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cluded that it was probably more reliable in view of the potential
underestimate induced by the ammonium uptake meth-
odology used. The mean f-ratio was 0.65, indicating that a
majority of the primary productivity could be exported from the
euphotic zone in the form of higher trophic level biomass or
sinking particles.

Other studies have also measured the amount of new produc-
tion in the southern ocean. Olson (1980) and Gilbert, Biggs, and
McCarthy (1982) found f-ratios between 0.30 and 0.55; however,
ROnner, Sörensson, and Holm-Hansen (1983) found f-ratios to
average approximately 0.15. Because these studies have been
varied in both their spatial and temporal sampling patterns, it is
difficult to generalize about the degree of new production in the
southern ocean.

In 1983 we measured carbon and nitrogen (nitrate and am-
monium) uptake as part of the AMERIEZ project. We calculated
the f-ratios (see table) for selected stations with the two methods

One of the hypotheses that the AMERIEZ (Antarctic Marine
Ecosystem Research at the Ice-Edge Zone) program was de-
signed to test was that the marginal ice zone in the southern
ocean was a site of enhanced primary productivity and a source
of concentrated, high-quality food for herbivorous organisms.
An assumption within this hypothesis is that a significant frac-
tion of the primary productivity is based on nitrate rather than
ammonium. Nitrate-based productivity (so-called new produc-
tion: Eppley and Peterson 1979) is available for export from the
euphotic zone, either by transformation into higher trophic
level biomass or by particle flux to subeuphotic depths. In
contrast, regenerated production depends primarily on am-
monium which results from heterotrophic metabolism within
the ocean's surface layer, and this material cannot be removed
without altering the presumed steady-state standing stocks
within the euphotic zone.

In a study of the Ross Sea ice edge, Nelson and Smith (1986)
calculated the f-ratio (i.e., the ratio of nitrate-based productivity
to the total [nitrate- plus ammonium-based] productivity) for 15
stations, each of which had estimates of nitrate and ammonium
uptake for six depths. In addition, because their ammonium
uptake experiments were performed at ammonium con-
centrations significantly above ambient levels, they concluded
that their measured ammonium uptake rates were overesti-
mates and that the f-ratios calculated were therefore underesti-
mates. A second method of calculating new production was
proposed and compared to the usual procedure. This method
converted the carbon uptake measurements by using the ob-
served carbon/nitrogen value and estimating the total nitro-
genous uptake. The f-ratio was then computed from the ratio of
the nitrate uptake to the estimate of total nitrogen uptake calcu-
lated from carbon removal data. In general, the latter method
gave slightly higher f-ratios, and Nelson and Smith (1986) con-

New production values for selected stations occupied during
AMERIEz-1983. The samples reported here were taken from the

surface, and hence nutrient uptake should have been saturated
with respect to light. Methods were those reported in Nelson and

Smith (1986).

Station	 New	 New
number	 production 	 production 

4	 .151	 .644
8	 .723	 .677

10	 .479	 .537
12	 .182	 .432
14	 .478	 .556
17	 .368	 .571
18	 .459	 .600
21	 .747	 .559
23	 .353	 .491
25	 .489	 .505
27	 .647	 .504
29	 .681	 .514
31	 1.117	 .576
33	 .516	 .358
36	 .961	 .505
38	 .962	 .449
40	 .565	 .500
42	 .581	 .476

Mean	 .581	 .525

a Determined as the ratio of nitrate uptake to nitrogenous uptake as
estimated from carbon uptake and the carbon/nitrogen ratio (Nelson
and Smith 1986).

b Determined as the ratio of nitrate uptake to total (nitrate + ammonium)
nitrogen uptake.
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described by Nelson and Smith (1986). It is clear that in this
system a large proportion of new production is nitrate-based.
Furthermore, the mean of the f-ratios is 0.567 which is close to
the mean observed in the Ross Sea ice-edge study (0.645). There
was considerable variation within the f-ratios, but at least some
of this can be attributed to variations in the contributions of
detritus to the total particulate nitrogen pool, because it ap-
peared that detritus provided a variable and at times significant
fraction of particulate matter (unlike the Ross Sea study where it
was a minor component). Nonetheless, the large new produc-
tion observed within the AMERIEZ study clearly indicates that not
only is the Weddell Sea ice edge quantitatively important to the
region's production cycle, but it is also an extremely significant
source of biogenic material which is available for transformation
within the food web or export to the benthos. A complete
analysis of the data on new production collected throughout the
formation, movement, and decay of an ice-edge phytoplankton
bloom should enable us to define further the role of these
blooms in the ecology and biogeochemistry of the southern
ocean.

This research was conducted as part of the AMERIEZ project
(National Science Foundation grants DPP 84-20213 and DPP

84-20204).
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Surface sediment diatom
assemblages, McMurdo Sound,

Antarctica

Dayton and Oliver 1977; Dayton et al. 1986; Palmisano et al. in
press), capable of supporting a dense benthic community. The
western Sound, however, is bathed by oligotrophic water enter-
ing the Sound from beneath the Ross Ice Shelf and flowing
north (Dayton and Oliver 1977; Barry and Dayton 1985).

The distribution of diatoms in surface sediments of the Sound
may be used as a tracer of the oceanographic conditions respon-
sible for producing such distinctly different benthic populations
between the eastern and western Sound. Quantitative diatom
counts were performed on surface sediment samples from 69
sites in McMurdo Sound (figure 1). The sites include 38 grab
samples, 23 sphincter core tops, 7 box core tops, and 1 piston
core top. As can be seen in figure 1, coverage of most of the
eastern Sound, Granite Harbor, and New Harbor is excellent.
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Distinct differences in benthic communities from eastern vs.
western McMurdo Sound have been noted previously by many
workers (Bunt 1964; Dayton and Oliver 1977; Holm-Hansen et
al. 1977; Dayton et al. 1986). Infaunal assemblage standing
stocks among the highest in the world's oceans characterize the
eastern Sound, while the western Sound is typified by low
infaunal densities similar to those in deep-sea sediments
(Dayton and Oliver 1977; Dayton et al. 1986).

This well-defined difference in benthic densities has been
attributed to a combination of two factors. Dayton and Oliver
(1977) and Dayton et al. (1986) have suggested that more per-
sistent sea-ice coverage in the western Sound results in lower
primary productivity in the area, providing less food for the
benthos. A second, and possibly more important factor, is the
role played by the regional circulation in McMurdo Sound
(Dayton and Oliver 1977; Dayton et al. 1986). Circulation in the
Sound is generally cyclonic, with high salinity shelf water enter-
ing the eastern Sound from the northeast, flowing south, turn-
ing westward, and finally exiting northward along the western
coast (Heath 1977; Jacobs, Fairbanks, and Horibe 1985; Lewis
and Perkin 1985). Carried within the southward flowing water
are often well-developed planktonic populations (Bunt 1964; Figure 1. Surface sediment sample sites in McMurdo Sound.
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