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Chemical and microbial
characterization of particulate

organic matter in Scotia Sea and
northern Weddell Sea

M. C. KENNICUTT II, R. A. WARNER, and
S. Z. EL-SAYED

Department of Oceanography
Texas A&M University

College Station, Texas 77843

In a joint cooperative program between U.S. and Ar-
gentine scientists and with support from the Argentine
Navy, Texas A&M personnel participated in both the
austral late winter/early spring cruise 17 and the austral
summer cruise 19 of the ARA Islas Orcada.c to the Scotia
Sea and the northern Weddell Sea. Presented here are
the preliminary findings on surface lipids, heterotrophic
'4C uptake, and chemical fractionation of autotrophic
14C uptake taken from the two multidisciplinary cruises.

The chloroform-extractable lipid fraction of near-sur-
face particulate matter in the Scotia Sea was studied with
large volume samples (70-90 liters) collected at stations
3, 5, 6, 18, 24, 28, and 30 (El-Sayed et al., 1979). Gra-
vimetric analysis of lipids (Jeffrey, 1979) showed that
lipid material ranged from 10 to 35 percent of the par-
ticulate organic carbon. Lipid concentrations varied
from 3.5 to 30.9 micrograms per liter and are compar-
atively lower than previous reports of particulate lipids
of 90 to 200 micrograms per liter in the Scotia Sea (Jef-
frey and Bottino, 1966; Jeffrey and Bottino, 1967). This
discrepancy may be related to differences in the time of
year and the sample sites. The concentration of lipids
collected in the ice pack appeared to be lower than the
concentration in open water. Lipid content did not cor-
relate with the content of ATP, total organic carbon, chlo-
rophyll, or nutrients, but correlation was demonstrated
between particulate organic carbon concentration and
lipid concentration (correlation coefficient = 0.7).

The lipid samples were further characterized by gas
chromatography and gas chromatography/mass spectro-
metry, and a series of n-alkanes from C 16 to C32 were
detected. Total alkane concentration varied from 18 to
79 nanograms per liter (ng/l). Alkane concentration in
surface particulates of the Gulf of Mexico, reported by
Jeffrey in 1979 (20 to 90 ng/l in fall; 90 to 250 ng/1 in
winter) and by Calder in 1976 (55 ng/l in fall; 49 ng/l in
winter) are very similar to those for the Scotia Sea. A
series of olefins and the branched chained hydrocarbons
(pristane and phytane) were observed in the lipid sam-
ples, along with free fatty acids and fatty acid esters,
Numerous unidentifiable peaks were present in the
chromatograms of the lipid samples. Further studies arc
in process to identify more compounds in the lipid sam-
ples, to define seasonal variations, and to determine an
differences between lipids in temperate climates and
those in polar climates.

On ARA Islas Orcadas cruise 19, six stations were oc
cupied in which triplicate four-liter surface samples wer
inoculated with 200 iACi of NaH'4CO3 ; after 12 hours ol
incubation, these were fractionated into proteins, poly.
saccharides, and lipids (Bligh and Dyer, 1959; Morris
Glover, and Yentsch, 1974). Samples laced with HgCl
were used as controls. From each sample, primary pro
ductivity and chlorophyll measurements were made. In
corporation predominately occurred in the protein frac
tions—in polysaccharides from 10 to 30 percent and ir
lipids less than 1 percent. All these fractions, as well a:
primary productivity, were highest off of Zavadoski Is
land (station 21) and lowest at the polar front (statior
32).

Glucose and glycolic acid labeled with ' 4 C were inocu
lated into triplicate 250-milliliter subsamples while du
plicate subsamples laced with HgC1 2 were run as control:
(Smith, 1967, modified). Sterile butterfly Niskin bag:
were used to sample from 5 meters and all material:
were autoclaved and prechilled. During cruise 17, th
glycolic acid was preferred over the glucose by an orde:
of magnitude; the reverse occurred, but to a lesser de
gree, during cruise 19. Overall uptake values for cruis
17 were lower than for cruise 19 (figures 1 and 2) ant
these values will be compared to microbial biomass t
determine if population changes account for the differ
ences in uptake. Direct microbial counts using scanninl
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Figure 1. Isles Orcadas cruise 17 means and ranges for in-
corporated 'C glucose and glycolic acid.

electron microscopy, viable bacterial counts, and auto-
radiography, as well as other parameters (El-Sayed et al.,
1979), were measured on both cruises. Correlation coef-
ficients will be determined to produce a more complete
:haracterization of the chemical and microbial particu-
[ates.

These research efforts have been supported by Na-
:ional Science Foundation grant DPP 76-80738-Aol.
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