
Hansen et al., in press; El-Sayed, in press) are compatible
with a summer krill standing stock of 600 million metric
tons, but not with a much higher estimate. In the general
southern ocean model, krill turnover rates sufficient to sup-
port estimated predation require reproduction to begin in
the second year. In contrast, physiological data indicate a
much longer maturation period (M.A. McWhinnie, presen-
tation at Weddell Gyre Conference, Boulder, Colorado,
June 1977). Model results have pointed out an unexpected
incompatibility between krill population estimates and life
span data.

Predictive modeling of the antarctic marine ecosystem is a
long term goal. Present models are useful for organizing
data and revealing information gaps. Quantitative data on
stocks of fish and cephalopods and their krill consumption
are needed. Krill replacement rates as well as better stock
estimates will be useful. When logistics permit, biological
studies in spring, fall, and winter and quantitative data on
ice edge communities will increase information on some fac-
tors controlling populations.

In the future I will develop models for other southern
ocean regions to compare with Ross Sea model results. One
objective of the Biological Investigation of Marine Antarctic
Systems and Stocks (BIOMASS) program planned by SCAR is
the use of whole ecosystem models and population sub-
models for expressing assumptions and formulating
hypotheses on antarctic biological dynamics that can be
tested through field studies.

The 12-compartment Ross Sea model was supported by
graduate fellowships from the National Science Foundation
and the American Association of University Women. The
revised 24-compartment model was supported by Marine
Mammal Commission grant MM6AC-032.
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Phytoplankton studies in the
water column and in the pack ice

of the Weddell Sea

SAYED Z. EL-SAYED and SATORU TAGUCHI

Department of Oceanography
Texas A &M University

College Station, Texas 77843

Since the International Weddell Sea Oceanographic Ex-
pedition (IwsoE) began nearly a decade ago, great interest
has been shown in the study of the physical, chemical, and
biological oceanography of the Weddell Sea. The Weddell
Sea, particularly its southwestern part, is an important
region for the formation of Antarctic Bottom Water which
has a profound influence on ocean circulation. Also, the
northern Weddell Sea is noted for its heavy krill concentra-
tion. The reasons for these rich concentrations are not
known.

Knowledge of the primary productivity and standing crop
of phytoplankton in the Weddell Sea is based primarily on
the observations made by the principal investigator during
two cruises: one in 1963-1964 on the Argentine icebreaker
General San Mart/n (El-Sayed and Mandelli, 1965), and the
other during the IWSOE in 1968 (El-Sayed, 1971). Of special
interest during the latter cruise was the extensive bloom of
phytoplankton that was encountered off the Ronne Ice
Shelf.

The availability of USCGC Burton Island early in 1977 gave
an excellent opportunity to get new information regarding
the productivity of the Weddell Sea. Because the distribu-
tion of krill corresponds, in general, with the area that is
seasonally covered by pack ice, this ice mantle is of con-
siderable significance in the study of the krill. For this
reason special effort was made during the Burton Island
cruise to study the ecology and the metabolism of ice algae
in the pack ice and to assess their contribution to organic
production of antarctic waters (see below). The Burton
Island cruise also enabled us to add hitherto unstudied
parameters in the Weddell Sea. They include the contribu-
tion of nannoplankton, or organisms less than 20 microns,
to primary production and estimates of the standing crop of
phytoplankton, extracellular metabolites, Adenosine
Triphosphate (.ATP), and others. Feeding experiments utiliz -
ing several species of euphausiids and copepods were made.

During the Burton Island cruise (10 February to 15 March
1977), 20 stations were occupied. The table summarizes the
observations made and the parameters studied.

At the 18 primary productivity stations occupied, water
samples were collected at nine depths corresponding to 100,
50, 25, 12, 6, 3, 1, 0.1, and 0.01 percent of surface light in-
tensity for estimating the concentrations of chlorophyll a, b,
c, carotenoids, phaeopigments, ATP, particulate organic
carbon, particulate organic nitrogen, and dissolved organic
carbon. Also at these stations, size fractionation experiments
were conducted to determine the percentage contribution of
the nannoplankton to primary production and phytoplank-
ton standing crop. Vertical net hauls (using 35- and 333-
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micron mesh nets) were made at 34 stations from a depth of
200 meters. Oblique net hauls (using 222 micron mesh nets)
were also made from depths of 500 meters (or 1,000 meters).
The plankton samples collected from these deep tows were
sent to the Smithsonian Oceanographic Sorting Center
(sosc), Washington, D.C. 20560.

In collaboration with S. Ackley, of the Cold Regions
Research and Engineering Laboratory (CRREL), in vivo
fluorescence was determined on the icecore samples taken
at six stations. Samples of ice algae were collected and
preserved for later cell counts. Special experiments to deter-
mine the effect of variation of salinity on ice algae were also
conducted. Preliminary results of these experiments showed
that growth of the ice algae was best in 100 percent sea
water.

