
avoiding contamination of the planet's surface by ter-
restial microorganisms, similar soil and environmental
factors should be considered.
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lichen crust. Similarly, rock layers were cut below the
abiotic surface. Among the different elements studied,
ferric iron appears to be the most sensitive to mobiliza-
tion. It tends to increase in quantity at the abiotic sur-
face of the rock, whereas its quantity remains almost
constant under the lichen crust. In vitro experiments
performed to ascertain the ability of the lichens to
complex the iron gave positive results. With respect
to silica, only one specimen appears to have been
depleted; the depletion of silica occurred under the
lichen crust. An increase of alumina occurred under
the lichen cover and under abiotic conditions.
With one exception, calcium and magnesium showed
no definite signs of enrichment at the surface in either
type of sample. The potassium content also remained
constant throughout the core and at the surfaces of
all specimens. The phosphorous content apparently
increased at the surfaces covered by lichens. The
titanium content remained virtually constant.

Biological Weathering in Antarctica

F. C. UGOLINI and M. J. PERDUE

College of Forest Resources
University of Washington

Weathering in Antarctica is limited by the con-
tinuous low temperatures, paucity of liquid water,
and scarcity of ice-free areas. These conditions also
limit the establishment of an extensive flora. Soil for-
mation and chemical weathering in continental Ant-
arctica are occurring under almost abiotic conditions,
except where microorganisms, mosses, lichens, and
algae are found. In a few coastal areas, guano from
the penguin rookeries tends to accumulate.

The objective of our study is to determine the ex-
tent to which biological material affects the chemical
weathering of the mineral substratum. Our investiga-
tion started with the consideration of the effect of
lichens on rock alteration. The specimens were kind-
ly supplied by Dr. E. Rudolph of the Institute of
Polar Studies, Ohio State University. The approach
to this study was to analyze, chemically and mineral-
ogically, portions of rocks covered by a crust of lichens
and portions of the same rocks that were not so
covered, and then to compare the findings. As of this
writing, only the chemical analyses are available.
About 30 fusion analyses were made in duplicate,
some of which were rechecked by X-ray fluorescence
analysis.

Eleven elements were identified in rock layers
cut parallel to and below the surface containing the

Cooperative Systematic Studies in
Antarctic Biology

I. E. WALLEN
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Studies are continuing on diverse units of the U.S.
antarctic collections. Specialists with known com-
petence in the heretofore unstudied groups are being
identified and their eligibility cleared by a committee
of five peers. When small sums of money will assure
the attention of such specialists, personal-services con-
tracts are drawn up, whereby each specialist agrees to
produce a manuscript on a single group within a
limited time. It is expected that these manuscripts
will be published in the Antarctic Research Series.

During the past year, manuscripts have been com-
pleted by Dr. F. M. Bayer (octocorals, gorgonaceans),
Dr. William A. Newman (barnacles), Dr. Plinio
Moreira (benthic isopods), Dr. Ryuzo Marumo (dia-
toms), and Miss Gayle Heron (copepods). The high-
lights of the first two manuscripts were described
earlier in the Antarctic Journal (vol. II, no. 5, p.
203).

Dr. Moreira has described 35 species from 1,500
collections of antarctic Serolidae. Of these species, 14
were known and 21 new ones were identified and il-
lustrated. The isopods are conspicuous members of
the benthic collections of Eltanin.

The identification and distribution of diatoms in
the phytoplankton collections made by Texas A&M
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were studied by Dr. Marumo. He examined collec-
tions made on three cruises—one from the Antarctic
Convergence, one from the Subtropical Convergence,
and one from a section between the Ross Sea and
Tasmania. Thirty-four species of diatoms were re-
ported, most of them cosmopolitan.

The work of Miss Heron, carried out under the
direction of Dr. Thomas E. Bowman, was aimed at
describing each of the six copepodid stages of five
species of calanoid copepods. Juveniles are ordinarily
fragile and thus are not found in perfect condition in
preserved samples. Consequently, an attempt was
made to find several distinguishing characteristics
for each stage—so that identifications might be ascer-
tained regardless of broken antennules or other ap-
pendages.

