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Figure 1. Marine phycomycete recovered from water samples	Figure 2. Marine phycomycote recovered from water samples
at the Antarctic Convergence (station 4).	 collected in front of the Ross Ice Shelf (station 14).

Eltanin Cruise 46 (Bahnweg and Sparrow, 1971)
in the southern Indian Ocean.

In contrast to the results of Cruise 46, yeasts also
were rare. Using methods described previously
(Bahnweg and Sparrow, 1972) yeasts were found
either to be absent or to occur only in very low
numbers in the samples that were studied. However,
crustaceans collected at stations 14 through 18
(mainly Euphausia crystallorophias) were exceptional
in that they were always found to be associated with
yeasts. The nature of this association is not known to
us.

Saprophytic phycomycetes were recovered from
water samples at nine of 17 stations. The diversity
of species was greatest at the first three stations in
subantarctic waters, where, among others, there was
Aplanochytrium kerguelensis (Bahnweg and Spar-
row, 1972). A. kerguelensis was found near the
Kerguelen Islands during Cruise 46. Another ap-
lanospore-forming fungus, which appears to be a
new species, was found and will be described later.
Zoosporic phycomycetes were recovered from bottom
sediment collected near Campbell Island.

Noteworthy was the unusual occurrence of a
dense phycomycete population, made up of only one
species, south of the Antarctic Convergence at sta-
tions 4 and particularly 5 (fig. 1). The same or-
ganism and others were found in water samples and
bottom sediment from station 10 in the Ross Sea
and again at stations 14, 16, and 17 in front of the
Ross Ice Shelf.

All of the phycomycetes we found in antarctic
waters south of the Polar Front are somewhat similar
to Dermocystidium sp. sensu Goldstein and Moriber
(1966) in that they have neither rhizoids nor motile
zoospores. Since the similarities arise through the
absence rather than the presence of well defined
characteristics, further study is needed to elucidate

the taxonomic relationships of these organisms. By
comparison of such characteristics as cell dimensions,
colony morphology and consistency, and coloration, it
becomes obvious that more than one species is in-
volved (figs. 1 and 2).

This work was supported by National Science
Foundation grant GA-16097 to Dr. Frederick K.
Sparrow. Representatives aboard Cruise 51 were
Gunther Bahnweg (University of Michigan) and
Kurt-Eberhard Nehring (Georg-August-Universitat,
Göttingen, Germany).
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Fatty acid exchange among
trophic levels of the Ross Sea:

phytoplankton, copepods,
and euphausiids
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Department of Biochemistry and Biophysics
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Fatty acid types and proportions were studied in
the unfractionated lipids of three samples of Euphau-
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sia superba (stations 8, 9, and 11), seven samples of
E. crystallorophias (stations 11 and 13-17), eleven
samples of phytoplankton (stations 7-9, 11, 13-15,
and 18), and eleven samples of copepods (stations
7-9, 11, and 18), collected in the Ross Sea during
Eltanin Cruise 51. The fatty acid profiles of the
three samples of E. superba resembled each other
closely. In two cases in which the hepatopancreas
and stomach were analyzed separately from the re-
maining carcass, the fatty acid compositions were
almost identical, suggesting that very little differ-
entiation of organ lipids occurs in these animals. The
fatty acid patterns of the E. crystallorophias samples
were also similar to each other but differed markedly
from those of E. superba: E. Crysta.11orophias lipids
contained less C 14 and C16 saturated fatty acids and
about twice as much C 18 monoenoic acid (40 to 48
percent of the total acids) than E. superba. The con-
tent of C20 and C22 penta- and hexaenoic fatty
acids (HUFA) was practically the same in both
euphausiids. Therefore, owing to the large excess of
monoenoic acid, E. crystallorophias lipids are more
unsaturated than those of E. superba.

In an attempt to determine trophic relationships
through the study of lipids, the fatty acid profiles of
the two euphausiids were compared to those of
phytoplankton from corresponding stations. We
found a higher degree of similarity between E. su-
perba and phytoplankton fatty acid patterns than
between those of E. crystallorophias and phytoplank-
ton. In particular, the phytoplankton of station 11,
which contained abundant Fragilaria sp., showed the
fatty acid pattern closest to that of E. superba. Very
little correlation could be established between the
fatty acid profiles of euphausiids and copepods. The
copepod collections from stations 11 and 18 were

abundant and could be fractionated by means of
sieves of various sizes. When the fatty acid profiles
of those copepod fractions were compared to those
of phytoplankton from stations 11 and 18, close simi-
larity was found with the copepods between 0.5 and
2 millimeters in size. Larger or smaller copepods did
not show the same agreement.

Copepods were very rich in HUFA, each of the
samples examined containing about 40 percent of
these acids. Euphausiid lipids contained about 25
percent HUFA. Phytoplankton levels of HUFA
varied between 3 and 35 percent. The fact that all
the phytoplankton samples contained HUFA suggests
that these acids may originate in phytoplankton and
then be transferred to the upper trophic levels, where
they are concentrated by a process as yet unknown.
The fatty acids of a sample of the amphipod Para-
themisto gaudichaudii (station 4) closely resembled
both in type and proportions those of a sample of the
same organism found in the stomach of sei whale
caught in antarctic waters south of Africa in 1967.

This work was supported by National Science
Foundation grant GV-30413.

Stable carbon isotope variations
in the antarctic marine ecosystem
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Our program goals for USNS Eltanin Cruise 51
were-

1. To collect all types of biota with special em-
phasis on subdividing net tows into all possible corn-

Eltanin Cruise 51 sample collection for carbon isotope analysis.

Station	 1	2	3	4	5	6	7	8	9	10 11 12 13 14	15 16 17 18 Total

Sediment
Core	 1	 1	3	1	2	1	2	1	 1	2	1	117
Menzies	 1	 2	 1	 4

Water
Total CO2	 6 5	3	 4	6	24
DOC	 66	5	 4	3	24

Biota
Bulk	 1	1	 4	1	14	 1	1	1	15
Euphasiids	 1	 1	1	1	2	2	1	2	1	12
Phyto	 1	1	1	 1	1	 1	1	1	 8
Fish	 1	 1	1	5	2	1	2	2	1	3	 19
Kelp	 1	 1
Sponges	 1	 1	 1	 3
Anelids	 1	 1	 2
Salps	 1	 2	 1	2	 6
Parathamistas	 1	1	 2
Pterapods	 2	1	 2	 1	 6
Amphipods	 2	1	2	1	 1	1	 8
Chaetognaths	 1	 1	1	 3

Other	 1	 1	1	2	3	2	2	1	 13
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