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AMERIEZ 1988 and ODP Leg 119:
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summer and winter stage indicators
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Field work principally from two cruises allowed valuable
phytoplankton collections. In the austral summer (December
1987 to February 1988) the drill ship JOIDES Resolution and its
service vessel Maersk Master conducted the Ocean Drilling Pro-
gram (ODP) Leg 119 over the Kerguelen Plateau, in the south-
ern Indian Ocean, and over the antarctic continental shelf into
Prydz Bay. During austral winter June to August 1988, the RI
V Polar Duke completed two legs into the northern Weddell
Sea for the AMERIEZ (Antarctic Marine Ecosystem Research
at the Ice-Edge Zone) National Science Foundation program.
Quantitative phytoplankton estimations from the water col-
umn are being made from both cruises with interesting im-
plications for seasonal dynamics and allowing a continuation
of life history interpretations (Fryxell, Reap, and Kang 1988;
Fryxell 1989).

ODP leg 119 into Prydz Bay. Biological collections were made
in Prydz Bay from the Maersk Master (Fryxell and Shipboard
Party 1988). A new quantitative method with water-soluble
resin (HPMA, 2-hydroxypropyl methacrylate) using filtered
samples (Crumpton 1987) was used on board and tested against
the classical UtermOhl method (Kang and Fryxell 1989). Since
the filter itself is used as part of the mount, there is no actual
loss of cells. The recovery of nanoplankton has been particu-
larly interesting because the problem of distinguishing the
trophic mode of nanoplankton is a major concern of biological
oceanography. The filtering technique was found to be su-
perior to the UtermOhl technique for the nanoplanktonic dia-
toms, Nitzschia cylindrus (Grunow) Hasle and N. closterium
(Ehrenberg) William Smith, and all empty cells, which are
assumed to be dead when collected (figure 1).

Over 40 diatom species were found in Prydz bay. Estimated
numbers of total full diatoms (assumed to be alive when col-
lected) integrated under 1 square meter of the water column,
weighted by depth, ranged from 37.6 x 10 to 288 x 10 cells

per square meter, while total empty diatoms (assumed to be
dead when collected) ranged from 71.6 x 109 to 122 x 10
cells per square meter. Main components of total full diatoms
were small pennate diatoms N. cylindrus, N. closteriuin, and N.
curta and larger-celled diatoms Chaetoceros dichaeta, Cli. neglec-
tus, and Corethron criopliilum.

AMERIEZ winter cruise. Two legs of the winter cruise on the
Polar Duke, out of Punta Arenas, Chile, (4 June to 6 July; and
14 July to 17 August 1988), allowed study of the living phy-
toplankton winter stages on board ship (figure 2, C/zat'toceros
atlanticus Cleve). Quantitative counts were made using the
Filter-Transfer-Freeze technique (Hewes and Holm-Hansen
1983). Highest integrated counts of phytoplankton in the top
150 meters were found at the open water station near the ice-
edge and the lowest counts were found at ice-covered stations
on the 40°W transect of the second leg of AMERIEZ 88 (figure
3). Although the integrated numbers of phytoplankton in the
open water were intermediate to that of the ice-edge and pack-
ice counts, the most concentrated samples of net plankton were
collected in open water. Diatoms (full) were a dominant corn-

INTEGRATED CELLS PER SQUARE METER
OCEAN DRILLING PROGRAM (ODP)
LEG 119, SITE 740

Figure 1. Comparison of mean integrated diatom abundances (cells
per square meter) between filtered (HPMA) and settled (Utermähl)
techniques for station 8 of Ocean Drilling Program site 740, col-
lected on 27 January 1988 (68 042'S 76039'E) from the Maersk Master
collections. A. Total diatoms (full cells). B. Total diatoms (empty
cells), C. Nitzschia cylindrus. D. N. closterium.
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Figure 2. Light micrograph of small chain of Chaetoceros atlanticus,
winter form with heavily silicified overlapping setae, alive, taken
onboard the Polar Duke, austral winter, 1988. Note rigid winter form
and short chain of five cells. No dividing cells. (pim denotes mi-
crometer.)

ponent of the phytoplankton with 74 percent at the open-water
station, 43 percent at the ice-edge station, and 93.4 percent at
the pack-ice covered station. All empty cells on figure 3 are
diatoms. Dominants for these three stations include Pliaeocystis
sp. and Nitzschia spp. (section Frac,'illarwpsis).

The diatom Eucam pin antarctica: Varieties and life stages. The
transect south in the Indian Ocean from Mauritius over the
Kerguelen Plateau into Prydz Bay allowed observation of the
latitudinal change in oceanic flora. Study of living material

Integrated Cells per Square Meter in Top
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Figure 3. Comparison of integrated phytoplankton cells (empty/full)
in the top 150 meters. A. Open water (57°59.8'S 40°00.2'W); B. Near
ice edge (58056.6'S 40°00.1'W); C. Within the pack ice (59°46.3'S
40°03.3'W).

from this transect and during the austral winter cruise resulted
in two new insights into the diatom Lucainpia antarctica (Cas-
tracane) Mangin and a renewed interest in its nomenclature
(Fryxell, Prasad, and Fryxell 1989):
• Two varieties have different distributions, with Eucampia

antarctica var. recta close to the ice and the continent and
with E. antarctica var. antarctica farther north, or subpolar.

• Each variety has a heavily silicified form that resembles a
resting spore, but instead it is a winter stage capable of
growth (Fryxell and Prasad, in preparation) until the lightly
silicified summer form with differing morphology is trig-
gered.
Eucam pin antarctica var. antarctica was not found in this ma-

terial south of 60°S (Fryxell, in preparation) although it could
be transported by warm core rings.

Not only does the knowledge of the presence of the two
varieties serve to clarify the past confusion in both biological
and geological literature in regard to conflicting interpretations
of the overlapping distribution patterns, but perhaps the two
varieties provide indications of a case of early speciation. In
this case, the varieties are physiologically isolated by the dy-
namic biological boundaries presented by the ice edge and the
Antarctic Convergence Zone. The geological implication is that
the amount of growth, and indirectly the amount of light and/
or ice cover, can be calculated from an index of the morpho-
types in the sediment from the proportion of intercalary valves
to terminal valves from the original formation of doublets from
a vegetative cell. The biological implication is that winter stages
and resting spores show parallel evolution; evidence is in-
creasing that resting spores may be secondarily derived and
may not be primitive characters. Several clones are in culture,
and triggering mechanisms are being tested.

We appreciate the onboard collections during the second leg
of the AMERIEZ 88 winter cruise by A.K.S.K. Prasad and C.
Venn. M.E. Reap and M. Mann gave excellent logistic and
program assistance. This work was supported in part by Na-
tional Science Foundation grant DPP 84-18850, the Ocean Drill-
ing Program, and JOI!USSAC Grant 20200, which are gratefully
acknowledged.
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