
Station were joined by DeLaca (microbiology), Gian-
nini (chemistry), and Kauffman (invertebrate physiolo-
gy) in early December. Haley (geology) joined the
group later that month.

RV Hero was used to recollect at three of the areas
sampled last year: Deception Island; Arthur Harbor,
Anvers Island; and Port Lockroy, Wienke Island; and
to make our zoogeographic study more complete by ex-
tending it south to Adelaide Island. Additional sample
stations were collected in and around the recently active
volcano, Deception Island, in order to make existing
transects more complete. Scuba diving with underwater
photography were used in these localities as aids in
interpreting collected data.

DeLaca, Giannini, Haley, and Kauffman completed
over 180 scuba dives along the Antarctic Peninsula.
Reconnaissance dives with sample collections and under-
water photography were accomplished at King George
Island, Deception Island, Sail Rock, Arthur Harbor vi-
cinity, Lemaire Channel, Argentine Islands, and the
southern tip of Adelaide Island. The majority of our
diving operations, however, were confined to the areas
adjacent to Palmer Station, where two permanent transect
lines and five sampling areas were established for year-
round observations.

Most of the diving and laboratory activities were di-
rected toward documentation and investigation of micro-
distributions of foraminifera and associated organisms
within selected microhabitats (macro algae and sedi-
ment). It is known that the distribution and abundance
of living benthic foraminifera is extremely variable.
This variability depends partially on the nature of the
substrate (Boltovskoy, 1971). Culturing of microor-
ganisms, respiration studies, and physical and chemical
analyses were performed in the laboratory at Palmer
Station.

Preliminary data show a high index of horizontal and
vertical heterogeneity in the microdistribution of forami-
nifera in sediment. Substrate specificity of various
microorganisms including foramini fera for species of
macro algae (Plocamium coccineum and Picconiella p/u-
mosa) was demonstrated. Comparisons of numerous en-
vironmental parameters within the plants to those in the
surrounding water show marked differences. The
environments created by these plants and the organisms
contained within them are resistant to diffusion. These
maintained gradients include concentrations of carbo-
hydrates and organic material (both dissolved and par-
ticulate) and populations of bacteria, yeast, and uni-
cellular algae that are significantly higher than in the
surrounding water. Presence and increased numbers of
foraminifera appear correlated with increased biomass
and diversity of microorganisms. Evidence of antibiosis
has been demonstrated.

Krebs returned to the United States in February while
DeLaca and Stockton terminated summer field activities

in early April. Giannini, Haley, and Kauffman remained
at Palmer Station to continue laboratory investigations
and field observations with the use of scuba diving
throughout the austral winter.
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Ecological studies of echinoderms
and general marine collecting
along the Antarctic Peninsula
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Ecological and taxonomic studies of echinoderms were
conducted in February and March 1973, aboard RV Hero
in the vicinity of Anvers Island and south to Adelaide
Island and Marguerite Bay. These investigations were a
continuation of field and laboratory studies begun at
Palmer Station and vicinity in 1972 (Dearborn et al.,
1972). Field personnel this year from the University of
Maine were Dr. A. John Jordan, research associate, and
Mr. Stephen M. Fried, a graduate student in the De-
partment of Zoology working under the direction of Dr.
James D. McCleave. Messrs. Harold T. King and John
E. Miller of the Smithsonian Oceanographic Sorting
Center assisted with the echinoderm studies and were
responsible for general collecting of all other organisms
for the sosc under a cooperative program with the
University of Maine. Their field work for the Smith-
sonian was arranged by Dr. H. Adair Fehlmann, director
of the sosc.

A total of 201 stations ranging from terrestrial and
intertidal locations to depths of 750 meters were sampled.
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Figure 1. EG&G underwater
camera in use aboard RV
Hero in the Lemaire Channel,
south of Anvers Island. Long
cnidarian stalks and tentacles
and a gelatinous ascidian col-
ony hang from the camera

frame.
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Figure 2. Bottom photograph taken at about 100 meters below the
sea surface, off Janus Island near Palmer Station. Two specimens
of Promachocrinus kerguelensis, the most abundant crinoid on the
Antarctic Shelf, lie attached to several gorgonids. The crinoids are
in an extended feeding posture. A regular urchin, Sterechinus, is
in the upper left.

The gear used and number of stations involved for each
activity were: EG&G underwater camera (79, fig. 1),
grabs (60), Blake or beam trawls (25), trynet or other
small otter trawl (20), dip net (5), scuba (2), wire
shrimp and lobster traps (2), Isaacs-Kidd midwater
trawl (2), long line (1), and hand collecting at ter-
restrial locations (5). Some bottom grabs and the scuba
stations were made in conjunction with or by personnel
involved in a study of foraminifera directed by Dr.
Jere Lipps of the University of California, Davis.