Work is continuing on a different group of ascidians
(Mrs. Patricia Knott Mather), asteroids (Miss Helen
E. S. Clark), holothurians (Dr. David L. Pawson),
amphipods (Dr. John S. Pearse), and pelagic isopods
(Dr. George A. Schultz). Negotiations are under way
with several possible contractors. Specialists are being
sought to work on aplacophorans, bryozoans, hy-
droids, actinarians, trematodes, nemerteans, nema-
todes, sipunculid larvae, euphausiids, shrimp larvae,
and special groups of lichens or diatoms.

Current Status of Sleep Research
at U.S. Antarctic Stations

CHESTER M. PIERCE
and

JAY T. SHURLEY

University of Oklahoma School of Medicine,
Veterans Administration Hospital, and

Oklahoma Medical Research Foundation

For the past two years, University of Oklahoma
investigators have studied the psychophysiology of
men while asleep and awake—both before, during,
and after sojourns at South Pole Station. The 10 vol-
unteers tested included both civilians and military
men, for each of whom recordings were made during
their sleep on 3 nights at Davisville, Rhode Island, 12
nights at the South Pole, and 3 nights in Oklahoma
City, Oklahoma (after their return from Antarctica).
Records of extremely good quality were obtained on
magnetic tape of a number of physiological events
such as brain-wave formation, galvanic skin re-
sponses, eye movements, heart rates, and muscle ten-
sion. On specified nights, the subjects were awakened
during periods of rapid eye movements, and tape re-

cordings were made of their reports on coincidental
dreams. These data are now being reduced.

During the second winter (1968), sleep recordings
were continued on the same basis as before. In addi-
tion to the sophisticated electrophysical recordings,
the individuals were subjected to a battery of pul-
monary tests involving the analysis of exhaled air
and the collection of blood gases by means of arterial
puncture. Other blood samples as well as urine sam-
ples were also obtained.

To interpret the medical data properly, it was
necessary to obtain information on what the men did
while awake. For this purpose, sleep-activity report
cards, requesting information on what a man did in
each '/2 hour of the 24-hour cycle, were distributed
to various stations in Antarctica. These cards were de-
signed so as to be easily completed in a few minutes
and to be subjectable to computer analysis. Four
times during the first year of the study, most of the
personnel at McMurdo, South Pole, B yrd, and Pla-
teau, and at New Zealand's Scott Base filled out cards
for a period of one week. Computer data that de-
scribed mathematically how the men say they used
their time are now available. The "composite South
Pole man," as described by the computer on the basis
of data obtained by November 1966, is one who
sleeps 7.6 hours per day, works 8.1 hours per day (1.4
hours being outdoors), and divides 5.3 hours per day
nearly equally between eating, playing games, read-
ing, and watching movies. From such data, compari-
sons can be made of many aspects of antarctic life,
including cross-cultural, cross-station, cross-occupa-
tional, cross-time-zone, cross-seasonal, and cross-yearly
fluctuations.

Other important basic medical studies are being
conducted by the research team at Pole Station, in-
cluding observations of body temperature, pulse, res-
piration, and blood pressure; recordings of environ-
mental changes (indoor and outdoor temperature,
barometric pressure, etc.); projective tests of per-
sonality; review of medical histories; and psychia-
tric interviews (individual and group).

To digest and collate the abundance of funda-
mental information collected will require considerable
time. However, once it is completed, it should be of
considerable interest to the medical researcher of the
future, who increasingly will need to know how men
can best adapt to environments now considered exotic
and stressful.

Our data raise many questions relating to medical
philosophy. Researchers now wonder if some of the
critical issues concerning adjustment to life in Ant-
arctica have to do not only with when, how long,
and how deeply a man sleeps, but perhaps more im-
portantly, "how long is he obliged to stay awake?"
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