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During the 1985-1986 season, field parties were established at
two locations in the ice-free valleys of southern Victoria Land:
Linnaeus Terrace (Upper Wright Valley) and Battleship Promon-
tory (Convoy Range). In these areas, endolithic colonization of
sandstone rocks by lichens, bacteria, algae, and fungi is
extensive.

Members of the field party were R. Ocampo-Friedmann, C.
Gallikowski, M.A. Meyer, J.A. Nienow, J.R. Vestal, and E.I.
Friedmann (group leader).

The automatic environmental monitoring system (McKay
and Friedmann 1984; Friedmann, McKay, and Nienow in press)
on Linnaeus Terrace was serviced, and a second system was
installed on Battleship Promontory, providing year-round bio-
logically relevant nanoclimate data. Both systems are now rec-
ording and transmitting (via satellite) rock humidity, air and
rock temperatures, conductivity (indicative of liquid water),
insolation, and snow cover. In addition, two dataloggers at
other sites on Linnaeus Terrace are recording rock temperature,
conductivity, and insolation; these data will be recovered dur-
ing next year's field season.

The survey of microbial communities was continued with
special emphasis on the effect of variations in nanoclimate on
community structure and distribution. As part of the ongoing
effort to identify the fungal components of the endolithic com-
munities, numerous new cultures were initiated from as-
cospores. Experiments were continued on the effects of light
and nutrients on the photosynthetic rates of endolithic micro-
biota. Measurements were taken for ultraviolet radiation and
soil temperature profile. Preliminary work had begun on the
study of the short-term thermal regime and the degree of Un-
dercooling of water within colonized rocks.

Colonized rock samples were collected for laboratory re-
search, including analysis and documentation of fossilization,
physical-chemical effects on metabolic rate, and microbial mi-
crodistribution studies. Samples, brought back to the United
States for further experiments and distribution to other re-
searchers, are stored at -20°C in the Antarctic Core Library at
Florida State University, Tallahassee. Some results of antarctic
cryptoendolithic research are reported by Nienow and Meyer
and by Johnston and Vestal (Antarctic Journal, this issue).

The Fourth Workshop/Symposium of the Antarctic Cryp-
toendolithic Microbial Ecosystem (ACME) research group was
held in Tallahassee, Florida, 11-13 October 1985, where results
of ongoing research were presented.

The nanoclimate of the endolithic habitat was discussed in
several talks by C.P. McKay (Ames Research Center, National

Aeronautics and Space Administration) and J.A. Nienow (Flor-
ida State University). From these data, Nienow estimated the
maximum period of biological activity.

R.J. Palmer (Florida State University) suggested that thallose
lichens can serve as a model for the cryptoendolithic environ-
ment. M.E. Hale (Smithsonian Institution) discussed the dis-
persal mechanisms of endolithic lichens, andJ.C. Putman (Flor-
ida State University) presented the microdistribution of lichens
and parasymbionts within rocks. V. Ahmadjian (Clarke Univer-
sity) and J.B. Jacobs (St. Vincent Hospital and University of
Massachusetts Medical School) had light and scanning-electron
microscopic observations of laboratory-synthesized antarctic
cryptoendolithic lichens. C. Huang (Florida State University)
presented work on fluorescent substances isolated from colo-
nized rocks and cultures of fungi. R. Ocampo-Friedmann re-
ported on the culture collection of microorganisms from ex-
treme environments.

Temperature responses of antarctic strains of the eukaryotic
algal genus Heterococcus were presented by R.B. Darling (Flor-
ida State University). Blue-green algae isolated from Linnaeus
Terrace rocks were discussed by L. Hoffman (Florida State Uni-
versity). B.K. Stulp (Florida State University) reported on the
genetic similarity of Clzroococcidiopsis (Cyanobacteria) strains
isolated from hot and cold deserts. The microbial morphotypes
inhabiting different niches of the ice-free valleys of southern
Victoria Land were delineated by P. Hirsch and C.A. Gal-
likowski (University of Kiel, Federal Republic of Germany).
H.S. Vishniac and J . Klinger (Oklahoma State University) dis-
cussed the role of soil nitrogen in the distribution of the ice-
valleys of southern Victoria Land yeasts.

R. Weed (University of Maine) presented her findings on the
chemical and biological weathering of rocks in the ice-free val-
leys of southern Victoria Land. E.I. Friedmann showed evi-
dence of fossilization in the cryptoendolithic environment. The
martian paleoclimate and possible paleoecologies were dis-
cussed by C.P. McKay. B.C. Clark (Martin-Marietta Corpora-
tion) talked about designs for a Mars sampler for detecting
fossils.

J.R. Vestal (University of Cincinnati) investigated the effects
of light and temperature, and C. Johnston (University of Cin-
cinnati) discussed the effect of nutrients on the photosynthetic
rate of the endolithic microbiota. L. Kappen (University of Kiel)
reported on carbon dioxide and oxygen exchanges of antarctic
lichens measured in the field.

The fluidity of membranes and lipids at low temperatures was
discussed by L.X. Finegold (Drexel University). M.A. Meyer
(Florida State University) and G.J. Morris (Culture Centre for
Algae and Protozoa, Cambridge, United Kingdom) presented
cryomicroscopic observations on the cryptoendolithic eu-
karyotic alga He,nichloris antarctica during freezing and thawing,
and G. Huang showed transmission-electron micrographs of
the same species subjected to multiple freeze-thaw cycles.

