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In the "Ross Desert" (unofficial geographic name for the "dry
valleys," cf. Friedmann 1985) of southern Victoria Land, cryp-
toendolithic microorganisms colonize porous Beacon sand-
stone and are a primary agent in the characteristic weathering of
the rock surface (Friedmann 1977). Such colonized surfaces
were regarded to be widespread in the Asgard Range, Olympus
Range, and Quartermain Mountains ("Beacon Valley area")
(Friedmann 1982). One of the most richly colonized areas, Lin-
naeus Terrace (Asgard Range), has been proposed recently to be
designated as an area of "Special Scientific Interest" under Ant-
arctic Treaty provisions and the U.S. Conservation Act.

In the course of a survey during the 1984 - 1985 austral
summer conspicuously colonized, very extensive rock surfaces
were found in the sandstone formations surrounding Alatna
Valley (Convoy Range), especially in the massive sandstone
cliffs of Battleship Promontory (figures 1 and 2). The geology
and lithology of this area has been studied by Mirsky, Treves,
and Calkin (1965). The presence of extensive microbial coloniza-
tion of sandstone surfaces in the northern parts of the "Ross
Desert" is a further indication of the widespread occurrence of
the cryptoendolithic community.

The biology of the cryptoendolithic ecosystem is the subject
of a cooperative research effort of the antarctic cryptoendolithic
microbial ecosystem research group, an interdisciplinary
grouping of independent scientists. During the 1984 - 1985
austral summer, members of the field group were R.O. Fried-
mann (Florida A&M University), P. Hirsch (University of Kiel,
Federal Republic of Germany), C.P. McKay and S. Squires (Na-
tional Aeronautics and Space Administration, Ames Research
Center), J.R. Vestal (University of Cincinnati), R. Darling (grad-
uate student, Florida State University), R. Weed (graduate stu-
dent, University of Maine), and E.I. Friedmann (group leader,
Florida State University).

Some preliminary results of the field activities of the group
are reported by Friedmann and McKay; Hirsch, Gallikowski,
and Friedmann; and Vestal (Antarctic Journal, this issue).
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grant NSG 7337 to E.I. Friedmann and R.O. Friedmann.

Figure 1. Sandstone cliffs of Battleship Promontory (Convoy
Range). To the right: Alatna Valley.
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Figure 2. Sandstone surfaces at Battleship Promontory, the heavy
colonization by the cryptoendolithic microbial community Is recog-
nizable from the characteristic exfoliating weathering. (Scale: 10
centimeters.)
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The largest ice-free region in Antarctica is the approximately
5,000-square-kilometer "Ross Desert" (unofficial name for the
area of "dry valleys") of southern Victoria Land. This area is ice-
free primarily because it was cut off by the Transantarctic Moun-
tains from the flow of ice from the east antarctic ice sheet.
Extreme arid conditions prevail due to scant precipitation, low
albedo, and downslope winds. In this cold desert there is no
visible sign of life on soil or rock, and water stress plays a key
role in the abiotic nature of exposed surfaces. Below the surface
of porous rocks, however, a rich community of microorganisms
exists (Friedmann and Ocampo 1976; Friedmann 1982). Field
studies conducted during the past nine austral summers dem-
onstrated that environmental conditions in this endolithic zone
are very different from the macroclimate (Friedmann 1977; Kap-
pen and Friedmann 1981; McKay and Friedmann 1985-a).
Water, unavailable on the rock surface, is trapped in the pore
spaces of the rock providing the moisture necessary to support
life. Water enters the rock from the melting of the occasional
snowfalls (Friedmann 1978), and leaves by diffusion through
the porous crust.

As part of a concentrated effort to study the cryptoendolithic
microbial community, we developed automatic data-acquisition

systems capable of year-round recording of biologically signifi-
cant environmental data (McKay and Friedmann 1985-b). To
monitor the water cycle in the rocks, a method of detecting both
moisture in the rocks, and snowfall was required. In this paper
we describe a simple, reliable method for detecting the pres-
ence of snow on rock surfaces.

The study site is Linnaeus Terrace (77°36'S 161°05'E, 1,600
meters altitude) on the southern slope of Wright Valley, an area
particularly rich in cryptoendolithic microbial life. McKay et al.
(1984) reported unusually large snowfalls at this site in De-
cember 1980 and discussed the timescale for recycling of large
drifts and accumulations.

Thompson, Craig, and Bromley (1971-a, 1971-b) have pub-
lished temperature and snowfall data over a 2-year interval from
the floor of Wright Valley, indicating extreme variability in snow-
fall for years with comparable temperature profiles. They re-
ported snow on 62 days in 1969 but only on 8 days in 1970
(Thompson et al. 1971-a). Keys (1980) recently reviewed data on
precipitation in Wright Valley during the summer months as
well as studies of precipitation balance in snow-covered areas.
He suggests that a 100-millimeter water equivalent is a reason-
able estimate of the average annual precipitation in the area
with very high variability both in time and in location (east-to-
west along the valley). These considerations suggest that results
from other stations or mesoscale meteorological calculations
would not be sufficient to characterize any particular study site
and direct monitoring of snow is necessary.

Instruments for monitoring snow reported in the literature
are essentially snow catchers (see e.g., Goodison 1978) and are
not suitable for continuous unattended operation. Walton
(1982) has recently reviewed instruments for use in polar and
high alpine environments, including moisture measurement
techniques. None of these methods is capable of giving either
quantitative or qualitative information on snow in a continuous
unattended operating mode.

We constructed a simple qualitative snow monitor based on
measuring conductivity of a salt-impregnated porous disc
placed on the surface rocks. The disc is about a 5-centimeter
diameter glass microfiber filter disc (e.g., Whatman GF/D)

soaked in 1 mole sodium chloride solution and dried. The disc is
placed in a glass petri dish, covered by a perforated black plastic
disc (or a flat piece of rock) and attached to a voltage source by
two metal clamps (figures 1 and 2). When snow is present, the
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