
sentially no microorganisms were detected, except
for a few yeasts and possibly a few aerobic bacteria.
The results were comparable to those obtained previ-
ously for extremely and or toxic dry-valley sites. For
the morainic samples (nos. 742-743 and 749), there
were only aerobic and microaerophilic, heterothro-
phic bacteria and yeasts, which could grow well at
either 2°C. or 20°C. These results, except for the
yeasts, essentially substantiated our previous observa-
tions of the ecological sequence and abundance of
microorganisms in the dry valleys (Cameron, 1969).
There is a relatively large proportion of Arthro-
bacter-like (diphtheroid) species in our antarctic soil
samples, and few Bacillus spp. and streptomycetes,
which compares favorably to our cold-temperate des-
ert isolants and is contrary to what has been found
for those isolated from hot-temperate desert soils
(R. M. Johnson, personal communication).

These investigations, the first to be made at this
latitude, show the importance of exposure and soil
maturity to the existence of microorganisms. None or
very few microorganisms (<lO/g of soil) were found
on relatively mature or old soils with southern ex-
posures, but more microorganisms were found on
"recent" morainic materials below the Bluff. How-
ever, soil receiving snowmelt yielded disappointing
results, and only one sample out of 10 showed micro-
organisms despite soil temperatures of 0°C. to
+ 25°C. at time of collection.
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the Beardmore camp (approximately WITS.
162°22'E.; elevation 2,100 m) on the Walcott Névé,
Queen Alexandra Range, during the austral summer
1969-1970. The snow samples were collected at a
site within the camp every 60 cm from 3 m depth in
firn that could be about 12 years old. Microbial air-
flora samples were collected on the south and north
sides of the camp by impaction on filter paper with
two "Staplex High Volume Air Samplers" (Fig. 1).
The membrane pore size was O.Olz, and the samplers
operated continuously for 3 hrs at an average of
14.9-20.3 CFM, pulling 2,685-4,554 cu ft of air.

The camp area was subject to contamination from
personnel activities, landing and departing planes,
and wind-blown debris, but all possible precautions
were taken to exclude sample contamination by using
aseptic techniques. All snow and air samples were re-
tained at below-freezing temperatures until they were
examined at the McMurdo biological laboratory.
Snow samples were melted in a 4°C. incubator before
inoculation in culture media.

Within the limits of our tests for chemical ions, all
tests were negative (Table 1). This result is consistent
with the analyses of south polar snow by Wilson and
House (1965). The pH, Eh, and electrical conduc-
tivity (Table 2) also indicated the low ionic content
of the snow, and they would not be detrimental for
microorganisms as shown by comparison with nonsalty
antarctic soil environments (Cameron, in press).

Microbiological examination of the snow samples
was undertaken by culturing methods that have
been used before for successful detection and enumer-
ation of antarctic microorganisms. Following appro-
priate incubation periods, all media were examined
and found to be negative for growth.

Detection of microorganisms on air filters was at-
tempted by laying sections of membranes of trypti-
case soy agar plates at 5°C. and 20°C. and then
washing with trypticase soy broth into additional
plates. No growth of microorganisms was found for
the two membranes exposed on the south side of the
camp, but fairly rapid confluent growth of a gram-
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Snow and air were collected by aseptic techniques
and examined for the presence of microorganisms at Figure 1. Air sampling south of the Beardmore camp,

Walcott	Queen Alexandra Range in background.
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Table 1. Upper limits of chemical ions of firn determined by "Simplex Soil Testing System" (ppm)

Ions	Ca	Mg	K	NH4	Fe3	Al 3	SO4= Cl-NO3	NO2- P03

Test sensitivity	40	<0.9	<5	2
	

2	0.9	150	20	2	1	0.5

Table 2. Physicochemical properties of firn

Electrical
Sample	 Eh + my	conductivity
depth	pH	(uncom-	ECX 10-6

	

(cm)	 pensated)	mhos/cm2
at 23° C.

	

0	6.95	351	 13.0

	

60	6.53	368	 3.0

	

120	6.74	354	 7.5

	

180	6.72	336	 3.3

	

240	6.69	364	 5.0

	

300	6.75	370	 4.9

positive Bacillus sp. was obtained for both membranes
exposed on the north side of the camp. This micro-
organism was subcultured and subsequently showed
optimum growth at 37°C. The organism was not
retained, but it was probably a camp contaminant.

Additional air sampling was undertaken at a large
moraine near Coalsack Bluff, and at Cape Royds and
Romanes Beach. A few chromogenic bacteria were
recovered from the eight samples taken from four sites
at Coalsack Bluff, and many more were recovered
from the coastal area using decreased filtration times
at the beaches. Bacterial fall-out counts may be zero
or very low in Taylor Valley after a few hours' ex-
posure, but there is a gradual increase in counts with
the progression of summer, although the aerosol bac-
teria are essentially the same as in the surrounding
soil environment (R. Benoit, personal communica-
tion).

'This paper presents the results of one phase of research
carried out by the Jet Propulsion Laboratory, California In-
stitute of Technology, under contract NAS 7-100, sponsored
by the National Aeronautics and Space Administration.
Logistic support and facilities for the investigations in Ant-
arctica and additional laboratory support at JPL were pro-
vided under contract CO-585-000-00 with the National
Science Foundation.
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Antarctic Collections of
Plant Fossils, 1969_1970*

J. M. SCHOPF

U.S. Geological Survey
Columbus, Ohio

Extensive paleobotanical collections were obtained
in Antarctica during the 1969-1970 field season. The
Allan Hills localities and that on Carapace Nunatak
in Victoria Land were revisited, with supplemental
collections obtained in both instances. The base for
most of the collecting, however, was the Beardmore
camp near Coalsack Bluff in the central Transantarc-
tic Mountains. Extensive collections of Permian com-
pression fossils were obtained from Mounts Achernar
and Sirius, as well as from Coalsack Bluff itself. The
most outstanding collections, however, consisted of
permineralized peat of Permian age from the Buckley
Formation on Mount Augusta, and a somewhat simi-
lar deposit of Triassic age from the Fremouw Forma-
tion on Fremouw Peak.

The permineralized plant material is of particular
interest because (1) it provides information about the
anatomy of plants of both Permian and Triassic de-
posits. Virtually the only material of this type previ-
ously studied in Gondwanaland deposits has con-
sisted of isolated petrified logs. A much more diversi-
fied set of plant remains, including leaves, seeds, and
small stems, is now available from both deposits; (2)
The apparent floral assemblages of both ages are very
different. The more adequate spectrum of plant re-
mains now available may better indicate to what ex-
tent those differences are real, and whether greater
or lesser emphasis should be attributed to irregular
fossil sampling because of chance occurrences in
preservation. The comparable types of preservation
provide favorable material for such a comparison;
(3) The fact that these deposits represent natural
peat accumulations has significance regarding the
plant composition of coal in Gondwanaland, and the

*Publication approved by the Director, U.S. Geological
Survey.
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