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Our objectives during this final year of the Ross Ice
Shelf Project (RIsP) continued to be estimation of the
biomass and metabolic activity of bacterioplankton, phy-
toplankton, and zooplankton in the water column be-
neath the Ross Ice Shelf at site J-9 (82°22'S/ 168°37'W).
Preliminary results from last year's work have been re-
ported by Holm-Hansen et al. (1978) and Azam et al.
(1979). The biological work this year was greatly facili-
tated by the large diameter (-75 cm), relatively clean
access hole that did not have the diesel fuel contami-
nation that interfered with our work the previous year.
The fresh water used in melting the access hole was not
completely pumped out of the hole as planned, however,
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Concentration of adenosine triphosphate In the water col-
umn below the Ross Ice Shelf at Station J-9. Bars Indicate
range of ATP values obtained at each depth from water bot-
tle samples; circles show the ATP values obtained on

pumped water samples.

so the water in the hole was mostly fresh and had a layer
of mushy ice at the surface which interfered with our
nets and some of the sampling bottles. The water within
the access hole was found to contain relatively large
amounts of grayish-brown material which did not con-
tain measurable chlorophyll; the microbial biomass within
the hole was very low, as the adenosine triphosphate
(ATP) concentrations were less than 0.1 ng ATP/liter. The
ice thickness at site J-9 was 412 meters, and the water
column was about 234 meters deep.

Water samples were obtained either by bottles (9.0
liter Pvc Van Dorn or 5.0 liter Niskin) or by pumping
(submersible pump and hose) during the period Decem-
ber 8-21, 1978. Net tows were made between December
13-21 with a modified English-style net with an um-
brella-like opening and closing action. Vertical hawls
were made from various depths in the water column (1.0
in net-mouth) to within a few meters of the bottom of
the ice shelf, where the messenger-activated closure of
the net occurred. The mesh size of the net was either 35
or 200 Am. All samples were processed shortly after re-
trieval in the laboratory at J-9. In general, the results
from this year's work substantiate those from the last,
but are broader in scope and significance due to the
number and uncontaminated nature of the samples, and
because it was possible to make net tows this year.

Bacterioplankton. The abundance of bacteria in the
water column was determined by epifluorescent micros-
copy of acridine-orange stained cells, and found to
range between 3 and 5 x 106 cells 1 1 . Autoradiographic
studies, which indicate the numbers of metabolically ac-
tive cells, are in progress. The mean numbers of bacteria
in the sediment samples were 1.5 x 108 cells g dry wt'
in the upper 2 cm and 3 x 10 cells g dry wt` at 9 cm.

Macromolecular synthesis by heterotrophic bacteria
was determined by measuring the incorporation of tn-
tiated thymidine and 1-leucine, into DNA and protein,
respectively. Leucine incorporation was found to occur
at a low, yet measurable, rate. The results confirm those
of the previous year (Azam et al., 1979); there is slow
turnover of dissolved organic matter beneath the ice
(turnover time of 1-10 years).

Soluble reactive phosphorus content at 200 in
the ice shelf was 2.27 AM with a turnover rate of 0.04%
day-' (turnover time of nearly seven years), from one
set of experiments. Ammonia levels ranged from 3.92
AM at 2 m below the ice to 0.27 AM at 236 in the
ice, showing a consistent decrease with depth. Nitrite
levels (-0.02 M) were low and constant throughout the
water column. Nitrate concentrations showed a mini-
mum of 28.7 AM at 125 m, increasing to 30.1 AM at 2
in 	30.6 AM at 236 m.

Total Microbial Biomass. The concentration of ATP at
various depths are shown in Fig. 1. It is seen that the
pumped samples gave lower numbers than bottle sam-
ples; it should be noted that the ATP data obtained the
previous year were all from pumped samples, as the
diesel fuel in the access hole that year prevented reliable
bottle samples. There does appear to be more microbial
biomass in the upper portion of the water column, which
could be the result either of growth and predation ef-
fects, or caused by the dynamics of the physical mixing
regime. The sediment contains much higher density of
live microbial cells than the water-column; ATP concen-
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trations were about 2.5 and 1.0 ng ATP per gram dry
weight sediment in the upper 2 cm and at 9 cm depth,
respectively. This amounts to approximately 1 mg bac-
terial carbon per m2 in the upper sediment.

Phytoplankion. Chlorophyll concentrations in the water
column were not measurable by our usual methods (less
than 0.005 g/liter). The sediment was essentially devoid
of chlorophyll, or its degradation products. Extraction
of 12 grams of sediment followed by thin-layer chro-
matography did not reveal any of the usual pigments
found in sediments. The water samples a9d net samples
(preserved either in buffered foramlin or Lugol's iodine
solution) are currently being examined by microscopy;
preliminary inspection shows significant numbers of
Peridinium sp. (Dinoflagellate) and Fragilariopsis sp. (Dia-
tom). These cells appeared to have cell integrity when
examined at J-9 and did not stain with Evans Blue, sug-
gesting that the cells were alive.

Zooplankton. All net tows contained between 5-20 am-
phipods (identical in appearance to those described by
Lipps et al., 1979) in addition to an assortment of smaller
zooplankton. Preliminary examination of the preserved
samples has shown copepod nauplii and adults, radi-
olarians, and a few polychaete larvae. We do not know
if the amphipods are normally found throughout the

water column or if they represent individuals which es-
caped from traps deployed by other investigators.

Results from 1978 field work confirm the existence
of a diverse yet sparse, possibly indigenous, flora and
fauna under the Ross Ice Shelf. Sample and data anal-
yses, when completed, promise to provide some insights
into the mechanism of energy supply to the biota in this
remote ecosystem.

The field party consisted of J . Ammerman, L. Camp-
bell, A. F. Carlucci, J . Fuhrman, 0. Holm-Hansen, S.
Horrigan, and M. Wolfe. We acknowledge the help of
the RISP staff and wish to thank S. Jeffrey for help with
pigment analyses. This work has been supported by Na-
tional Science Foundation grant DPP 76-22134.
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Texas A&M personnel had a valuable opportunity
during the 1978-79 austral research season to partici-
pate in two cruises of ARA Islas Orcadas in the Scotia Sea
and the northern Weddell Sea. Our main objective was
to study the seasonal variability of phytoplanktonlzoo-
planktonlnutrient chemistry by exploiting a unique
chance to compare the similar cruise tracks and station
positions of the austral late winter/early spring cruise
(cruise 17, from 2 September to 14 October 1978) with
the subsequent austral summer cruise (cruise 19, from
22 February to 9 April 1979). Figure 1 shows the cruise
tracks, with the 17 biological stations occupied during
the winter/spring cruise and the 26 occupied during the
summer cruise.

During these two cruises, we adopted a multi-discipli-
nary approach to the investigation of hydrography, nu-
trient chemistry, ATP, CHN, particulate organic carbon,
suspended solids, microbial studies, standing crop, pri-
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Figure 1. Islas Orcadas cruises 17 and 19 In the Scotia Sea
and northern Weddell Sea.

mary productivity, vertical distribution and composition
of phytoplankton, ice algae, chemical fractionation of
carbon-l4-labeled phytoplankton, particulate lipid and
amino acid analysis, and downwelling irradiance.

During both cruises there were extensive sampling
programs on transects across the polar front in the
Drake Passage and northwest of South Georgia Island.
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