
Eleven stations were occupied successfully. Results
indicate the existence of two major zones that have
distinct physical and biological characteristics.

The first zone is near the ice shelf at depths of
400-1,000 m. It is characterized by a hard bottom
consisting of material ranging from fine sand to
large boulders. Its average temperature was -1.90'
C., and its average salinity, 34.7%. A great number
and variety of relatively large animals were observed
in this zone.

The second zone extends from a depth of 1,000 m
to more than 4,000 m. The bottom is made up of soft
ooze, pebbles, and a few small stones. The average
bottom temperature was —0.70°C., and the average
salinity, 34.6%. Few numbers and kinds of relatively
very small animals (except Foraminifera, some of
which were about Y4 -inch long) were observed.

Representatives of 36 classes or orders were col-
lected in the shallow zone, but only 7 were taken
from the deeper zone (sievings not included). Silice-
ous sponges, which are common to all depths, make
up the largest faunal component of each zone. Gor-
gonaceans, ophiuroids, echinoids, polychaetes, iso-
pods, and amphipods compose the largest segment of
the remaining fauna in the shallower zone. Fora-
minifera, amphipods, ophiuroids, and polychaetes
make up the largest remaining part of the deeper
zone.

Bottom photographs not only corroborate these
observations but provide information on behavior.
About 350 pounds of preserved material was returned
to the university.

Population Dynamics of Antarctic
Seals (IWSOE-1 968)

DONALD B. SINIFF and DAVID R. CLINE

Museum of Natural History
University of Minnesota

The January-March 1968 cruise of USCGC
Glacier in support of the first phase of the Interna-
tional Weddell Sea Oceanographic Expedition
provided an opportunity to obtain estimates of seal
and bird densities over the pack ice of the Weddell
Sea. This study represented the beginning of a project
aimed at providing information on the population
dynamics of antarctic seals.

Counts were made both from the ship and its HC-
19E helicopters. All seals and birds (including pen-
guins and flying birds) were counted within '/ of a
mile of the ship as it passed through the ice. A total
of 98 hours of census-taking was achieved, with
counts being made for two hours at selected times

throughout the day. Seven aerial censuses were
taken from an altitude of about 90 m, and the num-
bers of seals and penguins sighted within ¼ of a mile
on either side of the flight line were tallied. Poor
weather and the navigational range of the helicopters
combined to limit the number of aerial transects that
could be made.

The shipboard and aerial censuses showed that the
crabeater seal (Lobodon carcinophagus) was by far
the most numerous and widespread seal in the pack
ice of the Weddell Sea (see table). This species was

Basic census data collected during IWSOE-1968.

Count and its percentage of total for
animal group

Animal

	

From Percent- From	Percent-
shipboard	age I helicopter	age

Seals:
Crabeater -----------879	95.5	260	82.0
Weddell --------------- 25	2.7	57	18.0
Leopard ---------------15	1.6	0	0
Ross ------------------1	0.1	0	0

Penguins:
Adelie ----------------6,571	95.2	1,733	93.1
Emperor --------------289	4.2	129	6.9
King ------------------21	0.3	0	0
Chinstrap ------------23	0.3	0	0

Other Birds:
Snow petrel --------- - 2,086	71.3
Antarctic petrel	202	6.9
Giant petrel	 8	0.3
Cape pigeon ------------27	0.9
Wilson storm petrel --	31	1.1
Tern ------------------ 567	19.4
Skua ------------------ 4	0.2

