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During March of 1986, we participated in a coordinated, two-
ship study of the biological dynamics at an advancing ice edge
in the Weddell Sea as part of Antarctic Marine Ecosystem Re-
search at the Ice-Edge Zone (AMERIEZ) 1986. Water samples were
taken for chlorophyll a determinations at 48 open-water stations
and 25 ice-covered stations at depths from 0 to 150 meters
(figure 1). Chlorophyll a concentrations in the upper layers of
one transect ranged from 0.05 to 0.70 micrograms per liter
(figure 2). Surface chlorophyll a concentrations averaged 0.34
micrograms per liter at open-water stations, whereas at ice-
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Figure 1. Location of stations at which chioryphyll a concentrations
were analyzed during AMERIEz-86, and ice-edge position.

covered stations surface mean chlorophyll a levels were 0.09
micrograms per liter. Similarly, integrated euphotic zone values
for open-water and ice-covered stations averaged 24.76 milli-
grams per square meter and 9.6 milligrams per square meter,
respectively. During February 1977 the surface chlorophyll a
value at a station near our study area and in 3/10 ice cover, was
0.05 milligrams per cubic meter (El-Sayed and Taguchi 1981),
within the range of the values we obtained. The low 1986 bio-
mass values are in sharp contrast, however, to values obtained
during the 1983 AMERIEZ expedition, which was conducted at a
retreating ice edge during November and December 1983. Sur-
face chlorophyll a concentrations at open-water and ice-covered
stations during that study averaged 2.65 and 0.03 micrograms
per liter. Integrated euphotic zone values were 148.2 and 21.5
milligrams per square meter for open-water and ice-covered
stations, respectively. A t-test indicated that a highly significant
difference (p greater than .001) between austral spring 1983 and
austral autumn 1986 standing stocks existed.

A number of conclusions can be drawn from this preliminary
analysis. Although the ice retreat had only recently begun to
advance in 1986, chlorophyll a concentrations in the water col-
umn under the ice were already extremely low. Conversely,
although the ice retreat was only beginning when our 1983
study was completed, chlorophyll a concentrations in the water
column had slightly increased (relative to the 1986 results).
These differences in the levels of spring and autumn biomass
indicate that growth within the water column (although slow)
may begin earlier than previously thought. Similarly, growth
under the ice may cease earlier than expected.
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Figure 2. Chlorophyll a distributions along a transect occupied
normal to the ice edge. The entire transect was completed in 3 days.
("km" denotes "kilometer." " ii g.l" denotes "micrograms per
liter:')
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While the high phytoplankton biomass values of the 1983
study are characteristic of bloom conditions, the low biomass
values of the 1986 study indicate that any bloom which might
have been associated with the ice-edge was dissipated by the
time of our study. Bloom situations in the marginal ice zone of
the southern oceans are initiated and maintained by meltwater-
induced stratification of the water column (Smith and Nelson
1985). The spatial and temporal limitation of these blooms is
controlled by the presence or absence of this stability. However,
results from the 1986 study show that vertical mixing of surface
waters was limited to 40 or 50 meters by a strong halo- and
pycnocline (Muench and Husby, Antarctic Journal, this issue).
Such stability was not correlated with phytoplankton distribu-
tion. These low values are in contrast to high phytoplankton
standing stocks measured in 1983 during a period in which the
receding ice edge had a much deeper mixed layer (mean of 57
meters, range 10-130 meters; Smith and Nelson 1986).

This research was supported by National Science Foundation
grant DPP 84-20213.
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The chlorophyll concentration (algal biomass) and primary
productivity of the marine surface waters surrounding the Ant-
arctic Peninsula have been previously studied (El-Sayed 1967).
These waters are known to be very productive and support
large populations of herbivorous krill, which in turn support
several species of krill-feeding birds and mammals. In this
study, the bacterial concentrations, heterotrophic activities, and
the chlorophyll a concentrations were determined in the surface
waters along a transect in the vicinity of Palmer Station (64°46'S
6°3'W), Antarctica.

Using the U.S. Coast Guard Arctic Survey Boat, water sam-
ples were collected using Niskin 5-liter sampling bottles (Gen-
eral Oceanics) from five stations positioned on a transect from
Humble Island out to the deeper waters found in a basin (see
figure). Penguins found in rookeries on the small islands (i.e.,
Lithfield, Torgersen, and Humble Islands) were known to fol-
low this route while feeding for krill and nesting during the

1985-1986 austral summer. Before use, the Niskin bottles were
rinsed with a 70 percent ethanol solution. The collected sea-
water samples were filtered through 100 micrometer Nitex net-
ting to remove the larger zooplankton and particles and placed
into sterile 1-liter polypropylene Nalgene bottles. The samples
were stored in an ice chest filled with crushed ice until they
were processed at the Palmer Station Laboratory. The tem-
perature for the samples was recorded using a hand-held ther-
mometer placed in a bottle containing the collected seawater
sample.

The chilled samples were transported back to the Palmer
Laboratory, and 100-milliliter aliquots were distributed into 18-
ounce Whirlpak sterile plastic bags. Three bags and a for-
maldehyde (2 percent, final volume) killed control were incu-
bated at 2.0°C ± 0.5°C with a radioactive substrate for 3 to 5
hours. All radionuclides were purchased from ICN Radi-
ochemicals (Irvine, California). L-glutamic acid, [ 1H] (49 curies
per millimole, ICN catalog number 20019-E) and an L-amino
acid mixture, [ 3H] (267 millicuries per milligram, ICN catalog
number 20063) were used with the 100 milliliter subsamples.
The radioactive amino acid mixture contained the following L-
amino acids: alanine, arginine, aspartic acid, giutamic acid,
glycine, histidine, isoleucine, leucine, lysine, phenylalanine,
proline, serine, threonine, tyrosine, and valine. The specific
activity for each amino acid ranged from 25 to 58 curies per
millimole and the relative proportion of each amino acid is
similar to the proportions found in a typical algal protein hydro-
lysate (ICN information).

For our study, a working solution of the substrates was pre-
pared by dilution of the stock solution 1/20 with autoclaved and
0.2 micrometer filtered distilled water. Fifty microliters of the
working solution was added to each Whirlpak bag for each
station. The incubations were terminated by filtering the sam-
ples through a 47-millimeter diameter, 0.2-micrometer Nu-
clepore polycarbonate membrane filter at 200 Torr vacuum. The
filters were then rinsed five times with ice-chilled 0.2-microme-
ter filtered and autoclaved seawater. The slightly damp filters
were transferred into 20-milliliter glass scintillation vials, 1.0
milliliter of Protosol (New England Nuclear) was added, and the
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