
total meio- and macrofaunal composition and biomass; and
analyses of changes in abundance, biomass, and chemical com-
position of selected rhizopod species in soft substrates adjacent
to McMurdo Station.

Although most of these studies focused on benthic rhi-
zopods, especially foraminifera, a variety of peripheral inves-
tigations related to this theme also were undertaken. These
included analysis of various sources of organic materials poten-
tially affecting the energetics of the near-shore benthos; marine
sedimentation; and submarine glaciology. Reports of these
studies are being prepared for publication.

Participants in this project have been: first season—T. E.
DeLaca, W. L. Stockton, G. P. Shreve, P. A. Berkman, and D. S.
Marks; second season—Delaca, Stockton, L. S. Mullineaux, M.
L. Tracey, R. B. Sharman, T. L. Roberts, and C. T. Williams. This
work was supported by National Science Foundation grant DPP
80-03432.
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Phytoplankton cultures and
collections around South Georgia

GRETA A. FRYXELL, JEFFREY R. JOHANSEN*,
and GREGORY J. DOUCETTE**
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criophilum Castracane, Eucampia balaustium Castracane Nitzschia
cylindrus (Grunow) Hasle, N. kerguelensis (O'Meara) Hasle, N.
sublineata Hasle, Porosira glacialis (Grunow) Jdrgensen,
Thalassiosiragravida Cleve, T lentiginosa (Janisch) G. Fryxell, and
T scotia G. Fryxell et Hoban.

The second leg of the cruise, after 25 December, covered a
much smaller area, around 54°S 36°W. An intensive 22-day
study was made of a single krill patch, including acoustic runs
and measurements of chlorophyll a and primary productivity.

Cooperation with the British Antarctic Survey early in the
austral summer of 1981-82 yielded valuable phytoplankton sam-
ples from the vicinity of South Georgia. These samples com-
prise the best collections since the days of the Discovery cruises.
During the first leg of R1V John H. Biscoe cruise 3, 17 Novem-
ber-19 December 1981, an acoustic survey for krill (Euphausia
superba) was conducted in a tight grid around South Georgia.
Bottom topography and krill patches were mapped, and a total
of 64 phytoplankton stations (figure 1) were taken. At each
station, discrete samples were taken from Niskin bottles (at four
depths) to be used in making quantitative estimates, by micro-
scopical examination, of phytoplankton species present at se-
lected stations. In addition, at each station 35-micrometer-mesh
vertical net hauls were made from a depth of 200 meters, where
possible, for concentration of less common, larger species, tax-
onomic study of abundant species, and study of resting spore
formation. Preliminary analysis of net hauls has shown domi-
nance of Thalassiosira and the Fragilariopsis group of Nitzschia.
Abundant species include: Chaetoceros species, Corethron

*present address: Department of Botany & Range Science, Brigham
Young University, Provo, Utah 84602.

"Present address: Department of Botany, University of British Colum-
bia, Vancouver, British Columbia V6T 2B1, Canada.
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Figure 1. Cruise track of RRV John H. Blscoe, cruise 3, leg 1, 17
November-19 December 1981, British Antarctic Survey, Offshore
Biological Program.
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A total of 15 phytoplankton stations were taken during this leg,
under grey skies and a steady wind, following the same pro-
cedure as that carried out on the first leg.

Living material was brought to Texas A&M University by
Tracy A. Villareal, who replaced one of us (JRJ) for health rea-
sons on the second leg of the cruise. Corethron criophilum, sup-
posedly avoided by krill as food, has been established in
culture.

Thalassiosira scotia Fryxell et Hoban was observed in high
numbers at stations 209 and 212, near the southern coast of
South Georgia (figure 1). This species was in the process of
resting spore formation, providing an excellent opportunity for
the study of the external morphology of the spores (Johansen,
Doucette, and Fryxell in preparation). Resting spores were
found to be heterovalvate. The first valve formed is flat, heavily
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Figure 2. Actlnocyclus actinochilus, scanning micrographs of bio-
logical Inside of valve. A: Lablate process by pseudonodulus that
places it in the genus Actinocyclus but Is a variable feature (col-
lected by T. M. Whitaker, British Antarctic Survey, diving from small
Iceberg shelf off Slgne island); B: Distinctive areola pattern with
many labiate processes on the margin and a pseudonodulus at the 3
o'clock position on the valve (collected by M. A. Hoban, Islas Or-
codas cruise 17178). Magnification, 1,800X.

silicified, and coarser than the vegetative valve, and it has fewer
central strutted processes than the vegetative valve (7-12 com-
pared with 10-25). The second resting spore valve formed has
still fewer central processes (1-4), is arched, and has densely
arranged, occluded processes that are flared at the tips. Absent
are marginal striae with "shoes," villi surrounding the areolae,
and veruculose surface texture.

