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2. The spring-summer season following an ice-extensive (cold) winter
sustains a higher level of primary and secondary production and, in
the subsequent year, a greater breeding success in penguins. Export
production also should be higher in the season immediately

following an ice-extensive (cold) year.

3. Population dynamics of the macrozooplankton communities will also
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(M. Vernet, P.I.), krill biomass and growth rates (R. Ross / L.
Quetin, P.Ls), seabird foraging (W. Fraser, P.I.) and other field data
to provide a comprehensive test of our carbon flux hypotheses.

ICE DYNAMICS
Ice concentrations were derived from passive microwave satellite
data (SSM/I) using the NASA Team algorithm. The nominal

resolution is 30-70 km; the grid is resampled to 25 x 25 km pixel
sizes. The accuracy of individual pixel concentrations is unknown

UNEXPECTED RESULTS

Two unexpected results of this initial data set were: (1) the extremely
low implied values for annual primary production based on the time-
integrated particulate matter export and (2) the unusual, non-Redfield

CONCLUSIONS

contribute to the patterns and magnitude of export flux. In warm for this region, but based on comparisons with other satellite- molar C:N:P stoichiometry of the summertime particulate matter 1. Daily export production in the LTER region varies seasonally by 4
years (low ice) salps are favored over krill. Salps are efficient grazers derived ice concentrations, deviations can be as high as 40% and export pulse (see graph B). orders of magnitude during the 8-yr observation period. Summertime
and effect a large export of particulate matter in the form of fecal sometimes higher during extreme weather events. In general terms, export fluxes are among the highest yet reported for non-polluted
pellets. In heavy ice years, krill are favored. These population ice concentrations below 15% indicate open water, ice ANNUAL PRIMARY PRODUCTION marine waters (13 mmol C m™ d'!), and wintertime fluxes are among
alternations have implications for both pelagic and benthic concentrations between 15% and 40% indicate diffuse open pack If we use our annual particulate carbon export data (261+85 mmol C the lowest yet reported (0.001 mmol C m2 d1).
ecosystems. conditions, ice concentrations between 40% and 75% may be either m2 yr‘l) and make the assumption that export production = new

LOW ICE / WARM WINTER HEAVY ICE / COLD WINTER open pack or close pack and ice concentrations above 75% most production, we can then extrapolate our sediment trap estimates to 2. Annual export production in the LTER region varies 2-3 fold with

small algae, low chl a

large algae, high chl a

&salps * pelagic ecosystem dead end &krill * penguins, seals ¢ pelagic ecosystem recycling

extensive fecal export

benthic ecosystem flux

low-moderate fecal export

benthic ecosystem flux

likely indicate close pack conditions.

SEDIMENT TRAPS

PARFLUX type (MK 7-21; 0.5 m? opening) sequencing sediment
traps (Honjo and Doherty, 1988) were deployed at a site near
Victor Hugo Island (see map). These bottom-moored traps were
positioned approximately 150-200 m above the seafloor (total water
depth = 350 m). The mooring was serviced annually. The

total primary production by assigning a f-ratio (ratio of new to total
production) of 0.25 to 0.50. From this analysis we estimate that annual
primary production is 0.5-1.0 mol C m™ yr'!. This value is an order of
magnitude lower than model estimates based on chl a distributions.
This enigmatic discrepancy must be resolved before we can model
accurately the Southern Ocean carbon cycle.

CARBON SEQUESTRATION

higher values following ice-extensive winters. The 8-yr mean carbon
export for this Antarctic shelf environment (0.26 mol C m™ yr-!) is
much less than the mean value measured for the oligotrophic North
Pacific gyre at Station ALOHA (0.88 mol C m™2 yr'!). This serves to
emphasize the hyper-oligotrophic nature of these coastal ecosystems,
despite the presence of high nutrient concentrations and a seasonally-
phased bloom of phytoplankton.

Figure captions: [A] Particulate C flux and log;q particulate C flux vs.
sampling date for the Pal-LTER Victor Hugo Island sediment trap
station (see map). Note recurrent export maxima in late-spring —
early summer; [B] C:N (top), N:P (center) and C:P (bottom) molar
ratios for particulate matter collected in sediment traps. The solid

line in each graph is the Redfield ratio (106C:16N:1P). Note
significant deviations from Redfield stoichiometry especially
during the spring-summer export pulse; [C] Summary of primary
production and particulate carbon flux estimates for samples
collected in the Palmer LTER study region (shown here as summer
Nov-Feb vs. winter Jun-Aug extreme and annual average values).

The two independent estimates of primary production, based on export
production models and chl a distributions, are more than an order of

magnitude different for the LTER region. The coastal Antarctic data sets are
compared here to similar data collected by us at the Hawaii Ocean Time-series
(HOT) North Pacific Ocean subtropical gyre Station ALOHA.
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