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The nutrient chemistry program of the U.S.-U.S.S.R. Weddell
Polynya expedition (wEPOLEx-81) was designed to study the
distribution and cycling of nutrients in the Weddell Sea under
late winter/early spring conditions and to obtain the first data
on particulate silica distributions and production/dissolution
rates in the Weddell waters. An Auto Analyzer was used to
determine nitrate, nitrite, phosphate, and silicate con-
centrations both in the water column and in samples from ice
cores. In addition, samples collected and filtered at five hydro-
graphic stations will be analyzed for biogenous and total par-
ticulate silicon in the laboratory at Oregon State University.

The vertical distribution of dissolved nutrients in the water
column is similar to that of temperature and salinity: a very
homogenous surface mixed layer some 60-110 meters thick
overlying sharp gradients as concentrations increase to those of
the Warm Deep Water. (See Carmack and Foster 1975 for water
mass definitions.) Phosphate and nitrate concentrations de-
crease from a slight maximum in the Warm Deep Water at
400-800 meters (' 2.3 micromolar and 33 micromolar, respec-
tively) to Weddell Sea bottom water values of approximately 2.2
micromolar and 31.5 micromolar, respectively. The silicate max-
imum (approximately 129 micromolar) is broad and lies below
1,000 meters, slightly deeper than the 0°C potential temperature
isotherm. The silicate concentrations decrease gradually
through the Weddell Sea Bottom Water until the -.5'C iso-
therm at approximately 3,000 meters, below which con-
centrations decrease more rapidly to near bottom minima of
117-120 micromolar.

Because ice conditions restricted the Scmov to a relatively
small sector within the Weddell Gyre, it is necessary to examine
the data in context with data from other cruises in the same area
to discern regional oceanographic features and temporal
trends. Most of the recent historical nutrient data in the eastern
Weddell Sea were collected during 1977 and 1978 Islas Orcadas
cruises, and the overall oceanographic regime during the
WEPOLEX cruise appears similar to that presented by Gordon

(1980) on the basis of those cruises. Stations 3, 5, and 30-35
appear to be characteristic of the eastern extent or outflow of the
Weddell Gyre, with the northernmost and southernmost sta-
tions exhibiting Gordon's "warm-saline" signal indicative of the
influence of the circumpolar current. Surface nutrient con-
centrations are highest in the northernmost stations, decreasing
somewhat in the Gyre proper. The increase in surface con-
centrations to the south of the central Weddell Gyre evident in
the Islas Orcadas data was not observed, probably because ice
conditions precluded Scrnov's reaching the vicinity of the Maud
Rise.

A comparison was made of data from WEPOLEX and from the
Geochemical Ocean Sections Study (GEOSECS), or using GEOSECS
Atlantic station 89, which was at 60°S 0°E in January 1973.
Disregarding the surface waters, in which seasonal changes
should be most manifest, the agreement is very good. Silicate
and phosphate values are in close agreement. Phosphate and
nitrate values in the Warm Deep Water are higher at the GEOSECS
station, but they become closer with increasing depth.

One preliminary finding concerning the distinct subsurface
Tm,n (temperature minimum) layer, which Carmack and Foster
(1975) call Winter Water, emerged from the comparison of
WEPOLEX and GEOSECS data. Although Winter Water has long
been thought to be a relic of the winter surface waters underly-
ing the seasonal pack ice (Foster and Middleton 1979), the lack of
actual winter data has precluded establishing this definitely.
The table shows that, at the core of the Winter Water present at
GEOSECS station 89, the nutrient concentrations as well as the
temperature and salinity are almost identical to those found in
the surface mixed layer (under the ice) at WEPOLEX station 35.
Thus, our winter data set tends strongly to confirm that the local
mixed layer in winter is the source of the appropriately named
Winter Water.

The enthusiastic assistance of all of the Soviet scientists,
ship's officers, and crew members—particularly the Soviet
chemical technicians V. Fedorov and V. Hazitonov—contrib-
uted greatly to the success of the chemical programs.
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Winter water at GEOSECS station 89 and wintertime surface water at WEPOLEX station 35

Pressure	Potential
(decibels)	temperature (°C)

75	 - 1.830

entire surface	- 1.858
mixed layer

Silicate
concentration

Salinity (%)	(micromolar)

	

34.383	 75.7

	

34.358	 75.7

	

Phosphate	Nitrate

	

concentration	concentration

	

(micromolar)	(micromolar)

	

2.03	 29.4

	

2.04	 29.3

Station

GEOSECS 89
22 Jan 73

WEPOLEX 35
21 Nov 82
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