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Marine fungi: occurrence
in the southern Indian Ocean

GuNTHER BAHNWEG and FREDERICK K. SPARROW, JR.
Department of Botany
University of Michigan

During USNS Eltanin Cruise 46 the occurrence
and distribution of marine fungi in waters and bottom
sediments of the southern Indian Ocean were studied.
Samples collected at 18 different stations occupied in
subtropical, subantarctic, and antarctic waters were
processed for marine fungi with particular emphasis
op saprophytic phycomycetes. The fungi collected
during this cruise are being examined at the Univer-
sity of Michigan in Ann Arbor.

Figure 1. Several sporangia (some indicated by arrows) of a
monocentric marine phycomycete on a piece of decaying shrimp.

Figure 2. Sporangia of the same fungus. A: mature sporangium
aplanospores shortly before discharge. B: immature sporangium.

C: rhizoids.
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Preliminary results indicate that yeasts are most
abundant in the open ocean; high numbers occur par-
ticularly at stations close to or in the ice. Some of the
yeasts were identified as the smut-like basidiomycetous
forms previously reported by Fell (1968). Phycomy-
cetes, on the other hand, were primarily recovered
from water and benthic materials from the vicinity of
islands, namely Heard Island and Kerguelen Island.
Only a few phycomycetes were recovered from open
oceanic water. All of the phycomycetes are nonfila-
mentous. Some of them could be identified as mem-
bers of the genera Thraustochytrium (Sparrow, 1936)
and Dermocy.ctidium sensu Goldstein and Moriber
(1966), while others apparently represent a new genus
intermediate between those two above, which will be
described elsewhere (figs. 1 and 2).

Filamentous higher fungi ("molds") were generally
rare, their abundance increasing slightly with proxim-
itv to land.
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Distribution, biochemical activity,
and chemical composition of
plankton in antarctic waters

ANGELO F. CARLUCCI, OSMUND HOLM-HANSEN,
and PETER M. WILLIAMS

Institute of Marine Resources
University of California, San Diego

Extensive samplings were made at 16 stations dur-
ing Eltanin Cruise 46 to study biological and biochem-
ical properties of antarctic waters. Whenever possible,
samples were obtained for most of the water column
(down to 4,000 m), but most samples were from the
upper 250 m. Samples were frozen and returned to
our laboratories for studies on these properties: (1)
The distribution of microbial cells throughout the en-
tire water column. Total microbial biomass was esti -
mated by adenosine triphosphate determinations. (2)
The gross and specific chemical composition of phyto-
plankton, zooplankton, and total particulate matter.
These studies include the protein, carbohydrate, and
lipid fractions. (3) The depth distribution of particu-
late and dissolved organic carbon, nitrogen, and phos-
phorus. (4) The distribution of dissolved and particu-
late vitamins B 1, B12 , and biotin in depth profiles.
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(5) The species distribution and total biomass of phy-
toplankton cells from the surface to 100 m depth, to
be determined on preserved samples. (6) The natural
radiocarbon activity of phytoplankton, zooplankton,
and bathypelagic Crustacea and fishes. These data will
be assessed to determine the rate of transfer of photo-
synthetically fixed carbon from sea surface into the
deep ocean.

Most of the above samples are still being analyzed,
but we do have some data on dissolved vitamins, mi-
crobial biomass, and particulate nitrogen and carbon.
In 120 samples studied for dissolved vitamins, B 1 was
found in only a few samples, and hence its concentra-
tions in these waters are extremely low or nil. The
concentrations of vitamin B 12 ranged from 0 to 3.2
nanograms per liter, with the higher concentrations
being found in waters between 125 and 250 m and at
approximately 1,000 m. The total microbial biomass
as estimated by ATP determinations was fairly low
north of the Antarctic Convergence (averaging about
20 to 40 jig organic carbon in living cells per liter)
and close to the continent. At stations 4 and 5, which
were in or close to the Convergence, ATP determina-
tions indicated a biomass of 50 to 100 jig carbon per
liter, which represents about 50 to 75 percent of the
total organic carbon concentration. The total particu-
late organic carbon values in the euphotic zone ranged
from 30 to 200 jig carbon per liter. In all profiles the
particulate organic carbon decreased rapidly at depths
between 200 and 500 m, below which it ranged from
about 2 to 10 jig carbon per liter. The carbon-nitro-
gen ratios of the particulate matter ranged from about
4 to 10, without any significant variation with depth.

