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Biology and ecology of shallow-water
rhizopodia in McMurdo Sound

TED E. DELACA

Scripps Institution of Oceanography
University of California-San Diego

La Jolla, California 92093

The principal objective of this investigation was to study the
distribution, ecology, and physiology of shallow-water benthic
foraminifera in McMurdo Sound. Study sites were chosen to
include a wide range of the environmental conditions known to
exist in the sound. The shallow-water benthos of the eastern
and western sides of McMurdo Sound differ in diversity, abun-
dance, and species composition (Dayton and Oliver 1977).
These differences in the benthic communities probably result
from the effects of patterns of water currents and the per-
sistence of ice cover on organic input to those areas (DeLaca,
Lipps, and Hessler 1980; Hodson et al. 1981; Holm-Hansen et al.
1977). Recent findings (Stockton in preparation) have revealed a
spectrum of environments that differ in organic input and sub-
strate composition on the western side of the Sound.

In mid-January 1981, the participants of this project began a 2-
year investigation. The first summer's work consisted of a 3-
week survey of foraminiferal distribution and the initiation of
laboratory investigations at the Eklund Biological Center at
McMurdo Station for continued studies during the winter of
1981. In latter studies, winter-over personnel monitored en-
vironmental parameters and the population dynamics (stand-
ing stocks and biomasses) of Gromia oviformis (Testacida) and
associated foraminifera in the immediate vicinity of the salt
water intake pipe at Cape Armitage. These investigations
provided information on small-scale distributions of benthic
rhizopodia and yielded interesting correlations with substrate
type and the proximity of various larger organisms in the soft-
bottom communities in that area.

The second year's investigations began in early October 1981
with the reoccupation of study sites on the western side of the
sound. A field camp was established at Explorers Cove, New
Harbor. Much of our effort focused on this camp on the sea ice
and on the marine sediments under it. We used 10 diving access
holes in the vicinity of Wales Stream to extend our knowledge of
this area, and we studied two widely separated areas on the
northern margins of Explorers Cove. A total of 350 man dives
were made. We extended our knowledge of western McMurdo
Sound through aerial and diving reconnaissance at several sites
from Miers Valley, near the Koettlitz Glacier, to Discovery Bluff
in Granite Harbor (a distance of 120 kilometers).

Studies have demonstrated marked differences between the
rhizopod species in the eastern side of the sound (Cape Armi-
tage) and those in the western side (Explorers Cove). Although
these two regions have some of the same species, within com-
parable substrates, Explorers Cove has a higher species diver-
sity and a lower total abundance and biomass than has the more
productive Cape Armitage. Several species of the New Harbor
assemblages have extremely wide bathymetric ranges
(Bathysiphon fihiformis and Rhabdammina abvssorum; see Milam
and Anderson 1981), and several possess arborescent mor-
phologies or erect habits (e.g., Notodendrodes antarctikos; DeLaca
et al. 1980). Four large (greater than 0.5 millimeter) species were
found in the western sound that have not been described pre-
viously. Comparisons of rhizopod species representing a spec-
trum of morphologies and behaviors were undertaken in field
studies at the New Harbor camp, at the Eklund Biological Cen-
ter, and later at Scripps Institution of Oceanography. Included
in the comparison were the foraminifera Notodendrodes ant-
arctikos, Astrammina rara, Astrorhiza c.f. limicola, Pyrgo de-
pressa, Psammetta globosa (Xenophyophorida), and G. oviformis
(Testacida). These studies found quantitative and qualitative
differences in physiological tolerance, ability to take up and
metabolize dissolved organic substances, and ability to con-
sume marine bacteria.

Field operations were concluded 9 February. For a second
year, winter-over personnel continued year-long studies, in-
cluding monitoring of chlorophylls, phaeopigments, and par-
ticulate organic carbon in the sediments; analyses of change in
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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**

Department of Oceanography
Texas A&M University

College Station, Texas 77843

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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