The program and abstracts from the ACME research group
Workshop/Symposium are available upon request.

At the time of this meeting, a travelling exhibition on Florida's
contribution to antarctic exploration and research was opened at
Florida State University.

Field research was supported by National Science Foundation
grant DPP 83-14180 to Friedmann. The ACME Research Group
Workshop/Symposium was supported by National Science
Foundation grant DPP 83-14180, grant NSG7337, and Florida
State University. The antarctic exhibit was sponsored by Na-
tional Science Foundation grant 85-GR-0039 and by Florida State
University.
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Biologically relevant physical
measurements

in the ice-free valleys of southern
Victoria Land:

Soil temperature profiles and
ultraviolet radiation
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As part of the ongoing comprehensive study of the cryptoen-
dolithic microbial community in the ice-free valleys of southern
Victoria Land, thermal properties of the soil and the ultraviolet
radiation regime were measured. Although soil temperature
profiles have been measured in the ice-free valleys (e.g., Cam-
eron et al. 1970; Cameron 1972), these are the first such data
from higher elevations. This is apparently the first time the
ultraviolet radiation regime has been measured in the Antarctic.

Thermal properties of the soil. The physical characteristics of the
soil habitat are of interest because the soil harbors a community
of psychrophilic yeasts, several of which are endemic to the area
(Vishniac 1985). In addition, viable cryptoendolithic micro-
organisms reach the soil as a result of the exfoliative weathering
of colonized rock surfaces (Friedmann 1982). These micro-
organisms are potential colonizers of fresh rock surfaces.

The soil is a coarse-grained mixture of weathering products
from the sandstone and dolorite rocks of Linnaeus Terrace. This
mixture rarely forms a layer more than a few centimeters thick.

Soil temperatures were measured during the latter part of
December. The probe consisted of a series of copper-constantan
thermocouples attached at 4-centimeter intervals to a wooden
dowel about 2 centimeters in diameter. The lower 16 cen-
timeters of the probe were buried in the soil on 19 December
1985. Bedrock began just below the lower end of the probe.

Temperatures were recorded by a Campbell 21X micrologger
(Campbell Scientific Instruments, Logan, Utah). Recordings
were made at 15-minute intervals for 120 hours, ending 31
December 1985 (figure 1). The surface of the soil was covered by
snow at the beginning and at the end of the recording period,
and the nearby automatic environmental monitoring station
indicated that fresh snow fell during the recording period

(Friedmann, McKay, and Nienow in press). Thus, these data
may not be representative of bare soil.

Under the assumptions of the standard model for soil tem-
perature profiles, the temperature at each depth fluctuates
about the same diurnal average, while the amplitude of the
fluctuation decreases with depth (Marshall and Holmes 1979).
However, as seen in figure 1, the temperatures deeper in the soil
profile are lower than the average at the surface. This situation
may result from the combination of an insulating, IR-opaque
layer of snow at the surface and the presence of bedrock (a
massive heat sink) at the lower boundary of the soil. We there-
fore treat the soil as a homogeneous slab 16 centimeters thick
with the temperature at the upper surface fluctuating with a
period of 24 hours and the lower surface constant at -12.5°C. In
this case, assuming the absence of transients, the dependence
of amplitude on depth, A(z), is given by

- sinh(K*z*(1+i))
A(z) - sinh(K*L*(1 + i))

where z is distance from the upper surface of the slab, L is the
thickness of the slab, and K is a constant equal to (w/2k)0)0.5. w
equals 2*piIT, T is the period of fluctuation (24 hours), and k is
the thermal diffusivity (Carslaw and Jaeger 1959). The shape of
A(z) was calculated for a number of values of k with L fixed at 16
centimeters and T at 24 hours, and the results compared with
figure 1. For the four complete temperature peaks, the thermal
diffusivity was calculated to be 0.0017, 0.0015, 0.0015, and
0.0035 square centimeters per second, respectively. The first
three values are in the range reported for dry shady soils (Car-
slaw and Jaeger 1959) and are used to estimate the thermal
diffusivity of Linnaeus Terrace soil as 0.0016 square centimeters
per second. The value for the last peak is more representative of
moist soils and may be indicative of snowmelt. This finding
suggests an alternative method of determining the presence or
absence of water in the soil.

Ultraviolet radiation regime. A puzzling feature of the ice-free
valleys of southern Victoria Land is that, although colonized
rocks can be locally prevalent, the surfaces of these rocks are
essentially abiotic (Friedmann 1982). One factor suggested as
being responsible for this situation is the ultraviolet radiation
regime. In addition, the discovery that Deinococcus radiopug-
nans, a microorganism resistant to ultraviolet radiation, is a
common inhabitant of the ice-free valleys habitats (Gallikowski
1985; Counsell and Murray 1986) raises the question of whether
this attribute confers any selective advantage under natural
conditions.

Calculations of the spectral distribution of ultraviolet radia-
tion, based on a simple model of the absorption of radiation in a
clean, dry atmosphere (solar spectrum data from Koller 1965;
parameterization of absorption coefficients from Green, Cross,
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