
Nineteen hydrographic stations were occupied dur-
ing this austral summer cruise; at these stations regu-
lar Nansen casts were made, light penetration was
measured as close to local apparent noon as possible,
and water samples were taken by Niskin samplers at
several depths within and below the euphotic zone
(defined here as the depth to which 1 percent of the
surface light intensity penetrates). Phytoplankton and
zooplankton samples were collected in net vertical
hauls between 200 meters and the surface.

Preliminary results show that the standing crop of
phytoplankton in terms of chlorophyll a was much
higher in the western parts of the Amundsen Sea than
in any other region studied during the cruise. This
is particularly noticeable at station 14, where the
highest chlorophyll concentration in the water column
was recorded during this cruise. The vertical distribu-
tion of chlorophyll a shows a rather familiar trend,
namely, maximum values within 20 meters of the
surface followed by a gradual decline. As has been
noted in previous cruises in the Antarctic, the vertical
distribution of chlorophyll a at most of the stations
occupied shows significant amounts of this pigment
below the euphotic zone.

Efforts are being made, at present, to collate the
standing crop of the phytoplankton with the distribu-
tion of the nutrient salts and the hydrographic condi-
tions observed during this cruise. These results will be
compared with data on the distribution and abun-
dance of the seal population studied during this cruise
(this issue, p. 70). It is interesting to mention
in this respect that Siniff et al. (1970) have reported
a positive correlation between the regions of high
biological productivity and the density of the seal
population during the International Weddell Sea
Oceanographic Expedition (February-March 1968).

Mr. William T. Dill carried out the work aboard
Southwind. This work was supported by National
Science Foundation grant GV-25826.
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Population dynamics and behavior
of Weddell seals at McMurdo Station

D. SINIFF, R. REICHLE, R. HOFMAN,
and V. B. KUECHLE

Department of Ecology and Behavioral Biology
University of Minnesota

The 1971-1972 field season saw the conclusion of
a series of studies on the behavior of Weddell seals

during the pupping season. Monitoring of subsurface
behavior with underwater television was continued,
and considerable effort was directed toward obtaining
activity patterns of male Weddell seals. Materials to
determine the age structure of the populations were
collected in conjunction with periodic census of the
seals in the McMurdo Sound area. Census data were
obtained from a tagging program, and a sample of
toenails was taken with a view toward obtaining age
structure from their growth patterns.

Three hundred and twenty-three adult seals were
handled, marked, and toenails taken. Beginning in
early November, approximately every 3 days we tra-
versed McMurdo Sound with trackmasters, counted
all seals, and recorded tag numbers on the marked
animals. These data will provide information on the
number of individuals in the various sex and age
categories and also will provide considerable informa-
tion on the movement pattern of seals in McMurdo
Sound. These data are being analyzed now.

The toenail samples have been sectioned, and we
are in the process of evaluating the observed pattern
of laminations. This method of determining the age of
antarctic seals appears promising, but more known-age
animals and studies of growth and replacement pat-
terns are needed before it can be relied on completely.

At the Hutton Cliffs colony, data were again ob-
served on the sex and age structure of the colony.
Detailed observations were made on marked indi-
viduals both on and below the ice. A strip chart re-
corder was used to monitor automatically the activity
patterns of seals instrumented with radio transmitters.
These data are being analyzed.

Again this year the seal program from the Univer-
sity of Minnesota cooperated with the seal program
at the University of Idaho in trying to obtain census
information with aerial photography. This year, how-
ever, these efforts were restricted because of the un-
fortunate loss of the LC-130 airplane in East Antarc-
tica. These plans will again be set forth for the next
field season since this technique seems to be the most
promising for arriving at a reliable estimate of the
magnitude of antarctic seal stocks.

This work was supported by National Science
Foundation grant GV-24327.

Anatomical studies of antarctic seals

WILLIAM J . L. FELTS

Department of Anatomical Sciences
University of Oklahoma Health Sciences Center

In 1971-1972 we began an investigation of the
macro- and microstructure of antarctic seals. The aim
of the project is to elucidate structural corollaries of
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known physiological parameters and, in general, to
define the structural aspects of the pinniped adapta-
tion to the physical environment.

On October 10, 1971, the field party arrived at
McMurdo Station to carry out the primary task of
collecting material from the Weddell Seal: W. Felts
(principal investigator) and J . Eastman of the De-
partment of Anatomical Sciences; R. Boyd and P.
Mosca, graduate students in the department; and
C. Drabek, Department of Biology, Central State Uni-
versity, Edmond, Oklahoma. They were based in
McMurdo's Eklund Biological Center and in an ad-
jacent shed constructed for the project.

A certain few of the gross or macroscopic aspects
of the Weddell seal are documented, so our emphasis
was on tissue collections for microscopic analysis of
all systems. The prime task in 1971 was therefore to
make a limited number of comprehensive autopsies.
Under our permit, two male and two female adults
were collected, one to be returned to the United States
intact and three to be autopsied. Owing to certain
operational difficulties and to delay caused by a 5-day
storm, it was decided to carry out the autopsies on the
ice. Sacrifice was by drugging, then the neck vessels
were severed to rid the body of blood and heat.
Work in the lee of tracked vehicles parked on the
ice imposed problems of human comfort, but time
was saved and excellent tissues acquired. Further
trimming and processing of tissues were carried out
in the McMurdo biolab.

In addition to the adults, two neonates (1 and 4
days of age) were collected from the Delibridge Is-
lands area. One of these was autopsied at the biolab
and one returned intact. A rare aborted midterm fetus,
found frozen on the ice, was given us by Drs. Ham-
mond and Wyburn of the Scripps Institution of
Oceanography.

To make greater scientific use of animals sacrificed
by others, one pup was received from the Scripps
project, and two adults (one female, one male) killed
by Scott Base personnel were shared with the New
Zealanders, who use the muscle for dog food but
take jaw and body measurements as part of their study
of the seal population in McMurdo Sound. The vis-
cera were therefore available to us as a supplemental
source.

The party left McMurdo on October 25, 1971, with
six suitcase-size cases of histological tissue-blocks and
larger organ preparations for study in the United
States. Two neonate and some frozen limbs were sent
by air with the party; one adult and a fetus were sent
by ship.

Tissue processing has gone forward steadily. A pho-
tographic display of some results was given at a na-
tional meeting of the American Association of Ana-
tomists in Dallas in April. Three book chapters are
now being prepared, as well as several individual

papers. Involved in the publications are: Eastman
and Coalson (gastrointestinal tract), Felts (fetal ana-
tomy and bone structure), Felts and Dugan (urinary
tract), and Faulkner and Drabek (cardiovascular
system). Mr. Boyd is beginning a doctorate research
project on the pinniped respiratory system.

This season's work was supported by National
Science Foundation grant GV-23557.

Respiratory studies of seals
and penguins
G. L. KOOYMAN
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This was the fourth season of study in the Antarctic
dealing with respiratory adaptations in birds and
mammals. We arrived on January 10, 1972, for our
second season at Palmer Station.

A few days after arrival we went to the British sta-
tion in the Argentine Islands to carry out some lung
function experiments on crabeater seals. This was an
ideal area for such studies because of the large number
of ice floes providing resting places for numerous seals.
The work was successfully completed within 5 days
owing to the excellent cooperation and facilities pro-
vided by the British.

After returning to Palmer Station, we began experi-
ments on the effects of immersion in Adélie penguins.
Since penguins are the smallest endotherms that re-
main in the sea for extended periods, the relationship
of surface area to body volume is more unfavorable
for heat conservation than in any of the marine

G. L. Kooynzan
Crabeater seal in threat display.
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