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The antarcic dry valley soils are generally highly saline (Cam-
eron 1967; Hall 1968; Tedrow and Ugolini 1966). It is surprising,
therefore, that previous microbiological investigations of dry
valley soils have indicated a decline in halotolerance with de-
creasing growth temperature (Benoit and Hall 1970; Cameron
1972; Hall 1968; Ugolini 1970). We have initiated a study aimed
at the examination of halotolerance as a function of temperature
in strains of bacteria we have isolated from saline dry valley
antarctic soil samples. Enrichment and isolation procedures
were designed to select for micro-organisms capable of growth
under conditions of high sodium chloride (NaCl) con-
centrations at relatively low temperatures (e.g., 5°C).

Several soil samples collected from a variety of locations with-
in Wright Valley and Taylor Valley were provided to our group
by Robert E. Benoit of the Virginia Polytechnic Institute. These
soil samples were maintained at dry-ice temperatures in transit
to our group and have subsequently been maintained at - 40°C.
Growth was enriched in liquid media. Media TYEHES* con-
tained HES salts [0.85 molar (M) NaCl, 0.04 M calcium chloride,
0.2 M magnesium sulfate], 0.01 percent Trypticase (Baltimore
Biological Laboratories), and 0.01 percent yeast extract (Difco).
The pH of the media was adjusted to 7.4 prior to sterilization by
autoclaving. Tubes (16 x 150 millimeter) containing 10 milli-
liters of media were inoculated with soil (0.1 gram) and incu-
bated at 5°C in the light (approximately 35 centimeters from a 60
watt bulb) without agitation. Initial growth was observed in
enrichment cultures approximately 5 days to 4 weeks after inoc-
ulation. A variety of morphological forms were observed such
as cocci, motile rods, and nonmotile rods. Micro-organisms
were isolated from enrichment culture using TYE-HES media.
supplemented with 0.7 percent Noble agar (Difco) at 5°C. The
morphologies of some of these strains are illustrated in the
figure.

All isolated strains tolerated relatively high concentrations of
NaC1(e.g., up to 2.0 M). The temperature optimum of all strains
was between 15-25°C. One of the isolates, an orange pig-

* TYE-HES is a growth medium.

mented, Gram-positive, obligately aerobic coccus (block C of
the figure) was chosen for further study. This isolate, strain A4a,
was capable of growth in the presence of 2.0 M NaCl at 0°C.

Growth rates of strain A4a were determined at different tem-
peratures in media containing HES salts upplemented with
0.05 percent trypticase and 0.05 percent yeast extract. NaCl
concentration was varied in these studies from 0.0 M added
NaCl to 2.0 M NaCl. The final pH was 7.2. Cells were grown in
100 milliliters of medium in 250 milliliter side-arm flasks which
were incubated on a rotary shaker within a Psychrotherm in-
cubator (New Brunswick Inc.). These media were inoculated
with 5 milliliters of a culture grown in medium containing I M
NaCl at room temperature for 36 hours. Growth was monitored
using a Klett-Summerson colorimeter equipped with a 660
nanometer filter.

Growth studies indicated that strain A4a was capable of
growth over wide ranges of temperature (0-40°C) and NaCl
concentrations (0-2.0 M). The optimal growth temperature was
found to be approximately 25°C at all concentrations of NaCl
examined (data not shown). Growth rate decreased with in-
creasing concentrations of NaCl at all temperatures, and strain
A4a grew in media not supplemented with NaCl. Growth in
media containing high concentrations of NaCl was therefore the
result of halotolerance, and a specific NaCl requirement was not
detected in these studies.

To further characterize strain A4a, the guanine plus cytosine
(G+c) content of the DNA (Mandel and Marmur (1968; Marmur
1961) and phospholipid composition were determined. The C
+c composition was 48.7 ± 0.6 molar percent. Phospholipid
analysis revealed three major phospholipids which were identi-
fied as phosphatidyl glycerol, cardiolipin, and phosphatidyl
ethanolamine. Identification was based on relative mobilities in
several one-dimensional thin layer chromatography solvent
systems (as compared with appropriate standards) as well as
reactivity with a variety of spray reagents. The presence of
significant levels of phosphatidyl ethanolamine (e.g., up to 40
percent) and the DNA-base composition indicated that strain
A4a was a member of the genus Planococcus. Planococci have
been isolated from marine environments (Kocur and Schleifer
1981) however, this is the first report, as far as we are aware, of a
species of Planococcus isolated from dry valley soils. Mor-
phologically similar micro-organisms, however, have been de-
scribed as common forms in the dry valley soils (Benoit and Hall
1970; Cameron, Honour, and Morelli 1976; Cameron, King, and
David 1970; Horowitz, Cameron, and Hubbard 1972; Meyer et
al. 1962). It is therefore possible that a more detailed charac-
terization of such reported strains would indicate that the
halotolerant planococci constitute a significant group of the
microbial flora within the dry valley soils.
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(A-D). Phase contrast photomicrographs of some representative morphological types of isolated micro-organisms. All micrographs are at the
same magnification. Bar = 5 micrometers.
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