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Profiles of temperature and conductivity finestructure were
measured at three stations in Lake Bonney during January
1990. The stations were at midlake positions in the east and
west lobes of the lake and in the center of the narrow channel
that separates the two basins.

Measurements were made with a SeaBird SBE25 Sealogger
designed for through-ice sampling and fitted with both fine-
structure and microstructure temperature and conductivity sen-
sors. Only preliminary work was carried out, and only sample
results of the raw temperature and conductivity finestructure
will be displayed here. The measurements were made to in-
vestigate the stability of the water column and to identify any
areas in which turbulence or thermohaline circulation might
occur. The work was carried out to support the biological study
described by Priscu et al., Antarctic Journal, this issue.

Results were consistent with those of previous investigators
(e.g., Angino, Armitage, and Tash 1964; Ragotzkie and Likens
1964; Hoare 1964; Shirtcliffe and Benseman 1964) who also
measured temperature and conductivity in Lake Bonney but
with much coarser resolution. In the east lobe (figure), tem-
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Raw temperature and conductivity data vs. depth measured at mid-
lake, East Lobe, Lake Bonney, 10 January 1990. Conductivities are
not adjusted to a standard reference temperature. Depths are rel-
ative to the free-water surface. (S/rn denotes conductivity in sie-
mens per meter.)

perature increased steadily with depth underneath the ice to
a maximum of 6.3 °C at a depth of 14.5 meters below the free-
water surface, and then decreased steadily to -2.4 °C at the
bottom (38 meters). Conductivity exhibited a very sharp gra-
dient between 15 and 20 meters, increasing from approxi-
mately I  siemens per meter, with a maximum of approximately
12 siemens per meter at 24 meters. These values have not been
adjusted to a single reference temperature, and the figure shows
unadjusted conductivity decreasing with depth below 24 me-
ters in the east lobe. Laboratory measurements of water sam-
ples indicate, however, that this is a temperature effect, and
that concentrations of salts increase steadily toward the bottom
(e.g., maximum chloride concentration 150 kilograms per cubic
meter). Temperatures in west lobe were colder (maximum 3.3
°C at 9 meters, minimum -4.9 °C at 39 meters) and less salty
(maximum chloride concentration 88 kilograms per cubic me-
ter). Conductivities in east and west lobes match for depths
0-12 meters, 12 meters coinciding with the approximate level
of the sill separating the two basins. Below 12 meters, the
profiles in the two basins diverge. Temperatures differ be-
tween the two basins from 0-12 meters, however. Temperature
profiles measured in the narrows separating the two basins
showed large (approximately 0.5 meter) temperature inver-
sions, indicating the possibility of exchange between the basins
above sill level. Examination of the microstructure at the center
station in the east lobe showed no evidence throughout the
entire water column of any turbulence nor of any thermohaline
convection cells. The conductivity profile from east lobe (fig-
ure) shows what appears to be a well-mixed layer at a depth
of 13 meters, coinciding roughly with the temperature maxi-
mum, but close inspection of microstructure provided no ev-
idence of active mixing. It is possible that this feature arises
from an intrusion of water originating elsewhere in the basin.
Similar intrusion-like features appear in the profile for the west
lobe but at different depths. Obvious candidates for sources
of intrusions are the submerged face of the Taylor Glacier in
the west lobe and water from the west lobe flowing through
the narrows into the east lobe. These conjectures, however,
remain to be confirmed.

In summary, limited and preliminary finestructure and mi-
crostructure profiling of temperature and conductivity yielded
no evidence of turbulence or mixing in the central part of the
east lobe, although evidence of possible mixing was found in
the narrows. Microstructure measurements from the west lobe
were not of satisfactory quality to enable judgments to be made
regarding mixing in that basin, although finestructure and salt
concentration measurements indicated stability throughout the
water column in the west lobe as well. No profiles were meas-
ured in either basin during the period of peak meltwater runoff
in late December, however, and it is possible that inflows may
generate regions of turbulence in the lake for limited periods
at that time.

This work was supported in part by National Science Foun-
dation grant DPP 88-20591 to John C. Priscu.
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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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