Whales:
Killer, sei, and rorqual	81

contagiously distributed, a phenomenon which may
be related to the animal's behavior and to regional
differences in the abundance and availability of food.
However, more detailed study is required to docu-
ment the actual causes. Weddell seals (Leptonychotes
weddelli), although encountered only infrequently,
were most numerous in the southwestern portion of
the Sea, 200-300 miles from the Filchner Ice Shelf.
Leopard seals (Hydrurga leptonyx) have been re-
ported to prefer the perimeter of the dense pack ice;
true to prediction, this predator was sighted only on
those few days when the ship was entering or leaving
the northern reaches of the pack ice. Contrary to
what has been suggested, the remote and heretofore
inaccessible expanse of heavy pack ice does not ap-
pear to harbor substantial numbers of the Ross seal
(Ommatophoca rossi). Only one individual was
identified during the 42 days spent in the ice, and
it was seen about 60 miles off the northern tip of
the Antarctic Peninsula.
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Another aspect of the seal-population study was
the collection of blood samples from representative
animals. Glacier's helicopters and small boats placed
the investigators on ice floes for this purpose. A Pal-
mer Cap-Chur projector and a hypodermic syringe
mounted on a six-foot pole were used to inject the
central-nervous-system depressant Sernylan (phency-
clidine hydrochloride) in combination with the tran-
quilizer Sparine (promazine hydrochloride) to anes-
thetize a total of 56 seals. Samples were collected
from 37 crabeater, 13 Weddell, 5 elephant, and 1
leopard seals. The elephant-seal samples were taken
while the ship was at Palmer Station. It had been in-
tended to obtain at least 10 blood samples from each
of the five species, but the seals' distribution was such
that this goal could not be achieved. The samples
collected last season and in future seasons will be
analyzed by electrophoresis to determine if racial dif-
ferences exist among the widespread populations of
the Weddell Sea. The studies may disclose yet un-
known phylogenetic relationships between these and
other seals of the world.

The census data pertaining to 12 species of birds
observed in the Weddell Sea are expected to provide
valuable information on their densities and distribu-
tions. Preliminary results clearly indicate that among
the penguins, the Adélie is the most ubiquitous and
numerous. Among the flying species, the snow petrel
(Daption capensis) was seen most frequently.

Thirteen blood samples were collected from em-
peror (Aptenodytes forsteri) and Adélie penguins for
analyses similar to those to be performed on the seal
samples.

Whales were seen as far south as 75°S. (at 520W).
As shown in the table, a total of 81 killer, sei, and
southern rorqual whales was sighted..

Microalgae and Protozoa of
Antarctic Pack Ice

JOHN S. BUNT, C. C. LEE, and
WILLIAM J . BOGGS, JR.

Institute of Marine Science
University of Miami

Our objective during IWSOE-1 968 was to
study the microalgae and Protozoa in the Weddell
Sea pack ice during the period of greatest develop-
ment and disappearance of these organisms. In addi-
tion, in situ observations were made of submarine ice
conditions, light penetration of snow and ice was
studied, and water samples were collected beneath
and within the ice layer. For observation and collec-

tion, great dependence was placed on sensors and
samplers hand-carried by scuba divers. Twenty-two
stations were occupied within the ice.

Light energy within the visible spectrum was meas-
ured by a hand-held spectroradiometer; data were
obtained on incident light, light reflected from the
snow's surface, light transmitted through snow and
ice, and light transmitted through open water to vari-
ous depths between the surface and 7.5 m. Water
samples were collected with hand-carried Van Dorn
samplers at levels just below the ice surface and at a
depth of 5 m. Algal cells in the samples were filtered
for taxonomic analysis, pigment determination, and
culture study. Laboratory measurements of the
photosynthetic capabilities of microalgae based on
C14 uptake were made by means of incubation equip-
ment tested at McMurdo Station during the 1966-
1967 season. Determinations of chemical and physi-
cal parameters (oxygen content, salinity, pH, alkalin-
ity, and dissolved nutrient content) of seawater and
meltwater were made aboard ship by the U.S. Coast
Guard Oceanographic Unit. Aliquots of particulate
matter recovered after filtration were frozen and re-
turned to Miami for subsequent carbon analysis.

Productivity of the Weddell Sea

SAYED Z. EL-SAYED

Department of Oceanography
Texas A&M University

Although a biological-productivity investigation of
the northern and eastern parts of the Weddell Sea was
conducted by the author a few years ago, the IWSOE
(January-March 1968) marks the first attempt to
study the productivity of the virtually unknown
southern and western parts of that sea.

A total of 40 stations was occupied at local appar-
ent noon (LAN) in order to (1) determine light
penetration in the water by means of a submarine
photometer; (2) estimate the concentration of chlo-
rophyll a and phaeophytin (the former is used as an
index of the standing crop of phytoplankton); (3)
estimate the photosynthetic activity of the phyto-
plankton, by means of the C 14 uptake method, at
various depths in the euphotic zone; (4) collect
phytoplankton and zooplankton by means of vertical
and horizontal tows; (5) determine the concentration
of nutrient salts (phosphates, silicates, and nitrites)
at various depths; and (6) collect water samples at
various depths for quantitative study of the phyto-
plankton.

Preliminary analysis of the data indicates that de-
spite conspicuous variations in the productivity of the

July-August 1968	 87




