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Figure 2. Vertical distributions of total autotrophic and heterotrophic biomass at a selected ice-covered station (station 7) and at a station
from open water (station 21). (m denotes meter. pigC • 1 1 denotes micrograms of carbon per liter.)
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As part of the Antarctic Marine Ecosystem Research at the
Ice-Edge Zone (AMERIEZ) project, we are studying the dis-
tributions, abundances, and trophic ecology of heterotrophic
protozooplankton. Protozooplankton range in size from mi-
croflagellates a few micrometers in length up to colonial ra-
diolarians that can reach meters in size. In this report, we focus
on protozooplankton ranging from 50 to 300 micrometers in
their longest dimension. These include radiolarians, forami -

niferans, heliozoans, and some ciliates. Samples were collected
along several transects perpendicular to the ice edge during
the AMERIEZ 88 cruise (see cruise track in Ainley and Sullivan,
Antarctic Journal, this issue) in the austral winter from 9 June
to 13 August 1988. We took both quantitative plankton tows
and large-volume (60-liter) water samples; this report discusses
preliminary results based on analysis of water samples from
8 of 17 stations. At each station, 30 liters of water were collected
from each of 10 depths: 5 + 10 meters, 30 + 40 meters, 65 +
85 meters, 115 + 135 meters, and 190 + 210 meters. Samples
from each pair of combined depths were concentrated to 200
milliliters by reverse-flow filtration (Garrison and Buck 1989)
immediately after collection and preserved with Karnovsky's
fixative (Garrison and Buck 1989). Upon return to our labo-
ratory, samples were stained with the nuclear fluorochrome
DAPI (Coleman 1980), concentrated in settling chambers, and
examined with an inverted fluorescence microscope. The nu-
clear stain allowed us to distinguish between organisms that
were alive at the time of capture and empty skeletons, and
also indicated organisms that were undergoing reproduction.
The nuclear stain was also useful for distinguishing organisms
in samples with much detritus.
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Figure 1. Mean percentages of larger (50-300 micrometers in longest dimension) protozooplankton made up by the various taxa for four
open-water stations (stations 72, 95, 96, and 123) and four ice-covered stations (stations 6, 7, 114, and 119). See cruise track (Ainley and
Sullivan, Antarctic Journal, this issue). Solid bar = acantharians, cross-hatched bar = Sticholonche zanclea, diagonally hatched bar =
radiolarians, open bar = ciliates. Mean abundances (± standard deviation) of the total of these protozooplankton for each depth are listed
in parentheses.

Among the 50- to 300-micrometer sized protozooplankton,
ciliates were numerically dominant at most stations and at
depths above 190 meters and decreased in importance with
increasing depth (figure 1). (For data on abundances of smaller
ciliates, see Garrison, Buck, and Cowing, Antarctic Journal, this
issue). Aloricate ciliates included several species of Laboea, and
tintinnid ciliates were predominantly species of Laackman ic/la
and Cy;natocylis (figure 2). Radiolarians were second in abun-
dance and often dominated in the deepest samples (figure 1).
Among the radiolarians, phaeodarians were most abundant,
and the most abundant phaeodarians were Protocystis tridens
(figure 2) and Pliaeodina antarctica. The heliozoan Sticiiolonciie
zanclea increased in abundance with increasing depth. Fora-
miniferans and acantharians were present at most depths in
low abundances (from less than 1 to 200 per cubic meter), and
usually made up 1-10 percent of the numbers of larger pro-
tozooplankton. Mean abundances of total large protozoo-
plankton in ice-covered waters were approximately twice those
in open water above 135 meters and were similar at 200 meters
(figure 1).

Maximum abundances of all these larger protozooplankton
from austral winter samples were generally an order of mag-
nitude less than abundances of these organisms in samples
from the austral autumn (AMERIEZ 86: Cowing 1989; Garrison
and Buck 1989). Abundances of organisms during both sea-
sons, however, were highly spatially variable.

Analyses of distributions, abundances, and carbon bio-
masses of species and groups in relation to the ice-edge zone
are currently underway, as are examination of feeding vacuoles
with electron microscopy and detailed studies of phaeodarian
biology. This work was supported by National Science Foun-
dation grants DPP 87-15974 to M. M. Cowing and D. L. Garrison
and DPP 84-20184 to D.L. Garrison. We thank Ann R. Close
for assistance at sea, P. Jorgensen and J. Scott of ITT Antarctic
Services, Inc., and the captains and crews of the R/V Polar
Duke.
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Figure 2. Scanning electron micrographs of common winter protozoo plankton. Specimens were post-fixed with cacodylate-buffered osmium
tetroxide, rinsed with distilled water, and dehydrated in an alcohol series and air-dried from hexamethyldisilazane. A. Lorica of Cymatocylis,
a tintinnid ciliate. Bar = 30 micrometers. B. Lorica of Laackmaniella, a tintinnid ciliate. Bar = 15 micrometers. C. Laboea sp., an aloricate
ciliate. Bar = 15 micrometers. D. Siliceous skeleton of Protocystis tridens, a phaeodarian radiolarian. Bar = 15 micrometers.
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