
ton fraction (Karl unpublished data). These data reflect the
importance of smaller organisms during the post-bloom period
in this region. Furthermore, our results strongly support the
hypothesis that microzooplankton are important grazers of this
smaller size class of phytoplankton in the Bransfield Strait
region and warrant further study in the southern ocean.
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Science Foundation grant DPP 85-18748 awarded to D.M. Karl.
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Southern Indian Ocean cruise
of the JOIDES Resolution

(Ocean Drilling Program leg 119)

GRETA A. FRYXELL and SHIPBOARD PARTY

Department of Oceanography
Texas A&M University

College Station, Texas 77843-3146

The Ocean Drilling Program (ODP) Leg 119, the world's
largest research effort in scientific ocean drilling, took part in
a study (18 December 1987 to 21 February 1988) to map climatic
and oceanographic evolution of the southern ocean. The ship-
board party of 30 scientists from 10 countries did the prelim-
inary work on analyzing cores from six sites on the Kerguelen
Plateau, a large underwater plateau in the Indian Ocean, and
five sites on a transect into Prydz Bay, Antarctica (figure 1).
Gale-force winds in early January had cleared the bay of sea
ice, allowing the drilling operation to take place later that month.

Critical findings to date include:
• Red beds of Permian or Mesozoic age and continental sed-

iments of probable early to middle Eocene age (52-42 million
years old), which suggest that warm, subtropical conditions
prevailed in Antarctica during the early stages of the break-
up of Antarctica and Australia.

• The onset of a glaciation period between 35-42 million years
ago, signaling a dramatic climatic change, with profound
effects on global sea level and ocean circulation.

• Recovery of a 15-centimeter thick laminated claystone at the
Cretaceous/Tertiary boundary which will allow scientists to
study more precisely how the ecosystem recovered from the
biological extinctions at the Cretaceous/Tertiary boundary.

• The establishment of the Antarctic Convergence Zone about
5 million years ago, separating polar and temperate surface
waters.
Co-chief scientists were John A. Barron (U.S. Geological Sur-

vey, Menlo Park, California) and Birger Larsen (Technical Uni-
versity of Denmark, Lyngby, Denmark). Jack G. Baldauf (ODP
and Department of Oceanography, Texas A&M University,
College Station, Texas) was staff scientist for the 66-day cruise,
which departed from the island of Mauritius 18 December 1987

and arrived in Fremantle, Australia, 21 February 1988. Ship-
board scientists hailed from Australia, Canada, Denmark, Ja-
pan, Federal Republic of Germany, France, Norway,
Switzerland, the United Kingdom, and the United States. In
addition, students represented Korea and China. They met
15-17 September 1988 to edit preliminary reports, to be pub-
lished within a year.

The ship, Joint Oceanographic Institutions for Deep Earth
Sampling (JOIDES) Resolution, registered as SEDCO/BP 471, is
a floating research center equipped with an array of equipment
and facilities that enable exploration of properties of the ocean
crust (figure 2). The heart of the ship is a seven-story laboratory
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Figure 1. Southern Indian Ocean ODP sites 736-743. Sites 736-
737 are on the northern Kerguelen Plateau, sites 738 and 744-746
are on the southern Kerguelen Plateau, and sites 739-743 make
up the Prydz Bay transect. (km denotes kilometer.)
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Figure 2. The JOIDES Resolution (registered name SEDCO/BP 471)
with seven-floor laboratory stack forward of the drill tower.

Antarctic phytoplankton-
dominants, life stages, and indicators

GRETA A. FRYXELL, MAUREEN E. REAP,

and SUNG-Ho KANG
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Texas A&M University

College Station, Texas 77843-3146

Dominants. Nitzschia cylindrus has been found in water sam-
ples (often in doublets) throughout the Antarctic Marine Eco-
system Research at the Ice-Edge Zone (AMERIEZ) austral spring
(1983) and autumn (1986) cruises. In spring ice-melt regions,
the surface water reached near-bloom proportions (Fryxell and
Kendrick 1988). Under the ice, the maximum integrated num-
bers of full cells from the surface to 105 meters were higher in
autumn than in spring (spring = 2.01 x 10 per square meter;
autumn = 3.52 x 10 1 per square meter). In addition, many
empty cells were found under the ice during autumn, with
preliminary quantitative estimates from Glacier stations 0 and
12 (see figure legends for positions) indicating that 41 percent

stack that includes equipment for studies in sedimentology,
paleontology, petrology, paleomagnetics, geochemistry, and
physical properties. A marine geophysics laboratory produces
single-channel seismic reflection profiles while the ship is un-
derway. This year phytoplankton and sediment-trap collec-
tions augmented core-sample collections from the ODP drilling
sites in the Indian Ocean. Quaternary sediment assemblages
will be compared with those from the austral summer living
community in antarctic waters. Most of the diatom-dominated
collections were made from the service vessel, the Maersk Mas-
ter, which was assigned the task of protecting the drilling op-
eration by moving icebergs either by using the currents from
its propellers ("prop washing") or by putting hawsers around
the larger ones ("lassoing") and deflecting their direction of
movement ("towing").

ODP Leg 120 later drilled on the central Kerguelen Plateau
for another 60 days in the Indian Ocean. Synthesis of these
combined Indian Ocean results, together with the earlier 1987
drilling in the Weddell Sea and the sub-antarctic Atlantic Ocean,
will provide a more complete picture of the history of Antarc-
tica.

of all N. cylindrus cells were empty (using values integrated
from the top 105 meters of the water column). N. cylindrus was
not only common in the ice, but fecal pellets have been noted
that contained cells of this species almost exclusively—empty
frustules as well as a few intact cells. It is possible that the
number of empty cells in the water samples indicates grazing
pressure; the small N. cylindrus was abundant in 35-micrometer
mesh net hauls under the ice in autumn and must have been
concentrated in fecal material (Fryxell in preparation). Ger-
mination experiments showed that N. cylindrus often lived
through the guts of zooplankton (Fryxell, Kang, and Reap
1987), and after austral summer field work (1988) with the
Ocean Drilling Program (Fryxell, Antarctic Journal, this issue),
a life history is hypothesized for N. cylindrus that incorporates
rapid transport throughout the water column by zooplankton
via fecal pellets.

In water columns under the ice in austral fall, Phaeocystis
and N. cylindrus were dominants (figures 1 and 2). Phaeocystis
was the more abundant, with 3.42 and 4.88 x 10 cells per
square meter in Glacier stations 0 and 12, respectively, inte-
grated over the top 105 meters. Since Phaeocystis co-varies in
abundance with diatoms in austral spring antarctic waters, it
is possible that it is a different species from that in the North
Atlantic. The nature of its gelatinous colonies (e.g., Jahnke and
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