More than 500 specimens of Pseudechinus magellanicus were examined in a search for further examples of individuals with situs inversus viscerum. One
such specimen has been recorded previously (Pawson,
1966, p. 209), but no abnormal specimens were found
during Hero Cruise 69-5. Such negative results indicate that the incidence of the abnormality in this
species is extremely low, at least in the year-groups
studied.
The breeding studies were conducted to determine
whether Pseudechinus magellanicus has a typical
temnopleuroid-type pelagic larval stage, in order to
settle the question of the systematic relationships of
the genus. Artificial induction of spawning was only
moderately successful, and it was evident that during
the period of the cruise, the species was not in prime
breeding condition. However, spawning and fertilization occurred in a few cases. Development did not
continue past the gastrula stage. Early divisions of
the fertilized eggs were remarkably slow, and gastrulation did not begin until the third day after
fertilization. By contrast, it has been demonstrated
(e.g., Mortensen, 1921) that in tropical species, larval
development is rapid, and in most of the species
studied by Mortensen, gastrulation was accomplished
within 24 hours or less. Pearse (1969) has shown that
a direct relationship exists between latitude and rate
of development in asteroids, and the same is probably
true for echinoids. Although the results presented here
are scarcely definitive, it would appear that the larva
of Pseudechinus would take many weeks to develop
to an advanced stage. It is hoped that further studies
on the embryology of P. magellanicus will be made
over the next two years.
In several localities north of the western entrance
to the Magellan Straits (Bahia Isthmus, Puerto
Bueno, Estero Henderson, Isla Campbell; water temperature 8-10°C.) the fronds and holdfasts of Macrocystis were collected, and associated animals removed.
The echinoderms recovered include: Arbacia dufresnei (Blainville), Pseudechinus magellanicus (Philippi), Anasterias—two species; Ophiactis asperula
(Philippi), other ophiuroids—two species; Pseudocnus dubiosus (Semper), Pseudocnus perrieri (Ekman), and Trochodota sp. Other conspicuous faunal
elements included four species of crabs, amphipods
and isopods, polychaetes, juvenile and adult limpets
and nudibranchs, bryozoans, and one species of sucker
fish. Final determinations of some echinoderms and
representatives of other phyla have yet to be made.
Macrocystis obviously forms an extremely important source of food and shelter for a wide variety of
sublittoral animals. Plans are being developed to study
the changes which may occur in the Macrocystisassociated faunas as a result of changes in temperature and degree of exposure.
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Physiological Studies of Antarctic
Mosses: Continuing Studies
JAMES

R.

RASTORFER

Institute of Polar Studies
and Academic Faculty of Botany
The Ohio State University
Following the antarctic field season (1968-1969)
at Palmer Station, stateside work on the program has
involved data reduction and various experimental
studies. Mosses that were used at Palmer Station
for assays and tests were kindly identified by Dr.
Harold Robinson of the Smithsonian Institution.
According to these identifications, the names of those
taxa reported earlier (Rastorfer and Gnau, 1969)
are Polytrichum strictum Menz. ex Brid., Calliergidiurn austrostrarnineum (C. Mull.) Bartr., Drepanocladus uncinatus (Hedw.) Warnst., Pohlia nutans
(Hedw.) Lindb., and Choristodontiurn nordenskjoeldii (Card.) Roiv.
A comprehensive report using four of the above
species concerning element, chlorophyll, lipid, and
carbohydrate assays, as well as the effects of light
intensity and temperature on photosynthesis and
respiration, will be published elsewhere. One interesting result of this investigation was the physiological
differences found between morphologically different
forms. That is, the pleurocarpous forms C. austrostramineurn and D. uncinatus, were physiologically
quite different from the acrocarpous forms P. stricturn and P. nutans.
Air-dried samples of C. austrostramineurn and D.
uncinatus returned from Palmer Station have produced new shoots which are growing profusely in
controlled environments (Figs. 1-2). In addition,
Bryum antarcticum, originally collected from Miers
Valley, Victoria Land, has produced new shoots under
the same controlled conditions. This species has also
developed sporophytes of which some are near maturity. This was an unexpected event, since B. antarc193

of antarctic to northern temperate-zone mosses. Further investigations relating to metabolic pathways in
mosses have been initiated. By employing radioactive tracers, Dr. Pei-Hsing Wu and I hope to determine the effects of low temperatures on the synthesis of fats, amino acids, and other organic compounds. Our preliminary results are encouraging, and
we plan to extend this type of study to various
mosses occurring in diverse habitats, including mosses
of both polar regions. It seems clear that studies at
the metabolic and molecular level, supplementing
physiological-ecological studies, will be useful in elucidating the biology of these organisms in relation to
their endurance of harsh environments.
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Figures 1 (above) and 2 (below). New gometophytic shoots of
Drepanocladus uncinatus after about one year's growth in a
temperature and light-controlled growth cabinet. The substratum
is vermiculite, which appears as the flaky white material around
the edge of the moss colony in Figure 1.

W

wwv'Y
i

-4or

Journal of the Hattori Botanical Laboratory, No.

34 (in press).
Rastorfer, James R. and John M. Gnau. 1969. Physiological
studies of antarctic mosses, 1968-1969. Antarctic Journal
of the U.S., IV(4) 103.

Biomedical and Biobehavioral Studies
of Human Adaptation to
Antarctic Wintering
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ticum sporophytes rarely occur under antarctic field
conditions. To my knowledge, sporophyte production
of an antarctic moss cultivated under artificial conditions has not been reported before (Rastorfer, in
press). In relation to this, a temperate moss, Atrichum
undulatum, exposed to both high (ca. 12°C. night
and 21°C. day) and low (ca. 2.3°C. night and
12.2°C. day) temperature regimes, produced sporophytes which reached maturity. However, the sporophytes of the low-temperature regime plants had
shorter stalks and produced fewer spores.
Photosynthetic and respiratory tests, paralleling
those conducted at McMurdo and Palmer Stations,
have been completed on several Ohio mosses. These
experiments provide data for a comparative analysis
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Rastorfer, James R. Vegetative regeneration and sporophyte
development of Bryum antarcticum in an artificial envir-

Behavioral Sciences Laboratories
Oklahoma City Veterans Administration Hospital
and Oklahoma Medical Research Foundation
and University of Oklahoma School of Medicine
The April, 1970 issue of Archives of Internal Medicine featured a "Symposium on Man on the South

Polar Plateau," under the author's guest editorship.
The five detailed articles and the editorial represent
the initial group of publications emanating from the
Oklahoma sleep project, which began with field work
in 1966. They constitute original contributions at a
new and more sophisticated level than previously
achieved in antarctic biomedical research, so that the
logistics, methods, and procedures, as well as the results of the findings, are of interest. In addition to
reporting short and long-term effects on sleep patterns in some depth, cardiorespiratory, hematologic,
metabolic, and immunologic survey data from two
years (1967 and 1968) at South Pole Station are
discussed.
A new departure in the method of collecting and
reporting gross sleep and activity patterns was reported in the May, 1970 issue of Archives of General
Psychiatry. This article discusses the initial trial of
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