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Terrestrial Cryophilic Algae
of the Antarctic Peninsula

HERBERT CURL, JR. and PETER BECKER

Department of Oceanography
Oregon State University

During January and February 1970, we surveyed
the distribution of snow algae in the area around
Palmer Station and elsewhere on the Antarctic Pen-
insula. Samples were collected for taxonomic analy-
sis, and snow from the same collecting sites and from
the Marr Ice Piedmont behind Palmer Station was
collected and concentrated for subsequent chemical
analysis for nutrient elements. The rates of H14CO3
uptake by photosynthesis of the algae were measured
at one location on Bonaparte Point.

The photosynthesis-experiment samples and the
concentrated snow samples have been returned. We
have begun a detailed examination of the microscopic
samples, and have noted some striking differences
from those obtained in the Pacific Northwest of
the United States. For example, the samples that
have been examined thus far have a far greater
representation of blue-green algae genera, such as
Oscillatoria, Anabaena, Nostoc, and Gloeothece.
Some of the samples are nearly pure Scotiella nivalis.
This organism is rarely seen in the Pacific Northwest
collections and is never the primary species. There is
a filamentous green algae, tentatively identified as
Microspora spp., that is very abundant in some
samples but is not collected in the Pacific Northwest.
Chodatella granulosa occurs frequently, as does
Mycarthococcus nivalis, both of which are rare in
this area. One of the most striking differences is the
absence of Chlamydomonas nivalis in many samples,
and the fact that it is not the primary organism in
any of the samples examined to date.

The pH of the snow meltwater averaged pH7,
whereas in boreal regions the average is pH5. One
possible reason for the difference is stronger buffering
by sea salts due to the proximity of the ocean. Buffer
curves have been determined for several of the ant-
arctic samples, and the results strengthen this hypoth-
esis. The samples for chemical analysis were con-
centrated by evaporation at 100°C. Not surprisingly,
the samples did not become yellow or viscous due to
dissolved organic matter like the samples from
Oregon and Washington do.

Algae were most abundant in areas close to the
water, particularly near penguin rookeries and on
ice-cliff faces. Penguins supply large quantities of
phosphorous and nitrogen to the soil and snow sur-
rounding their rookeries. Algae on the ice-cliff faces
appeared to be layered and may represent algal
growth on relatively old névé, subsequently covered
and then exposed in vertical sections as the glaciers
calve.

Studies on Low-Temperature
Photosynthesis of Algae

E. WOLFGANG BECKER

Institute of Chemical Plant Physiology
University of Tübingen

Previous experiments on CO 2-fixation in autotroph-
ic plants have demonstrated the variability of the
carbon assimilation pattern in different organisms
under different environments. The relative quantities
of intermediates could be changed, especially by light
conditions. On the other hand, little is known about
the effects of temperature on photosynthesis and
carbon fixation in assimilating cells. The project aim
during the austral summer of 1969-1970 was to in-
vestigate the importance of the temperature param-
eter. During a two-week stay at Hallett Station in
November, and subsequently on several one-day trips
from McMurdo to Cape Royds, The Strand
Moraines, Marble Point, and several sites in the
dry valleys, algae samples were taken. In the well-
equipped laboratory at McMurdo Station, the algae
were tested and cultivated on agar slants and in
culture solutions to isolate and accumulate sufficient
pure strains for further experiments. The cultivation
and identification of these algae is being continued
with special equipment in our German Institute.

As a preliminary result, it can be stated that no
obligatory cryophilic algae were found. All forms
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collected grew at low as well as high (+ 20°C. and
probably above) temperatures, demonstrating that
these organisms are indeed adapted to low tempera-
tures, but that they also grow well at temperatures
above 0°C., which occur frequently in the natural
microenvironment during the austral summer. In
other experiments, the photosynthetic and respiratory
rates as a function of temperature (-5° to + 20°C.)
were determined under controlled conditions utilizing
a Warburg apparatus. Oxygen evolution was ob-
served to vary according to the algae strain employed.

To determine the variations in the metabolic pro-
cesses (particularly the carbon assimilation patterns)
dependent upon temperature, carbon-dioxide as-
similation experiments were conducted utilizing
C 1402. Algae samples in special vessels were incu-
bated in a C 1402-enriched atmosphere under con-
trolled light and temperature conditions for one hour.
At the end of the incubation period, the algae
cells were harvested and extracted with methanol.
The labeled compounds in the methanol extract
were separated by thin-layer chromatography and
thin-layer electrophoresis before identification by
autoradiography. It was possible by this technique
to determine carbon fixation at levels too low to
detect by manometric means. It was also possible to
determine the effect of a decrease in temperature up-
on carbon fixation by following the changes in quan-
tities of radioactive photosynthates as a function of
temperature. In this manner, it was found that, at
temperatures just above those at which carbon as-
similation ceased, phosphoglycerate, glyceraldehyde-
phosphate, and glutamate were the only photosyn-
thates present in relative abundance.

Studies of C 14-distribution in the isolated metab-
olites, the role of these metabolites in the biochemical
processes of photosynthesis, and the mechanisms of
the principal processes are currently under way in
our laboratory.

Biological Weathering in Antarctica
F. C. UG0LINI and JAMES BOCKHEIM

College of Forest Resources
University of Washington

The objectives of the 1969-1970 field project were
as follows: (1) continue the study of ionic movement
by the use of radioisotopes; (2) collect additional
samples for assessing biological weathering of moss-
and guano-covered soils; and (3) identify, delineate,
and map major soils of Beacon Valley and relate
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Figure 1 (above). Soil at the center of well-defined (young) poly-
gons, east end of Beacon Valley, Antarctica. The first 12 cm
beneath desert pavement features massive structure, breaking
down to single grain, and slightly coherent consistence. The sub-
soil is structureless and has a loose, non-coherent consistency.
Ice-cemented permafrost exists at a depth of 28 cm. Somewhat
angular diorite boulders lacking desert varnish exist on the

surface.

Figure 2 (below). Soil at the center of diffuse (old) polygons, cen-
tral Beacon Valley, Antarctica. The soil in the first 9 cm beneath
the desert pavement is high in salts and slightly coherent.
Weathered diorite and sandstone fragments are distributed
throughout the profile. The subsoil is finer textured than that of
Fig. 1, and the ice-cemented permafrost is below 90 cm. At the
surface, sub-angular diorite boulders are flaked, deeply pitted,
and covered by desert varnish. Cavernously weathered diorite

fragments are also present.

them to land forms and age of the glacial deposits.
In pursuit of the first objective, three sites were

chosen in the lower Wright Valley that differed in
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