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Although fjords along the Antarctic Peninsula have been doc-
umented to have biogenic sedimentation rates exceeding those
of open-shelf regions (Domack personal communication), few
studies have concentrated on the diatoms responsible for the
bulk of these sediments. Andvord Bay, along the Danco Coast,
is one example with an exceptionally high (4-5 millimeters per
year) biogenic sedimentation rate (Domack personal commu-
nication).

In December 1990, during the RIV Polar Duke cruise 90-7,
near-surface water samples were taken in 5-liter Niskin bottles
along a cruise track to gather diatom assemblages with simul-
taneous conductivity- tempera ture-depth-transmissivity data in
the fjord. The goal was to understand more fully the processes
controlling productivity and, ultimately, the high sedimenta-
tion rates.

This preliminary study concentrated on identifying and
enumerating diatoms from filtered seawater within four geo-
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Figure 1. Outline map of Andvord Bay indicating location of water-sampling stations for con ductivity-temperature-depth-transmissivity
(1-22). Diatoms filtered from water collected at 1, 5, 8, 12, and 18 are discussed in the text.
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graphically distinct areas in the bay: the shelf (station 1), mid-
bay (station 5), nonglacial near shore (station 8), and glacial
near shore (stations 12 and 18, see figure 1). Water samples
were subsampled to 1,000 milliliters and filtered through pre-
weighted 0.4-micrometer Nucleopore filters. The filters were
dried and reweighed, and five filters were chosen to represent
the four areas of interest. These were each subsampled three
times (24 square millimeters of surface area each), carbon and
gold coated, and examined using scanning electron micros-
copy. Polaroid photographs (see figure 2) of random areas of
the filter subsamples were used to identify and enumerate dia-
tom cells with the aid of magnifying lenses. Cell counts were
standardized to cells per liter, and diversity per sample was
determined using Simpson's Index.

Photographs and chemical analysis (using energy-dispersive
X-ray spectrometry) of the filter samples revealed primarily
biogenic (siliceous) matter with some terrigenous particles
which comprised less than 1 percent area on the filter and
contained elements of aluminum, magnesium, iron, copper,
sulphur, phosphorous, and sodium. The diatoms on the filters
appeared very fragmented and ruptured, making it difficult to
identify the species in many cases. The abundance of spines on
the filters indicated their significance within the water column
and possibly as contributors to the high sediment accumulation
rate. Centric forms dominated and chain-forming organisms
were very common, both of which are indicative of open-water
environments (Fryxell, Reap, and Kang 1988) meaning the over-
all influence of sea ice in the bay was minimal. The greatest
species diversity and the lowest concentration of cells were
observed in the glacial, near-shore site (figure 3). Sea ice, which
would release ice-associated diatoms via melting, appeared to
be more prevalent at this site than at others possibly explaining
the high diversity. When compared to other calculated densities
of diatoms in polar waters, the numbers of cells per liter ob-
tained in Andvord Bay are about ten times lower than those
reported from ice-edge blooms in the Bering Sea (Schandel-
meier and Alexander 1981). Cell numbers may actually be
higher in Andvord Bay, as is indicated by higher magnification
tested on some subsamples. Thus, the magnification used in
this study to quantify cells on filters influences absolute num-
bers and possibly the comparative density and diversity values.
The highest concentrations of cells occurred in the shelf region
(station 1), glacial near shore (station 18), and midbay (station
5) (figure 3). Among individual organisms, Chuetoceros spp. was
the dominant organism in the samples examined with Thala-
siossira spp. and Nitzschia spp. present in large quantities.
Other organisms present were Eucampia antarctica, Odontella
spp., Coscinodiscus spp., Rhizosolenia spp., Actinocyclus spp.,
and Corethron spp. although distributions among sites varied
considerably (table). This tabulation of genera should not be
confused with the diversity values of the Simpson's Index,
which uses the number of species and their relative abundance
within the calculated cells per liter.

Near-surface seawater temperatures, so important to algal
growth rates (Smith and Sakshaug 1990), showed an increase
from generally cooler than 0.2 °C (-0.28 to 0.21 °C) at the

Presence and absence of genera with respect to sample site.
(A plus indicates presence; a zero indicates absence.)

Station number
Taxa	 1	5	8	12	18

Actinocyclus	 +	0	+	0	0
Corethron	 +	0	+	0	0
Coscinodiscus	0	0	+	0	0
Eucampia	 0	+	+	+	+
Odontella	 0	0	+	0	0
Rhizosolenia	 +	0	+	0	0
Unknown centrales	+	0	+	+	+
Unknown pennates	0	0	+	+	+

mouth and head of the bay to a midbay high of generally
warmer than 0.3 °C (0.29 to 1.33 °C). The data mimics infor-
mation collected during RIV Polar Duke cruise 88-3 which indi-
cated a midbay thermal high (Domack and Williams 1990). This
information supports an hypothesis of a clockwise gyre or eddy
circulation pattern within Andvord Bay which may influence
and enhance phytoplankton growth and reproduction, thereby
resulting in the exceptionally high biogenic sedimentation oc-
curring in the bay.

Although this study can provide clues to concentration pat-
terns of diatom assemblages within Andvord Bay, it must be
remembered that the values of cell density are extremely tem-
porally and spatially limited, and any conclusions to be drawn
must rest upon a more detailed and intense sampling method
than that presented here. Furthermore, because of the lack of
information on diatom assemblages within Antarctic Peninsula
fjords, this study is important as a preliminary investigation
into diatom assemblages in antarctic fjords.

This study was supported by National Science Foundation
grant DPP 89-15977 to Eugene W. Domack and Charles E.
McClennen.
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Figure 3. Diatom cell density of filter sample and species diversity
as determined by Simpson's Index with respect to sample site

0.1	 location. Note high diversity at station number 12, a glacially as-
sociated near-shore site.

Sediment-trap experiments	continental shelf, we deployed both drifting and moored arrays

in the central and western Ross Sea,	of particle interceptor traps at three sites in the central and
western Ross Sea during January and February, 1990. ParticleJanuary and February 1990	transport and dissolution/degradation dynamics in the south-
ern ocean water column control a variety of important proc-

R.B. DUNBAR and D.A. MUCCIARONE 
esses including nutrient regeneration, delivery of food to
benthic communities, and preservation of sediment records of
climate change. Many features of the carbon and silicon cycles

Department of Geology and Geophysics	 on the antarctic continental shelf are not observed in lower
Rice University	 latitudes and appear to be controlled by a combination of un-

Houston, Texas 77251 usual seasonality, great water depths, low temperatures, and
high current energies. One of our goals is to establish budgets

A. LEvENTER

	

	 for surface production, vertical and horizontal transport, and
seabed accumulation of important bioactive phases in this

Byrd Polar Research Center	 unique setting.
Ohio State University During the 1990 Polar Duke cruise, we deployed particle in-
Columbus, Ohio 43210 terceptor traps at three sites during January and February (table

1). Sites A and C are in the central and northern portions of
the western Ross Sea; site B is located in the central Ross Sea.

As part of an interdisciplinary, multi-institutional study of	Drifting arrays consisted of three or four Rice University Mk III
the biogeochemical cycles of carbon and silicon on the Ross Sea	single-cup sediment traps (2,000-square-centimeter collection

Table 1. Sediment trap samples collected from Polar Duke
January and February 1990

Depth	 Number	Duration
Site	 Latitude	 Longitude	 (in meters)	 Start date	of cups	(in days)

Site A
Mooring
Mooring

Drifter
Drifter
Site B
Mooring

Drifter
Drifter
Site C
Drifter
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