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T
he organisms that live in the seemingly barren soils of the
antarctic dry valleys are subject to some of the most

extreme environmental conditions on Earth, including desic-
cation, freezing, high salinity, and general heterogeneity of the
chemical and physical aspects of the soils in which they exist
(Campbell and Claridge 1987). These factors likely contribute
to their distribution on both a micro- and macrohabitat scale.

Six genera and 11 species of nematodes have been
described from soils on continental Antarctica (Maslen 1979).
Studies by Freckman and Virginia (1991) indicate that the
microbial feeding Scottnema lindsayae (Timm 1971) and the
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omnivore/ predator Eudorylaimus antarcticus (Steiner 1916)
(Yeates 1970) are the dominant nematodes in the dry valleys
of Victoria Land. In temperate regions of the world, nema-
todes—as herbivores—are an important component of the
soil food web aiding in decomposition processes and serving
as a food source to other soil organisms (Yeates and Coleman
1982, pp. 55-80).

Previous studies of nematodes in the antarctic dry valleys
have been restricted primarily to taxonomic identification
(Timm 1971; Yeates 1970) or geographic distribution surveys
(Freckman and Virginia 1991; Wharton and Brown 1989);
however, information on nematode distribution with soil
depth is important to design ecologically relevant sampling
plans to study the ecology of nematodes in these soils and to
interpret results for determining the nematode contributions
to the sustainability of the dry valley ecosystem.

To examine the depth distribution of nematode commu -
nities, we sampled sites on the north shore of Lake Hoare in
Taylor Valley, Antarctica (77 038'S 162 053'E), in austral sum-
mer 1993-1994. The sites chosen for sampling possessed the
broad geomorphic features characteristic of the landscape of
the polar deserts of Victoria Land, with distinctively patterned
ground (polygons) and a disturbed, weathered regolith. Sam-
ples were taken at four depth increments: 0-2.5 centimeters
(cm), 2.5-5.0 cm, 5.0-10.0 cm, and 10.0-20.0 cm. Soils were
collected using sterile techniques, samples were returned to
McMurdo Station, and nematodes were extracted from the
samples within 48 hours (Freckman and Virginia 1993). All
nematodes extracted from the soils were identified to genus
and enumerated. The soil moisture content of each sample
was determined by standard gravimetric method
(weight/weight) at the time of nematode extractions.

Nematodes were present in all samples collected. Nema-
tode populations were not related to soil moisture, which
increased slightly with depth (figure). Total numbers of
nematodes were greatest at the 2.5-5.0-cm depth increment
on the north shore (figure).

The nematode community on the north side of Lake
Hoare consisted of two genera: the omnivore/ predator Eudo-
rylaimus antarcticus and the microbial feeding nematode
Scottnema lindsayae. These two genera showed different dis-
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tributions as a function of soil depth. Scottnema populations
in the 2.5-10.0-cm range on the north side of the lake were
greater than those in the 10.0-20.0-cm soil depth increment
(table), whereas Eudorylaimus was found primarily closer to
the surface, with a greater number found at the 2.5-5.0-cm
depth than in the 10.0-20.0-cm range (table).

Previous studies have found nematodes to be widely dis-
tributed in the dry valleys (Freckman and Virginia 1990).
Unlike soils from other ecosystems, however, a notable per-
centage (34 percent) of soils sampled from dry valley loca-
tions lack extractable nematodes (Freckman and Virginia
1991), but where nematodes occur, peak densities are compa-
rable to nematode densities in other desert soils (Freckman
and Mankau 1986). For the soils that contain nematodes, the
distribution of these animals is likely governed by such factors
as energy availability and dispersal (Freckman and Virginia
1991). Nematodes may become distributed at depths that are
close enough to the surface to benefit from organic inputs to
the soils but deep enough to avoid other environmental
extremes that may influence their survival.
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C
ryptoendolithic microorganisms under the surface of
rocks in the antarctic desert (Nienow and Friedmann

1993, pp. 343-412) live in an "absolute extreme" cold environ-
ment (Friedmann 1993a, 1993b). Temperatures are far below
the biologically optimal values, and the organisms exist near
the limit of their physiological potential. Deterioration of the
environment, such as a slow climate change, can upset the

delicate physiological equilibrium, and the result is death and
extinction: in the high desert areas of the McMurdo Dry Val-
leys ("Ross Desert"), a significant portion of the sandstone
rock surfaces harbor fossil microbial communities.

It has been suggested that the cryptoendolithic microbial
ecosystem of the antarctic desert is a terrestrial model for the
last stages of life on early Mars (McKay et al. 1992). The study
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