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The ice-edge regions in polar oceans are important sites of
production and biological interactions. Microbial populations
in sea ice are often well developed, and plankton blooms are
frequently associated with an ice-edge frontal system. The ac-
tivity of large pelagic consumers, such as birds and marine
mammals, at the ice edge may be a result of localized enrich-
ment throughout the ice-edge food web. As part of the Wilkes
Land Expedition 1985 cruise (Foster, Antarctic Journal, this is-
sue), we made a study of features of the ice-edge zone along the
Wilkes Land Coast.

Algal biomass in ice and water was estimated by measuring
chlorophyll a. Samples from throughout the upper water col-
umn were collected using water-sampling bottles. In ice floes,
samples were taken with an ice coring auger. Several samples of
broken ice floes, surface slush, and brash ice were collected by
bucket. Algal populations in all samples were concentrated on a
glass fiber filter, pigments were extracted in 90 percent acetone,
and chlorophyll a fluorescence was measured with a Turner
fluorometer. Replicate samples of pigment extracts from se-
lected ice and water samples were stored frozen in a nitrogen
environment and returned to our laboratory for pigment analy-
sis by high-performance liquid chromatography (HPLC) (Man-
toura and Llewellyn 1983). Aliquots of ice and water samples
were retained for nutrient analysis, and subsamples were also
preserved for microbial population studies.

Phytoplankton studies. Phytoplankton biomass was more con-
centrated along the ice edge than in open water away from the
ice edge (figure 1). Chlorophyll a concentrations in the ice-edge
zone of 1 to 3 milligrams per cubic meter were typical, and
integrated biomass through the upper 100 meters reached ap-
proximately 182 milligrams of chlorophyll a per square meter at
station 45 (see figure 1). In contrast, chlorophyll a con-
centrations away from the ice edge were usually less than 0.5
milligram per cubic meter with integrated values reaching ap-
proximately 36 milligrams of chlorophyll a per square meter
over the upper 100 meters.
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Figure 1. Cruise track of U.S. Coast Guard icebreaker Polar Stan 5 to
27 February 1985, along the Wilkes Land Coast. Shaded bars indi-
cate chlorophyll a concentrations at 10 meters. Integrated chlo-
rophyll biomass for the upper 100 meters is shown for selected
stations. The location of the ice edge was determined from ice
charts and the ship log. ( 11 mg/rn 3" denotes "milligrams per cubic
meter.")

Ice algal studies. Chlorophyll a concentrations were extremely
variable among ice samples (table). Stratified samples, collected
by ice coring, indicated that algal populations were distributed
throughout floes as internal populations. Pack-ice floes consist-
ed mainly of small, densely packed floes surrounded by broken
ice chunks and slush ice. Chlorophyll a concentrations of 10 to
15 milligrams per cubic meter appeared to be typical of the slush
ice between floes throughout the entire pack-ice region. During
a period with strong katabatic winds, Garrison observed and
collected sea ice as it formed in open areas. Algal concentrations
in this young ice were 6 to 26 times higher than algal con-
centrations in nearby surface-water samples. This observation
supports our previous speculations that algal cells can be har-
vested and concentrated when frazil ice is formed (Garrison,
Ackley, and Buck 1983).

Pigment analysis by HPLC. The results of four analyses of pig-
ments by high-performance liquid chromatography are shown
in figure 2. In comparison to pigment composition of a culture
sample of ice diatoms (figure 2A), samples from natural popula-
tions had relatively small amounts of chlorophyll breakdown
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products. One of the striking differences among ice samples
from natural populations was the relative abundances of
xanthophylls in the surface, slush ice in comparison to other ice
and water samples.

Summary of chlorophyll a concentrations in sea ice

Range of concentrations

Milligrams per	Milligrams per
Type of sample	 cubic meter	square meter

Ice cores	 0.2-68.2	 0.8-50.6
Broken blocks	 99-220
Surface slush	 10.8-15.8
Young sea ice	 6.0-26.0

(less than 1 day old)
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Figure 2. Absorbance (abs) and fluorescence (fl) chromatograms
from high-performance liquid chromatography analysis on selected
ice and water samples. A. Culture sample of an ice diatom, Nitzschia
neglecta. B. Discolored ice from broken ice floe. C. Surface, slush
ice. D. Bottle-collected plankton sample from 25 meters. Peak identi-
ties: 1. chlorophylllde a, 2. chlorophyll c, 3. fucoxanthin, 4. diadi-
noanthin, 5. neofucoxanthln, 6. diatoxanthin, 7. chlorophyll a, 8.
phaeophytin a, and 9. 3 carotene.
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