
Utermöhl inverted microscope procedure at 400X magnifica-
tion. Many small (2-10 microns in diameter), unidentified
"Monads" were seen, with the largest number of approx-
imately 10,000 cells per liter being found in the 200-meter
sample. A few naked dinoflagellates were seen. Larger
phytoplankton were counted in the pumped samples which
had been filtered through a 35-micron nytex mesh net. Be-
tween 10 and 200 cells per cubic meter were seen at all depths
sampled, and consisted mostly of pennate diatoms, together
with a few centric diatoms and dinoflagellates.

Zooplanklon. A few nassellarian radiolarians were seen in
the preserved net samples, in addition to the lorica of one tin-
tinnid which still retained the protoplast of the ciliate.
Metazoan forms observed included naupliar and post-
naupliar copepods of the genus Oithona. Several specimens of
another segmented metazoan, probably a polychaete larva,
were seen in the water sample from 20 meters.

The results of this year's field work thus indicates that
there are viable and metabolically active planktonic popula-
tions of organisms in the water column beneath the Ross Ice
Shelf. The data available do not permit us to conclude that
there is an operational food web in this cold and aphotic en-
vironment, as all the organisms seen in our samples might
merely represent the remnants of those populations existing
in the water mass advected from the open Ross Sea to beneath

the ice shelf. Resolution of such questions will depend upon
data on the residence time of water beneath the ice shelf, in
addition to further biological studies on rates of production
and trophic transfer in these populations living beneath the
Ross Ice Shelf. The field party for this work consisted of:
Farooq Azam, Lisa Campbell and David M. Karl.

We thank F. M. H. Reid and J. R. Beers for examination
of phytoplankton and zooplankton samples. This work was
supported by National Science Foundation grant DPP
77-26394.
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Working aboard USCGC Glacier from 19 December 1977 to
16 January 1978, we obtained data on plankton in the Ross
Sea and investigated the distribution, biomass, and metabolic
activity of microbes and plankton between New Zealand and
Antarctica. Eighteen stations were occupied—two north of
the Polar Front and five close to the Ross Ice Shelf between
Ross Island and the Bay of Whales (see map in Et-Sayed et
al., 1978).

Bacteria. The function of bacteria in antarctic waters is not
well understood. Sorokin (1971) and Pomeroy et al. (1969)
suggest that microbial activity is so depressed by low tem-
peratures that bacteria does not have significance in the food
web. Our results in McMurdo Sound, however, suggest that
bacterial biomass and activity in antarctic waters are com-
parable to those measured in temperate waters (Holm-
Hansen et al., 1977a). During the Glacier cruise, we took water
samples between the surface and 1,000 meters to determine
(a) total bacterial numbers as estimated by epifluorescent
microscopy, (b) rates of assimilation and respiration of

radiolabelled organic substrates, (c) bacterial uptake of
organic substrates as demonstrated by micro-autoradiogra-
phy, (d) the species and numbers of luminous bacteria, and
(e) the rates of conversion of nitrate, nitrite, and ammonia by
use of substrates labelled with nitrogen-15.

Nitrite was found at low levels (< 0.1 /AM) throughout the
upper water column, with no strong relationship to either the
nitrate or ammonium concentrations or to the light attenua-
tion profile. Simulated in situ incubations using 15N-labeled
substrates were done to investigate the source of the nitrite
present. The results of three experiments indicate that the
predominant source for nitrite is ammonium and not nitrate.
This finding is similar to that of experiments done off the
coast of southern California.

The numbers and species of luminous bacteria were
determined in water samples obtained between the surface
and 1,000 meters, and also from the guts of marine fish col-
lected in McMurdo Sound. Total numbers of luminous col-
onies grown on media were so low we could not determine
whether one temperature favored the isolation of one species
of luminous bacteria over another. The gut isolations were
done by direct plate smears and dilutions of the gut contents
in sterile sea water and subsequently spread plated onto Sea
Water Complete agar. In all, 96 luminous bacterial isolates
were obtained. Twenty-four of these were obtained in the
warmer waters off New Zealand. Nineteen were isolated from
deep (500-1,000 meter) waters north of the Polar Front. Four
came from the station in the convergence zone; all were
Beneckea harveyi, considered a warm water species. Ten iso-
lates were obtained from McMurdo Sound and along the
Ross Ice Shelf, and 39 came from the guts of the fish Tre-
matomus bernacchhi. P/zotobacterium phosphoreum accounted for 50

130	 ANTARCTIC JOURNAL



percent of isolates from the sea water samples and 15 percent
of those from fish guts. The remainder of the isolates from
both groups appear to be a new species closely related to P

fischeri, except for one isolate from each group that appears to
be a totally new species or genus of luminous bacteria (Paul
Baumann, personal communication).