Together with the stations occupied during the Burton
Island cruise, in vivo fluorescence, chlorophyll a,
phaeopigments, and nutrient concentrations were

monitored by taking surface water samples every 18 nautical
miles from Ushuaia, Argentina, to 64 0S and from 78 0S to
Valparaiso, Chile. Figure 1 shows the results of the in vivo
fluorescence obtained along the cruise track. The maximum
values of fluorescence were found at the southern stations,
circa 78 0S. Very low fluorescence values were observed in
the center of the Weddell Sea.

In vivo fluorescence of ice-cores was measured every 10
centimeters at stations 8, 10, 11, 13, 14, and 15. Maximum
fluorescence values of the ice cores were usually much higher
than those of surface water except at the stations occupied
south of 75 0S. Figure 2 shows the vertical profile of in vivo
fluorescence and salinity of the ice core taken at station 12
(73 007'S. 42-44'W.) on 25 February 1977. At that station
the ice was 120 centimeters thick with a fresh snow cover
(about 5 centimeters) on top. The maximum in two
fluorescence (189 units) was observed at the depth of 60 to
70 centimeters, which corresponded to the maximum salini-

Figure 1. Stations oc-
cupied during USCGC Bur-
ton Island cruise in the
Weddell Sea (10 February
to 15 March, 1977). Also
shown are the in vivo
fluorescence of surface
water, along the cruise
track, and in the ice-cores.
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ty in the ice-core. No major peaks of in vivo fluorescence
were observed at the bottom of the ice.

In addition to the surface monitoring program by Texas
A&M, members of the oceanographic unit of the Burton
Island continued this program from Valparaiso to 15°N.
We are grateful for these efforts. We are also indebted to
Captain J.M. Fournier and Commander R. Farmer, Lieu-
tenant E. Rollison, and Lieutenant Commander R. Love for
their splendid cooperation. We express our gratitude to S.
Ackley of CRREL for ice cores and to G.A. Franceschini for
making available to us the solar radiation data he collected
during the cruise. Kurt Buck, Michael Meyer, and Robert
Warner, our three graduate students, deserve much thanks
for the success of the on-board program.
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Figure 2. Vertical profile of in vivo fluorescence and salini-
ty of the ice-core taken at Station II (73 007'S. 42 044'W.) in
the Weddell Sea. Arrow indicates position of sea-surf ace.

Observations made and parameters studied during USCGC Bur-
ton Island cruise in the Weddell Sea (10 February to 15 March
1977).

	No.	of	No. of

	

stations	depths
Observations/ parameters	occupied	sampled

Primary production
(in situ)	 13	104
(simulated in situ)	 7	46

Chlorophyll (a, b and c)	 20	160
and phaeopigments

Phytoplankton cell counts	 20	161

ATP	 18	143

Inorganic nutrients (phosphates,	 20	161
silicates, nitrates)

Particulate organic carbon (POC) and	20	149
nitrogen (PON)

Dissolved organic carbon (DOC)	 20	138

Ice algae	 6	95

Vertical net tows (with 40 ym	 18	34
mesh nets)

Deep net tows (with 222 pm mesh net)	15	18

Feeding experiments	 7	7

Chlorophyll a monitoring program	150	300 (surface)
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Foraminiferal species obtained by
RIV Hero from Deception Island,

1971-1976

KENNETH L. FINGER*

Department of Geology
University of Calfornia
Davis, California 95616

During five successive austral summers, December 1971
through February 1976, R/V Hero collected more than 250
bottom samples from Deception Island, South Shetland
Islands (Lipps et al., 1972; DeLaca et al., 1973; Lipps and
DeLaca, 1974; Temnikow and Lipps, 1975). These samples
have been analyzed for their foraminiferal content (Finger,
1976). A preliminary report (Finger, 1975) based solely on
the 1974 collection noted the most abundant species in-
habiting the island's sunken caldera, Port Foster, and outer
submarine slopes. Forty-four genera and 88 species comprise
the total fauna compiled from the 5-year collection. Cluster
analysis (Finger, 1976) revealed the low-diversity fauna of
Port Foster to be represented by Miliammina arenacea,
Stainforthia fusformis, and Nonionella bradii, while the
biofacies of Crib rost o m oides jeffreysu, R osalina gb bularis,
Pseudoparrella exigua, Trochammina ochracea, Trfarina
angulosa, Cibicides bo bat ulus, and Glob o cassidulina bio ra
characterizes the biotope surrounding the island. Trocham-
mina mabovensis, another common species, is equally abun-
dant in both environments.

The following species list has been revised and alphabet-
ized. Species designated as rare are those that were never
found in concentrations of at least 1 percent of any sample
station's assemblage.

Adercotryma glomeratum (Brady) = Lituola glomerata Brady,
1878.

Ammodiscus incertus discoideus Cushman = Ammodiscus incertus
d'Orbigny var. dz.scoideus Cushman, 1917.

Anomalina sp. (rare)
Astacolus hyalacrulus Loeblich and Tappan, 1953. (rare)
Astrononion antarcticus Parr, 1950. (rare)
Astrononion echol.si Kennett, 1967.

*presen t address: Chevron U.S.A., Inc., 1111 Tulane Avenue,
New Orleans, Louisiana 70112.
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