Our data on microbial biomass, chemical composi-
tion of the plankton, and chemical composition of the
particulates and dissolved material at various depths
will be correlated with other data (e.g., primary pro-
duction and respiration rates) when available from
other Cruise 46 investigators.

Absorption of soluble organic
compounds by polar marine

zooplankton
M. A. MCWHINNIE and R. J . URBANSKI

Department of Biological Sciences
DePaul University

Zooplankton species collected from the deep scat-
tering layer in the Indian Ocean sector of the south
circumpolar waters were studied during the antarctic
summer of 1970-1971 on Eltanin Cruise 46. Animals
were collected with a 1-m Isaacs-Kidd midwater trawl
principally from 500 m to the surface; some collec-

tions were made from 1,000 m. In the pack ice vertical
hauls were made with a 1-rn net (502-micron mesh) -
in deference to the hazards of towing. Members of the
zooplankton populations, representing five phyla and
eight genera, were measured for whole organism re-
spiration and carbon-14 glycine absorption from sea
water.

Considering the possibility that heterotrophic bac-
teria are mediators in the transfer of soluble organic
compounds from sea water to phytoplankton-feeding
species, animals were treated with antibiotics (strepto-
mycin and penicillin). Respirometric measurements
were made to determine the effect of antibiotics on
the zooplankton species whose absorption of amiho
acid was being studied.

All animals were studied at 1 ° or 3°C. and were
maintained in sea water. Subsequently animals were
incubated in C14-glycine-labelled (filtered) sea water
and were passed through several changes of filtered
(Millipore, 0.45ji) sea water before and after each ex-
perimental study.

The data show a considerable range in oxygen con-
sumption, with chaetognaths (Eukroh nia hamata)
showing the highest values (11 to 12 jii oxygen per mg
of protein per hour), followed decreasingly by a ptero-
pod mollusc (Clione antarcticus), polychaete annelid
(Tomopteris carpenteri), amphipod crustacean (Par-
athe7nisto gaudichaudii), and euphausid crustacean
(Euphausia triacantha) (2.4 ji1 oxygen per mg of pro-
tein per hour).

Treatment of these animals with 200 mg streptomy-
cin sulfate per liter of sea water or 500,000 units peni-
cillin per liter of sea water resulted in an increase in
oxygen consumption. Any change in respiration in-
duced in an organism as a consequence of exposure to
a pharmacological agent must be explained on the
basis of some physiological effect on the animal. This
action, whether stimulatory or inhibitory, must be rec-
ognized when assessing the extent of absorption of sol-
uble organic compounds from environmental sea
water. The increase in oxygen consumption ranged
from small (5 to 10 percent) and not numerically sig-
nificant, to large, significant increases (80 to 90 per-
cent) depending upon the duration of exposure to the
antibiotic (1 through 48 hours).

As in the case of oxygen consumption, C14-glycine
absorption from sea water varied with the species em-
ployed. Ranked from the highest absorption to the
lowest, the following species were studied: Calanoides
acutus (Crustacea; Copepoda), Clione antarcticus
(Mollusca; Gastropoda), Tomopteris carpenteri (An-
nelida; Polychaeta), Eukrohnia hamata (Chaetogna-
tha), Euphausia triacantha (Crustacea; Euphausi-
acea), hydrozoan medusa (Coelenterata; Hydroida),
hydrozoan nectophore (Coelenterata; Siphonophora),
and Parathemisto gaudichaudii (Crustacea; Amphi-
poda). Animals treated with antibiotics showed an' in-
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