Phytoplankion. A basic antarctic question is how the growth
rates of phytoplankton (the base of the food chain which sup-
ports the krill population) are controlled or limited by
nutrients, light, and temperature. Holm-Hansen et at.
(1977b) suggest that antarctic phytoplankton grow slowly
(0.02-0.15 doublings per day) and that significant popula -
tions are active at low light intensities (less than 1 percent of
the light intensity incident upon the sea surface). Aboard
Glacier, also, our nitrogen-15 uptake measurements of sam-
ples from a Phaeocystis bloom near Ross Island showed that
uptake of both nitrate and ammonium was very slow; the
specific turnover time for both nitrate and ammonium was
about 0.03 per day.

In our previous work, we measured the attenuation of
light in the water column using secchi disk readings. There
may be an error in our calculated light flux in the lower por-
tion of the euphotic zone for two reasons: (1) when working
on a drifting icebreaker, the wire angle of the secchi disk
sometimes approaches 45°, making estimation of the vertical
distance difficult; and (2) we commonly deploy and recover
the bottles in darkness; this was not possible when south of
the Antarctic Circle, and the bottles were exposed to higher
light during deployment and recovery. During the Glacier
cruise we eliminated these problems by measuring the light
flux using submersible Quantum Scalar Irradiance Meters
(Booth, 1976). These were of two types: one automatically
records the flux of photosynthetically active light quanta as a
function of depth; the other has small units at the same depth
as the bottles containing radiocarbon, which integrate the
light flux during the entire incubation period. The biomass of
phytoplankton in the water samples was estimated by
measurement of adenosine triphosphate (Holm-Hansen and
Booth, 1966). Our data on phytoplankton biomass and light
attenuation in the water column, when combined with the
radiocarbon and chlorophyll measurements by Texas A & M,
will enable calculation of specific growth rates and quantum
efficiency of the phytoplankton.

The field party on Glacier consisted of 0. Holm-Hansen;
E. Moussalli, R. J . Olson, and B. M. Tebo. We thank the
U.S. Coast Guard for their help in these studies. The
research was supported by National Science Foundation
grant DPP 77-26394.
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A cooperative study of the phytoolankton/
zooplankton/nutrient chemistry of the Ross Sea by Texas
A&M University and Scripps Institute of Oceanography was
conducted on the USCGC Glacier during December 1977-Janu-
ary 1978. Eighteen oceanographic stations between New Zea-
land and McMurdo Sound and off the Ross Ice Shelf were
occupied (see map). The Texas A&M program focused on
the biogeographical distribution, primary production, and
metabolic activities of the phytoplankton and included an ex-
tension of the study of ice-algae we initiated in February-
March 1977 in the Weddell Sea (see El-Sayed and Taguchi,
1977). Special attention also was given to metabolic measure-
ments of zooplankton oxygen utilization and ammonia excre-
tion during this cruise and at Palmer Station.

At the 18 stations occupied by Glacier, water samples were
collected at eight depths corresponding to 100, 50, 25, 12, 6,
1, 0. 1, and 0.01 percent of incident light levels for estimation
of concentrations of chlorophyll a, b, and c, phaeopigments,
cell counts, and species composition of phytoplankton. Verti-
cal net (35 micrometers) tows also were made for
phytoplankton species composition. Size fractionation experi-
ments were conducted to determine the percentage contribu-
tion of nannoplankton to primary production and
phytoplankton standing crop. Primary production was deter-
mined by nine in situ experiments using the C14 (radioac-
tive carbon) uptake method of Steemann Nielsen (1952). At
all the stations, hydrocasts were made for determining tem-
perature, salinity, dissolved oxygen, inorganic nutrients,
hydrogen-ion concentration, and alkalinity. Zooplankton
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