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Antarctic Phytoplankton Distribution
E. J. FERGUSON WOOD

Institute of Marine Sciences
University of Miami

The vertical and horizontal distribution of phy-
toplankton in antarctic and adjacent waters has
been studied by Mr. John Walsh and is to form the
subject of his M.S. and Ph.D. theses.' In the Ant-
arctic Peninsula region and in the areas sampled by
scientists aboard Eastwind, there was considerable
variation in the depth of the maximum occurrence of
phytoplankton. 2 In Bransfield Strait, the maximum
was at 100 m, but along a transect made by Eltanin
from SouthSouth America to New Zealand, it was usually
between the surface and 30 m. There was no direct
correlation between the phytoplankton numbers
and salinity, temperature, or nutrients, but,
as would be expected, the numbers did correlate
with oxygen content. From the limited informa-
tion available, it appears that the maximum occur-
rence of phytoplankton is related to incident light,
although the meter used gave only light intensity
relative to surface illumination and not to actual
light values.

When we compare the figures derived from East-
wind and Eltanin cruises on the production of phy-
toplankton in antarctic waters with those obtained
in the same manner from the Straits of Florida and
the Caribbean Sea, it would seem that the annual
production in the tropical Atlantic Ocean is of the
same order or higher than that in the antarctic
waters. One would expect to find a still higher an-

It is expected that Mr. Walsh's M.S. thesis will have
been submitted by September.

2 The results obtained aboard Eastwind should be avail-
able by October or November.

nual productivity in the Cartagena area, off the
north coast of Brazil, and in the Gulf of Guinea.

In studying the qualitative species distribution
at the antarctic stations, we find that maximum
diversity of species usually does not parallel maxi-
mum population. Below 200 m there is a sharp
diminution in the number of species, but at certain
stations a secondary increase in the number of
species occurs between 1,500 and 2,000 m, pre-
sumably associated with the antarctic intermediate
water. It would seem that a number of species can
exist for a considerable time in the deeper waters
after being carried there by downwelling.

Surviving Macromolecules in Antarctic
Seal Mummies

M. A. MARINI, M. F. ORR, and E. L. COE

Departments of Biochemistry and Anatomy
Northwestern University Medical School

The finding of a number of mummified seal
carcasses in Taylor Valley during the International
Geophysical Year (Péwé et al, 1959) presented an
unprecedented opportunity to study the survival of
biological materials under nearly ideal conditions.
Two specimens previously obtained indicated, by
the carbon dating technique, that the seals had died
some 2,000 years ago. If biological polymers could
be obtained from similar ancient specimens, then
a comparison of their molecular structures with
those of their modern counterparts would be of in-
valuable assistance in interpreting the nature and
trend of evolution.

Collection of specimens. In December 1966, T.
Blair collected two complete mummified seals, one
a crabeater and the other a Weddell, and pieces
of several others found in Taylor Valley near Lake
Bonney. Sections from a seal which had been dead
for about one year were collected by Dr. W. Dort
(Antarctic Journal, vol. II, no. 1, p. 23-24). A
freshly killed crabeater and a Weddell that had
died recently were also collected for comparison.
The pieces, which were brought to Northwestern
University in January, were sent to Dr. James B.
Griffin at the University of Michigan Anthropology
Museum for radiocarbon dating, and the two mum-
mies with their modern counterparts were shipped
here in April for histological and chemical studies.

Ages of seals. The seal known to have been dead
approximately a year was dated as 615 ± 100 years
BP, indicating that antarctic seals subsist on carbon
with a lower C14 content than that of the temperate
trees used as radiocarbon standards. The dates for
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the skin and flipper fragments of seal mummies
ranged from 845 ± 100 to 2,150 ± 200 years BP,
or from 200-1,500 years older than the modern
seal, suggesting that the seals wandered in to starve
and freeze randomly in time and not in one mass
migration. The radiocarbon dates were not corre-
lated with the degree of weathering, since the old-
est seal was a relatively well preserved one found in
a depression partially protected from the wind.

Histological studies. Specimens of skin taken
from the Weddell mummy, which was found to be
at least 1,000 years older than the modern seal,
were fixed and processed for histological sections.
The sections were stained with hematoxylin and
eosin, Mallory's connective tissue stain, periodic-
acid Schiff's reagent, and alcian blue.

The histological structure of the skin is well
preserved. The surface is made up of ridges of
connective tissue covered with epidermis, and al-
though much of the epidermis had been torn away,
intact fragments indicated that most of the cells are
keratinized. Well-preserved hairs protrude through
the indentations between the ridges of connective
tissue and penetrate into the subepithelial connec-
tive tissue. Cross sections show that there is an
organized group composed of one large hair and
several smaller ones embedded in connective tissue.
The connective tissue itself is composed of large,
dense bundles of collagenous tissue, amongst which
looser, more fibrous tissue is interspersed. Individ-
ual cells are rarely observed in the connective
tissue, the identifiable cells being mainly in the
epidermis and in the hair follicles.

The most striking feature of the ancient skin is
the presence of a network of tubules of solid yellow
material (cellular ?) that appears the same in
stained and unstained preparations. The branches
of the network migrate throughout the connective
tissues, around hairs, and into the ridges. The origin
of this network, which is not apparent in modern
sealskin, is under investigation.

Biochemical studies. Aqueous extracts of skin
from both the ancient and modern Weddell seals
were fractionated by chromatography on DEAE-
cellulose. Although soluble protein could be clearly
demonstrated in the ancient seal, the fractions did
not correspond exactly to those of the modern seal.
Protein components which were clearly separable
on chromatography of modern seal extracts tended
to run together in ancient seal extracts and often
contained an orange-brown component which in-
terfered with analytical procedures. Although the
patterns are not identical, they are similar, leading
to the possibility that a common protein from both
specimens might be isolated, purified, and com-
pared on a molecular basis.

The skin extracts were also found to contain
ribonucleic acids. Mr. Lung-Hsuing Hsu, a grad-
uate student, has successfully isolated a fraction
corresponding to soluble RNA from both the mod-
ern and ancient seals. The fraction exhibits the
usual properties of RNA, but has not yet been
isolated in sufficiently large quantities to allow de-
finitive characterization. Efforts are currently be-
ing directed toward the purification and elucida-
tion of the components of this fraction.
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Ecology of Articulate Brachiopods
in Antarctic Regions

HELEN M. McCAMMON

Department of Earth and Planetary Sciences
University of Pittsburgh

Ecologic and behavioral studies are continuing
on brachiopods collected in subantarctic regions
during the past two years. Seven brachiopod spe-
cies are currently under investigation. Filtering
currents measured directly and continuously with
a thermistor flowmeter reveal that each species has
a characteristic flow pattern. The flow patterns of
brachiopods from near-shore environments and
deeper, offshore environments are being compared
in an attempt to determine characteristics of filter-
ing currents in the two environments. Also, the
reaction of filtering currents and muscular activity
to physical and chemical changes in the environ-
ment is being studied to learn about adaptability
in brachiopods. By knowing these organisms' limits
of tolerance to physical parameters, it is hoped
that a better understanding of its geographic dis-
tribution will be obtained.

Rhythmic behavior has been discovered in brach-
iopods. One of the rhythms appears to be correlated
with tides, but another is present which cannot be
related to tides, barometric pressure, temperature,
light, or food availability. Magnetic effects on this
periodicity will be studied.

Subantarctic populations of brachiopod species
of the Recent are being analyzed and compared with
populations of the same species from the Pleistocene
Epoch to determine changes which have taken place
in the populations in respect to size and shape, shell
composition, and associated fauna.
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