
research was conducted in collaboration with Eugene W.
Domack of Rice University, who compiled the bathymetric
map of the study area and conducted sedimentological in-
vestigations from the same samples. Finally, I would like to
thank Richard E. Casey of Rice University for his sug-
gestions and ideas about interpreting high-diversity ben-
thonic foraminiferal populations.

References
Domack, E. W. 1980. Glacial marine geology of the George V-Ad'elie

continental shelf, East Antarctica. Unpublished master's thesis,
Rice University, Houston, Tex.

Milam, R. W. 1980. Distribution and ecology of recent benthonic for-
aminifera of the Dumont D'Llrville Sea, Antarctica. Unpublished
master's thesis, Rice University, Houston, Tex.

Antarctic phytoplankton:
Fieldwork and establishment

of living cultures
C. A. FRYXELL, T. A. VILLAREAL, and C. J. DOUCErTE

Department of Oceanography
Texas A&M University

College Station, Texas 77843

As part of the cooperative cruises with the Argentines on
board the Islas Orcadas, preserved and living phytoplankton
samples were collected. On cruise 17-78 (2 September-14
October 1978) collections were made by M. A. Hoban, and
on cruise 19-79(22 February-9 April 1979) collections were
made by C. C. Trees, R. A. Warner, and L. H. Weber.

During the early spring cruise a diverse assemblage of
phytoplankton was found on the cruise track south from
Buenos Aires across the Drake Passage and skirting along
the edge of the ice. On the northern leg of the cruise,
however, the water column north of South Georgia Island
was dominated by one species, Tha!assiosira scotia C. Fryxell
and Hoban (Fryxell, Villareal, and Hoban 1979). Drum-
shaped cells with slightly beveled corners were united by
thick threads in long chains, and the valves were heavily
silicified with a spiny appearance from the ring of occluded
processes near the margin (figure 1). At station 35, resting
spores were noted, indicating that the spring increase of
this species was terminating. No surface water discol-
oration was noted, and the top 90 meters of the water
column was well mixed. In spite of this, there were bimodal
maxima noted within a few meters of the surface and again
lower in the water column.

Living material was returned to Texas A&M Univer-
sity on ice from both cruises; about 100 strains of 12 species
have been established. The refrigeration was inadvertently
turned off on board the Islas Orcadas as it came into port
during the early spring cruise; as a result the dominant
diatom in the rough cultures was a relatively eurythermal
species, Thalassiosira antarctica Comber. It was originally
described from the southwest Atlantic, and it is considered
to be bipolar in distribution (Hasle 1976; Hasle and Heim-
dal 1968), with large populations common in the early bo-
real spring in Oslofjord, for example.

Ten clonal cultures from the southwest Atlantic and two
from Oslofjord are being compared at Texas A&M Univer-
sity. An early finding is that the morphological characters
of the vegetative cells appear to vary along a continuum in
the two disjunct populations, but the siliceous valves of the
resting spores are clearly different (figures 2 and 3) (Fryxell
and Doucette in preparation). The bands are similar. Now
being studied are variations in nutrients and light that trig-
ger resting spore production, and the determinate number
of divisions involved in formation of resting spores. Al-
though one would expect that resting spore formation is an
excellent adaptation for survival in the high latitudes
where light is limited for months at a time, we have had
more success in early experiments with high light than low
light in producing resting spores, suggesting that these
heavily silicified forms are produced at or near the surface
rather than at great depths or during the dark winter
months.

Figure. 1. Scanning electron micrograph of Thalassiosira
scotia vegetative cell. Note the row of large marginal oc-
cluded processes, the fl-chitin threads secreted by central
and marginal strutted processes, and the finely structured
girdle band complement. 3,000 X. Scale = 10 micrometers.

1980 REVIEw	 141



Figure 2. Scanning electron micrograph of Thalassiosira
antarctica resting spore from the southwest Atlantic demon-
strating the heavily silicified valve and the marginal row of
large occluded processes distinguishing It from the vegeta-
tive stage. 2,000 X. Scale = 10 micrometers.

Material gathered aboard the Islas Orcadas has made it
possible to reevaluate our concepts of bipolar distribution
in T. antarctica. The morphologically distinct resting spores
provide suggestive evidence that we are witnessing early
speciation between two populations apparently separated
only in the recent geologic past.

Porosira glacialis (Grunow) Jrgensen was established in
culture from both the early austral spring cruise from an ice
sample and from the late fall cruise from a water sample in
the southwest Atlantic. It is known to be associated with ice
in the field, both in the southern waters and in the arctic.
There have been reports of resting spores in the northern
population (Hasle 1976; Hargraves 1976) but not yet in the
southern. We now have 15 cultures (isolated by Fryxell)
from Narragansett Bay, as well as 9 from antarctic waters.
These will be used, in conjunction with Thalassiosira antarc-
tica, in two master's theses dealing with two of the three
known bipolar diatom species. Doucette is studying the life
histories (including auxospore and resting spore formation)
with some biochemical attributes of each stage, and Vil-
lareal is writing his master's thesis on comparison of aute-
cological and morphological aspects of the two species and
their resting spores.

Systematic and morphological work supported by the
Smithsonian Oceanographic Sorting Center has led to abet-
ter understanding of resting spore formation in the diatom
genera Eucampia and Odontella (Hoban, Fryxell, and Buck in
press). Both genera are commonly reported from antarctic
waters, and evidence for resting spore formation from our

Figure 3. Scanning electron micrograph of Thalissiosira
antarctica resting spore from Oslofjord, Norway, also show-
ing heavy silicification of the valve but having only one large
external tube, an extension of the labiate process. These
features are not present during the vegetative stage. 3,000 X.
Scale = 10 micrometers.

preserved collections has been accumulating. It appears
that the mechanisms of resting spore formation may vary
between related taxa, giving evidence of parallel evolution
of a desirable characteristic.

This work was supported by National Science Foundation
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