. Assuming a difference in carbon-14 between Weddell
and Scotia Sea waters, we should be able to observe whether
the krill we collected are long-term residents of the water
masses in which they were found or migrants from the other
side of the convergence. During the 1980 International Weddell
Sea Oceanographic Expedition, two krill samples were col-
lected for carbon-14 analysis (Foster et al. 1980). Both appar-
ently were living in Weddell Sea water masses, and they had
similar carbon-14 contents (station 80, 74°21.4'S 31°17.3'W,

= —92 ± 6°/oo; station 130, 59°25.6'S 47(57.8'W, A14C =
-96 ± 13%o, where A14 is the depletion inputs per mil of
carbon-14 relative to pre-1950 atmospheric concentration in
CO2).

This program was supported by National Science Founda-
tion grant DPP 79-21295. E. M. Druffel and T. W. Linick ana-
lyzed the carbon-14 samples, and T. L. Jackson was in charge
of technical analysis of tritium samples. The sampling program
was carried out by R. L. Michel and S. M. Griffin aboard the
R/V Melville from 20 January to 20 February 1981.

Concentration of tritium units as a function of depth In the Scotia
Sea, station 1, 24 January 1981

Depth (in meters)	 TUa

	

5	 0.47

	

25	 0.43

	

50	 0.44

	

100	 0.32

	

150	 0.25

	

200	 0.25

	

300	 0.29

	

400	 0.16

aQne TU equals 1 tritium atom per 1018 hydrogen atoms.
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