Resting spores of T scotia closely resemble those of T. ant-
arctica var. antarctica, and the vegetative frustules of the two taxa
also are very similar, especially their process patterns. T scotia
generally is more heavily silicified and coarser in areolation, and
has larger and more abundant occluded processes. The obser-
vation of a few valves resembling T scotia in a clonal culture of T
antarctica leads us to suspect that these taxa may be conspecific.
The bimodal distribution of morphological characters, with few
intergradations, indicates that the presence of one form to the
exclusion of the other may have ecological, if not genetic,
significance.

We have continued to study Thalassiosira antarctica, which
occurs in both polar seas but not in the waters in between.
Morphological and ultrastructural differences between vegeta-
tive stages of northern and southern populations are negligible.
Major morphological differences between resting spores of the
two clones have been reported previously (Fryxell, Villareal,
and Doucette 1981). Ultrastructural studies of the resting spores
of both varieties show that, during resting spore formation, a
large number of mitochondria are discarded into the residual
body associated with the rudimentary valve. Occasionally,
chloroplasts and lipids are lost. The mitochondria present in
resting spores are larger than those of vegetative cells, indicat-
ing that mitochondrial fusion might be taking place. An in-
crease in lipid reserves also occurs in conjunction with resting
spore formation. In general, the spore of T antarctica var. ant-
arctica has more, though smaller, lipid droplets than var. Borealis
(Doucette 1982).

Autecological studies of T. antarctica and Porosira glacialis re-
vealed that "cold water forms" were present (Villareal 1981). At
temperatures near that of melting sea ice, the external occluded
processes were completely missing from valves of T. antarctica,
and the labiate process tube disappeared from P. glacialis. The
external openings of the areolae (foramina) were constricted,
explaining some of the morphological differences noted near
ice.

Villareal (1981) concluded that the bipolar distribution of T.
antarctica has its origin in the transport of resting spores from
one polar region to the other. The probable direction of trans-
port is south to north; on the basis of the present current regime
and the apparent centers of radiation of the species involved,
the Atlantic Ocean is considered the most likely area for the
transport to occur. That bipolar distribution is a transient event
geologically is supported by the divergent evolution of the
disjunct populations we have been studying.

The genus Thalassiosira Cleve is well represented in antarctic
waters. It is known to dominate the flora in blooms at times. A
key of better known species is being prepared (Johansen and
Fryxell in preparation).

Actinocyclus Ehrenberg also is well represented in antarctic
waters. Cooperative work with H. J. Semina, U.S.S.R., resulted
in the description of a new species, a nanoplanktonic taxon
(Fryxell and Semina 1981). A. actinochilus (Ehrenberg) Simonsen
[= Charcotia actinochilus Ehrenberg] is also abundant in antarctic
waters and in ice flora (figure 2). It has been isolated from living
samples from McMurdo Sound, which were kindly provided by
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Figure 3. "Coscinodiscus" tabularis, with Actinocycius-type pro-
cesses around the margin plus a central labiate process (collected
by Dean A. Stockwell, Marion Dufresne, Station 9). Magnification,
1,600X.

C. W. Sullivan. Samples from recent cruises, as well as living
material, have been used in a discussion of the genus (Villareal
and Fryxell in press). Closely related to Actinocyclus is one group
of species now considered in the genus Coscinodiscus. Especially
common in the material gathered by the Marion Dufresne (south-
ern Indian Ocean, 1976) was Coscinodiscus tabularis Grunow
(figure 3); its study is a significant part of the work now under

way to give generic standing to a half-dozen or so oceanic
species (Fryxell in preparation).

We express gratitude to those of the British Antarctic Survey
who took samples for us on the first leg of the cruise, especially
to Terence M. Whitaker and R. B. Heywood. We also thank T.
Phillip Watkins of Texas A&M University for isolations of clonal
cultures. This work has been supported in part by National
Science Foundation grants DPP 76-80738, DPP 78-23463, DPP
80-20381, and DEB 79-23159.
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Echinoderm biology and general
benthic collecting along the Antarctic

Peninsula
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From February to April 1982, we continued field and labora-
tory studies of the diets, feeding behavior, morphology of feed-
ing structures, and general benthic ecology of asterozoan
echinoderms (sea stars and brittle stars) along the Antarctic
Peninsula (Dearborn, Edwards, and Fratt 1981). The field team
included a crustacean specialist (L. Watling). Gordon Hendler,
supervisor for benthic invertebrates at the Smithsonian
Oceanographic Sorting Center (soSc), participated in RIV Hero
cruise 82-4 and was responsible for some laboratory studies of
echinoderm behavior and for collecting, sorting, and preserv-
ing benthic invertebrates other than asterozoan echinoderms
for systematic biologists assisted by soSc.

The general purpose of our continuing research is to provide
detailed information on the foods and feeding ecology of domi-
nant asteroid and ophiuroid echinoderms found on the antarc-
tic shelf. Qualitative and quantitative determinations of the
extent of direct or indirect feeding of these echinoderms on krill
and other zooplanktonic or benthic prey and derived detritus
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