
saw an adult leopard seal female with its pup in early Novem-
ber. Future research will attempt to determine the extent of
the predatory interactions and timing between crabeater and
leopard seals. It may be that leopard seals have a later pup-
ping season than do crabeater seals.

We acknowledge the important contributions to our
program made by the captain and crew of the RJv Hero, in
both excellent logistic and enthusiastic moral support of our
goals. This research was supported by National Science
Foundation grant DPP 76-23111.

Terrestrial biology_____________________

Melting snow in the dry valleys is a
source of water for endolithic

microorganisms

E. IMRE FRIEDMANN

Department of Biological Science
Florida State University
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In the 1977-1978 austral summer season I continued a
survey of endolithic microorganisms in the dry valleys of
southern Victoria Land. The occurrence of endolithic blue-
green algae as well as other photosynthetic and nonphoto-
synthetic microoganisms in a variety of rock types was
described earlier from several localities (Friedmann and
Ocampo 1976, Friedmann 1977).

There seems to be a morphological similarity between en-
dolithic microbial growth forms in Antarctica and those oc-
curring in hot deserts (Friedmann 1972, Friedmann and
Galun 1974). In both, the porous rock shielded by a surface
crust acts as a water trap that maintains an endolithic
microscopic climate that is different from the outside environ-
ment (Friedmann 1971, Friedmann and Ocampo 1976). In
hot deserts, the main water source of the endolithic environ-
ment appears to be dew (Friedmann, Lipkin and Ocampo-
Paus 1977). The evidence presented here indicates that in the
antarctic dry valleys melting snow plays a similar role.

Available information about snowfall in the dry valleys
and the fate of snow on the ground is scarce. Several authors
(Tedrow and Ugolini 1966, Bull 1966, and Horowitz et al.,
1972) indicate that snow in the dry valleys sublimes mostly
without melting. Vishniac and Mainzer (1973) report that at
least part of the snow may melt and is "the major source of
moisture in the dry locales."

In the 1977-1978 austral summer season snow was
relatively abundant in the dry valleys. During our stay in the
Beacon Valley area light snow fell several times, and melting

occurred during the subsequent sunny periods. Many small
snow patches stayed permanently in the higher side valleys of
Beacon Valley in contrast to our observations during the
much drier 1976-1977 season.

On 29 December 1977 several-centimeter-deep snow
covered the floor of the third lateral eastern side valley of
Beacon Valley (figure 1). Snow was melting at the sunlit
northern "warm" face of the sandstone boulders that showed
the exfoliating weathering indicative of the presence of cryp-
toendolithic primitive lichens (Friedmann 1977). The rock
surface often appeared to be saturated with water (figure 2).
Snow patches were seen at the Beacon Valley floor although
without the conspicuous melting observed at higher altitudes
(figure 3).

These observations suggest that melting snow is a major,
or perhaps exclusive, source of water for endolithic
microorganisms in the antarctic desert. Like dew in hot
deserts, meltwater is available only intermittently: endolithic
microorganisms that rely on these water sources periodically
undergo stages of desiccation. Although relevant weather
data are not available, it appears likely that endolithic
microorganisms of the antarctic cold desert are being
moistened less frequently than those in hot deserts (Fried-
mann et al., 1977).
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Figure 1. Snow in the third eastern lateral valley of Beacon
Valley, 29 December 1977. 14:00 hr.
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Figure 2. Melting snow on northern ("warm") face of
Beacon sandstone boulder colonized by endolithic
microorganisms. Third eastern lateral valley of Beacon

Valley, 29 December 1977.14:00 hr.
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Jon 0. Brunson participated in the field work during this
study, and his cooperation is acknowledged with thanks. This
research was supported by National Science Foundation
grant DPP 76-15517.

References

Bull, C. 1966. Climatological observations in ice-free areas of
southern Victoria Land, Antarctica. In: M.J. Rubin (ed.): Studies
in Antarctic meteorology. Antarctic Research Series Vol. 9, American
Geophysical Union, Washington, D.C., p. 177-194.

Friedmann, E. I. 1971. Light- and scanning electron microscopy of
the endolithic desert algal habitat. Phycologia, 10:411-428.

Friedmann, E. I. 1972. Ecology of lithophytic algal habitats in Middle
Eastern and North American deserts. In: L. E. Rodin (ed.):

Airborne particles and electric
fields near the ground in

Antarctica
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During November and December 1977 we investigated
the kinds, numbers, and deposition of airborne particles
larger than 2 micrometers within 2 meters of the ground at
McMurdo Station and Arrival Heights on Ross Island, at
South Pole Station, and at the New Zealand Lake Vanda Sta-
tion. Elementary collecting devices were used: Rotorod
samplers and Tauber (static sedimentation) traps were used
at all four sites. A Staplex Hi-Volume sampler and
microscope slides coated with petrolatum were employed in
addition at McMurdo. At least one sample of freshly
deposited snow (13.5-18.5 liters water equivalent) was col
lected at each station and filtered for particles. Rotorod
samplers and the Staplex were operated for 2-hour periods.
Some Tauber traps were exposed for different periods rang-
ing from 4 hours to 1 month, and sets of these traps were
emplaced in wooden tripod supports for 1-year exposure at
each of the four localities.
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