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The McMurdo Dry Valleys of Victoria Land located near
McMurdo Station are among the most extreme desert ecosys-
tems in the world (Vincent 1988). Nematodes (microscopic
round worms) are aquatic soil fauna, known to be important
in the functioning of warm deserts through their role in nu-
trient cycling (Freckman 1982). In warm deserts of the United
States, nematodes are closely associated with plants and with
soil organic matter (Freckman and Virginia 1989). Little is known
about the distribution and ecology of nematodes in systems
lacking higher plants, particularly the McMurdo Dry Valleys.

The microbial ecology of the dry valleys has been studied
in detail (Block 1984; Vincent 1988). Only taxonomic surveys
of soil fauna have been made, however (Maslen 1981; Timm
1971), and their functional significance to dry valley systems
is unknown. The objective of this study is to examine the
distribution and trophic structure of antarctic nematode com-
munities. Nematodes will be related to aspects of the soil phys-
ical and chemical environment and to soil microbial densities
to determine the biotic and abiotic factors that effect and/or
limit dry valley soil fauna.

Sites spanning the lengths of Taylor, Garwood, and Wright
valleys and a site at Cape Royds, Ross Island, were sampled
during January 1990. These sites represent a diversity of soil
types and variations in soil moisture. Soils were collected using
sterile techniques, returned to McMurdo, and subsampled within
24 hours for nematodes and soil moisture. A paired soil sub-
sample was returned to the United States for further chemical
and biotic analyses. Nematodes, tardigrades, and rotifers were
extracted by sugar centrifugation, identified to species and
placed in trophic groups (Freckman 1982). Sugar centrifugation
was selected for nematode extraction based on efficiency tests
of alternative methods (e.g., Baermann funnel and modifica-
tions) at McMurdo.

Nematode numbers were highly variable across sites (figure)
and no nematodes were extracted from 44 percent of the sam-
ples. For example, at Cape Royds only 3 of 11 samples con-

tamed nematodes, whereas two thirds of the samples at Taylor
Valley contained nematodes. The maximum nematode density
(8,340 per kilogram dry soil) was for an ornithogenic soil sam-
ple from Cape Royds. In the McMurdo Dry Valleys, the max -
imum density for an individual sample was 2,900 per kilogram
dry soil.

Mean nematode density was lower in the dry valleys than
at Cape Royds (figure). Across all sites, bacterial feeders were
the dominant trophic group comprising 66 to 100 percent of
the nematode community. Omnivores ranged from 0 percent
at Cape Royds to 34 percent at Wright Valley. Tardigrades and
rotifers were found in approximately 14 percent of the soil
samples. Nematodes species recovered from the McMurdo ex-
traction procedure were Scottnema lindsayae, Plectus spp., and
Eudorylaimus antarcticus. S. lindsayae dominated all samples.

To examine environmental and biotic factors limiting ne-
matode numbers, we established a replicated field experiment
where soil moisture, energy supply (addition of sugar to the
soil), and soil temperature (increased by placing 0.5 square
meter "mini-greenhouses" on the soil) were manipulated. This
experiment was set up near Lake Hoare, Taylor Valley. Sam-
ples collected at time zero indicated nematodes were present
in all 30 experimental plots. We hope to resample the plots for
nematode and bacterial numbers during January 1991. A par-
allel microcosm experiment is being conducted under con-
trolled conditions using soil transported back to the United
States.

Preliminary results show that McMurdo Dry Valley nema-
todes survive under a wide variety of soil conditions. Nema-
tode abundance in the dry valleys is comparable to other deserts,
but the frequency of samples lacking nematodes is much greater.
During the 1991 field season, we hope to extend our sampling
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The mean number of nematodes/trophic group at tour Antarctic
locations. Means include soil samples with no nematodes. The
number of samples per site were: Cape Royds (n=11), Garwood
Valley (n=37), Taylor Valley (n=58), and Wright Valley (n=41).
Error bars are one standard error of the mean.
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to additional dry valley sites and systems. Analysis of soils
returned to the United States for physical and chemical prop-
erties will allow us to identify the soil factors that best explain
nematode abundance, distribution, and community structure
in the McMurdo Dry Valleys.

