
pods, studied in the Pacific sector during Eltanin
Cruises 17-19, utilize soluble nutrient (McWhinnie
and Johanneck, 1966) as do a number of species
studied in the Indian Ocean sector during Eltanin
Cruise 46 (McWhinnie and Urbanski, 1971).
Through study of more than 300 individual animals
belonging to the groups noted above, the data ob-
tained during Eltanin Cruise 51 support earlier in-
terpretations concerning a direct route of absorption
of soluble organic componds by zooplankton includ-
ing crustaceans. Treatment with antibiotic does not
decrease the amount of carbon-14 amino acid in-
corporated into the ethanol-insoluble fraction, or the
whole, of animal homogenates. Present indications
are that uptake occurs in increasing amounts in a
sequence as follows: Calanoides acutus, euphausiids
(three species), Parat hem isto gau dichau dii, P/i ronima
sp., Salpa sp.; uptake by saips is many orders of
magnitude greater than that of other species studied.
The uptake of leucine by crustaceans is the same or
greater than that reported for glycine by the tem-
perate brittle star Ophiactis arenosa (Stephens and
Virkar, 1966) and polychaete annelids (Southward
and Southward, 1972). The energy provided by this
route in metabolism of antarctic fauna will be de-
termined and will contribute to quantitative esti-
mations of energy transfer.

Zooplankton density was estimated by collecting
samples with quantitative closing "bongo" nets of 303-
micrometer mesh (McGowan and Brown, 1966) and
free-fall closing nets of 200-micrometer mesh (WP.,
net, UNESCO). Approximately 50 samples were col-
lected principally from the Ross Sea stations (9 to
19), and 77 measurements of respiration were made.
The respiration values for microzooplankton (same
as "net" plankton) ranged principally from 0.132 to
0.629 with a majority at 0.3 to 0.5 but a few values
as high as 1.167 microliters of oxygen per milligram
(dry weight) per hour. Biomass samples collected
with free-fall nets ranged from 1.67 to approximately
67 milligrams (dry weight) per cubic meter. Thus,
final respiration rates may be expected to range
from 1.0 to 43 microliters of oxygen per cubic meter
per hour. Converting to other units, an intermediate
value within this range would be about 0.054 milli-
gram-atoms of oxygen per cubic meter per day. This
value is considerably below a number of values re-
ported for ultraplankton concentrated from the upper
500 meters of western Atlantic and eastern Pacific
water (Pomeroy and Johannes, 1968). These sam-
ples will be analyzed further with microcalorimetry.
Energy requirements for maintenance and energy
content of these trophic levels should further clarify
the metabolic dynamics of the antarctic marine eco-
system.

The studies on this cruise could not have been so
comprehensive without the efficiency and assistance
of Christine A. Kirchenberg and Joseph E. Schwarz,
to whom our gratitude is extended. Financial sup-
port for this study was under National Science
Foundation grant GV-27109.
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Marine phycomycetes:
occurrence south of New Zealand

and in the Ross Sea
GfiNTHER BAHNWEG and FREDERICK K. SPARROW, JR.

Department of Botany
University of Michigan

During USNS Eltanin Cruise 51 (McWhinnie,
1972) the occurrence and distribution of marine
fungi south of New Zealand and in the Ross Sea
were studied. Primary emphasis was given marine
phycomycetes, although the occurrence of yeasts and
filamentous higher fungi (molds) also was recorded.
However, no attempt was made to identify the latter
or to maintain cultures for further study.

Fungi were recovered primarily from water sam-
ples collected at 17 stations by membrane and glass-
fiber filter techniques. In addition to water samples,
bottom sediment, floating algae (kelp), phytoplank-
ton, and zooplankton collected at selected stations
were examined for saprophytic fungi.

The phycomycetes collected during the cruise are
currently being studied at the University of Michigan
in Ann Arbor.

Preliminary results indicate that "molds" are
rather infrequent in oceanic waters, a finding that
correlates well with the results obtained during
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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

NESTOR R. BOTTINO
Department of Biochemistry and Biophysics

Texas A&M University

Fatty acid types and proportions were studied in
the unfractionated lipids of three samples of Euphau-
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