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During the second field season of this study (No-
vember 1968 to February 1969), the climatic and mi-
croclimatic observations begun the previous season
were continued and other types of observations were
initiated. The study areas in Victoria Land (Kar Pla-
teau and the south ridge of Miers Valle y—Figs. 1
and 2, respectively) and on Ross Island (Cape Royds
and the Cape Crozier region—Figs. 3 and 4, respec-
tively) were visited several times for periods of three
to ten days each. Twenty-four-hour observations were
made of air (at various heights), soil (surface and
subsurface), rock, and plant temperatures; wind ve-
locity; total (sun plus sky) radiation: light intensity;
relative humidity; soil moisture; and cloud cover. Bio-
logical specimens (lichens, algae, and mosses) and
soil, water, snow, and rock samples were again col-
lected when required for use in correlating plant dis-
tribution with environmental factors. The acetylene-
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reduction technique was used with soil and biological
specimens to detect nitrogen fixation. Some mapping
of species distribution was done.

The preliminary conclusions reached during the
previous field season were generally corroborated. De-
pending upon the species, lichen distribution was re-
lated to such diverse environmental factors as wind,
soil composition, soil moisture, substrate characteris-
tics, and atmospheric water-vapor content. In some
cases—at Cape Royds, for example—local geography
was found to be of prime importance in terms of
presence or absence of plants.

Results to date indicate that an environmental
factor can be classified according to two schemes (Fig.
5) : (1) as either primary or secondary, depending
upon its position in a "cause-and-effect chain of fac-
tors" culminating in either the presence or the ab-
sence of plants, or (2) as either promotive or inhibi-
tive to plant growth. Each factor is classified under
beth schemes, and, as Fig. 5 shows, can even be both
inhibitive and promotive in a single area, depending
upon the way subsequent factors modify its effect on
the environment. At Cape Royds, wind is either a
primary inhibitive or a primary promotive factor, de-
pending UOfl the mediating influence of topo-
graphic features. At Kar Plateau, wind is the primary
promotive factor in a chain resulting in the growth in
one quite restricted area of the lichen Neuropogon
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Fig. 5. Diagram of the interrelationships among environmental factors that influence lichen distribution
at Cape Royds. The factors are linked in a cause-and-effect chain that originates with four primary
factors that together determine or modify the secondary factors, and that ends in either the presence

or the absence of vegetation.
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antarcticus (Fig. 6). In the Cape Crozier area, wind
is also a primary promotive factor for this species, but
its effects appear to be modulated by a different series
of secondary factors. Near Miers Valley, on the other
hand, wind is a primary inhibitive factor. There, as at
Cape Royds, wind-carried ice and sand particles pre-
vent lichen growth by abrading upwind rock surfaces.
However, there is no promotive influence in down-
wind locations comparable to that at Cape Royds.

Secondary factors include soil composition and soil
moisture. At Cape Royds, there is a definite correla-
tion between soil salt content and the occurrence of
mosses and lichens. Soil salt content seems to depend
upon several of the other environmental factors, the
most important being soil moisture.

At Capes Royds and Crozier, there is a conspicuous
horizontal, north-south zonation of lichen species and
a similar vertical one which further analysis of collec-
tions may explain.

A moisture source is the sine qua non of antarctic
plant growth. For lichens, the sources are the fol-
lowing: (1) atmospheric moisture (water vapor) , (2)
precipitated snow, (3) blowing snow, (4) permafrost
moisture, and (5) least likely, 1iuid runoff. The phys-
ical characteristics and orientation (aspect) of the
substrate determine the availability to a lichen of such
moisture sources.

Comparative temperature measurements indicate
that, under certain conditions at least, a kind of tem-
perature "regulation" may occur in lichen thalli. Two
species of lichen, Buellia frigida (black) and Cab-
placa elegans var. pu!vinata (orange), were consist-
ently 1.5° to 40 C. colder than their substrates (Table
1). Photographs taken with black-and-white, in-
frared-sensitive film through appropriate filters show
that the thallus of C. elegans var. pulcinata reflects
a very high proportion of the near-infrared wave-
lengths (Fig. 7). A lower thallus temperature would,
in theory, increase the amount of atmospheric water
vapor available to lichens by ( 1 ) raising the relative
humidity above them, (2) causing actual condensa-
tion, depending upon the ambient temperature, and

(3) lowering the rate of evaporation of water from
the thallus. An analogous temperature effect—i.e., a
lower temperature in the vicinity of a lichen—was
found for N. antarcticus at Cape Crozier. Such tem-
perature-induced water-vapor sinks should be sought
as possible auxiliary sources of moisture for lichens
and other plants in the arid McMurdo Sound area.

In an effort to determine the presence of micro-
fungal disseminules in the air, sterile Petri dishes were
exposed at Miers Valley and McMurdo Station. The
microfungi trapped are being studied in the labora-
tory. The majority of them belong to the genus Peni-
cilhiuin.

We are indebted to Messrs. K. Eissinger, R. Todd,
F. Brownworth

'
and K. Anderson, U.S. Geological

Survey topographic engineers, for maps of two of the
study areas; to photographers R. Martin of Ant-
arctic Development Squadron Six, J . K. T. Craig of
Antarctic Support Activities, and H. Steiner of Naval
Construction Battalion Unit 201, for aerial photo-
graphs of the study areas; and especially to Messrs.
Ray E. Showman and Joseph B. Harvey, field assist-
ants, who aided in all aspects of the laboratory and
field work.

Fig. 6 (top, below). Port of an extensive covering of Neuropogon

antarcticus, a fruticose lichen, on a deposit of sandstone on Kar
Plateau. The lichen occupies an area of about 1 m2.

Fig. 7 (bottom, below). Caloplaca elegans var. puvinata on dark

kenyte near Cape Royds study area, photographed with Kodak
High Speed Infrared Film and Kodak Wratten Filter No. 89B. The
near-infrared wavelengths from about 700 to 900 nm, with maxi-

mum sensitivity from 770 to 840
nm, are recorded. The brilliance
of the lichen thallus is due to
high surface reflection, strong
fluorescence by algal chloro-
phyll, or both. High surface re-
flection would account for the	 -.

observations presented in Table
1. The arrows are 6 cm apart.	 -

Table 1. Comparisons of Lichen-Thallus and Adjacent Rock-Surface Temperatures
Tested in bright sunlight with Wallac Thermex Thermoanemometer, Model GGA2B,

with Probe NI-103.
Temperature Differ.

Date
	 Average Temperature, ca	 ence (Lichen—	Number of

(1968)
	

Rock Surface	 Lichen Thallus	 Rock) , C
	

Determinations

Caloplaci elegans var. pulvinata
on Black Rocks at Cape Royds

January 3
	

16.0	 12.0	 —4.0
	

1 each

January 23
	

18.1	 14.9	 —3.2
	

Lichen: 6
Rock: 4

Buellta /rigtda on Dark Red
Rock at Cape Crozier

December 14	 14.5	 13.0	 —1.5	 5 each

a The probe was moved at intervals of about 15 seconds from place to place on the surface being measured until a
Constant reading was obtained.
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