This work was supported by National Science Foundation
grants DPP 88-18049 and DPP 89-14655.
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The ice-free valleys of southern Victoria Land contain a va-
riety of perennially ice-covered closed-basin lakes. We are
studying one of these dry-valley lakes, Lake Fryxell (77°37'S
163°07'E) in the lower Taylor Valley. The lake is approximately
5.5 kilometers long and 2 kilometers wide, with a surface area
of 7.06 square kilometers (Lawrence and Hendy 1985, 1989),
a maximum basin depth of 18.9 meters and a center ice thick-
ness of 5 meters. The lack of wind-driven mixing and the saline
bottom waters resulting from the upward diffusion of brines
or redissolved salts from evaporative concentration of lake water
(Lawrence and Hendy 1989), coupled with concentration of
glacial meltwater inflow (Green et al. 1989), has resulted in an
amictic water column. Upon this setting of amixis and a closed-
basin is a redox stratified water column. In the euphotic zone
(5.0-9.5 meters), oxygen concentrations in excess of air equi-
libration exist due to exclusion of gases in the formation of
new ice at the base of the ice sheet (Wharton et al. 1986) and
oxygen production resulting from carbon fixation (Vincent 1981).
In contrast, the hypolimnion is anoxic with concentrations of
hydrogen sulfide approaching 1.25 millimole (figure 1) as a
result of the settling of autochthonous organic matter into sa-
line bottom waters during decay.

Due to the apparent importance of sulfur transformations
to the geochemical cycles in Lake Fryxell (the anoxic basin
covers approximately 2.2 square kilometers or one-third of the

lake area), we are in the process of constructing a sulfur balance
for the lake. The goals of this effort are to determine:
• the long-term fate of sulfur entering the lake, particularly if

a sulfate sink exists within the lake as is suggested from
estimates of stream input into the closed basin (Green et al.
1989);

• the importance of organic-matter remineralization by micro-
bial sulfate reduction in the carbon and nitrogen cycles;

• the rate of internal recycling of sulfur; and
• to begin to address the long-term redox stability of Lake

Fryxell.
During 1988 and 1989, measurements of chloride concen-

tration in the water column supported the concept of amixis
and a diffusion dominated transport (Lawrence and Hendy
1985; Aiken et al. in press). While measured chloride profiles
were nearly identical to earlier measurements by Toni et al.
(1975) and Green et al. (1989), our measurements of sulfate
concentrations (by both turbidimetnic and ion chromatographic
methods) showed no significant year-to-year differences but
were lower at depth than reported by previous studies. The
dissolved sulfide and sulfate profiles indicated sulfate-reduc-
ing activity within the sediments. Using the slope of these
profiles and applying Ficks first law of diffusion (Li and Gre-
gory 1974) yields a rate of sulfate consumption below 18 meters
of 0.64 micromole per square centimeter per year and an up-
ward flux of sulfide of 0.48 and 0.65 micromole per square
centimeter per year from the bottom and near the oxycline,
respectively. These rates indicate a system in relative balance
and a turnover of the water-column sulfate pool (9.5-18.7 me-
ters) of approximately 1,750 years, emphasizing the long time
scales upon which the biogeochemical cycling with Lake Fryxell
must be gauged.

For comparison, we made direct measurements of sulfate
reduction over 36-72 hours in surficial sediment (0-20 centi-
meters) using a sulfur-35/sulfate injection technique (Jorgensen
1978) and recovery of reduced label following treatment with
hot chromous chloride under anaerobic acid conditions (Howes,
Dacey, and King 1984). There was significant sulfate-reducing
activity at the sediment water interface, which is expected at
the benthic boundary layer, especially under these strongly
stratified conditions. The maximal activity, however, was found
in the 0-2-centimeter section with a rapid decrease with depth
and undetectable activity below 8 centimeters. Almost 60 per-
cent of the activity was found in the 0-2-centimeter section
(figure 2). The absence of significant sulfate-reducing activity
below 4 centimeters is related to the depletion of sulfate and
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