Analyses of the benthic fauna, particularly echino-
derms, are in progress. The bottom photographs obtained
in 1973 will be of special help in this regard. Some of
the photographs show crinoids and other echinoderms in
association with particular organisms that serve as sub-
strate, food, or both (fig. 2). Several assemblages of
bottom organisms were noted from the collections and
photographs. These include a sponge -ectoproct mat, a
cnidarian•ascidian complex, and an asociation of stylas-
terine corals and ectoprocts. The latter association, an
especially good habitat for crinoids and ophiuroids, oc-
curred in 440 to 480 meters in the Bismarck Strait.

Two objectives of the original proposal for echinoderm
studies were to investigate the relationship between the
ophiuroid genus Ophiurolepis and an epizoic sponge
lophon, and the taxonomy and ecology of the crinoid
genus Notocrinus. Our field work in 1972 yielded few
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specimens of any of these organisms (Dearborn et al.,
1972). Fortunately, the present field collecting yielded
sufficient material to proceed with both these studies.
Only Ophizirolepis inhabiting sponge-ectoproct mats ap-
pear to be colonized by lophon. As Fell (1961) has
pointed out, the infestation by lophon is most heavy on
one species, Ophiurolepis gelida, although at least one
other species of the genus, 0. brevirima, can serve as
host. One of the important questions in our ecological
work is why this epizoic sponge is so specific in its
relationship to just one member of a very common
ophiuroid genus containing at least four relatively com-
mon antarctic species. Jophon first becomes established
on the radial shields of the brittle star, then spreads to
other large plates of the aboral surface and eventually
covers most or all of the upper disc surface (fig. 3).
The infestation spreads in a fairly predictable sequence
to the interradial portions of the oral surface of the disc,
the proximal dorsal arm plates, and finally to the proxi-
mal ventral arm plates.

Laboratory work aboard ship was concerned primarily
with observations on food preferences of asteroids, es-
pecially Labidiaster annulatus and Porania antarctica.

Specimens of terrestrial and marine plants and all
invertebrates other than echinoderms will be deposited at
the sosc for future distribution to specialists. In addition
to echinoderms for the present investigation, fishes of
the families Harpagiferidae, Channichthyidae, Bathy-
draconidae, and Zoarcidae also have been sent to the
University of Maine for study by Dr. Hugh H. DeWitt.

We gratefully acknowledge the efforts of Captain
Lenie and the crew of the RV Hero in providing excel-

Figure 3. A specimen of the brittle star Ophiurolepis gelida,
heavily infested with the epizoic sponge Iophon radialus. In this
specimen three radial shields are still visible although in many
instances the entire disc is covered by the sponge. Disc diameter

= 13 millimeters.

lent logistics. This work was carried out under National
Science Foundation grants GV-24157 to John H. Dear-
born and GA-4105 to H. Adair Fehlmann.
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Respiration of antarctic echinoderms

BRUCE W. BELMAN

Department of Biology
University of California at Santa Barbara

The asteroid Odontaster validus and the echinoid
Sterechinus neumayeri are conspicuous components of
the shallow marine benthic community in the Antarctic,
especially near McMurdo Station (Dayton et al., 1970).
The investigation described here deals with aspects of
the respiratory physiology of 0. validies and S. neumayeri
with special emphasis on the contribution of the body
wall to the oxygen consumption of the intact organism.
The effects of elevated temperature on the oxygen con-
sumption of these species also was examined.

Specimens of 0. validus and S. neumayeri were col-
lected by scuba diving beneath the annual sea ice near
Cape Armitage, McMurdo Sound, in October and No-
vember 1972. Oxygen consumption rates were determined
for both species at three temperatures for both the whole
animal and the body wall only. These measurements
were made in closed respirometers with Clark type
oxygen electrodes after the method of Childress (1968).
Component indices were determined for all animals
examined.

The mean oxygen (Ofl) consumption for the asteroid
0. validits at —1.8°C. is 4.9 ± 1.5 microliters 02 per
gram per hour. There is no significant effect of elevated
temperature on the oxygen consumption of these animals
over the range measured (-1.8 0 to 3.0°C.). For the
body wall of 0. validus, the mean oxygen consumption
is 9.6 ± 2.0 til O 2/gm/hr. For S. neumayeri, the mean
oxygen consumption of the whole animal at —1.8°C. is
3.5 ± 2.1 l O2/gm/hr; for the body wall, 5.6 ±
0.9 ta O 2/gm/hr. No significant effect of tem-
perature on oxygen consumption was found for this
species between —1.8 0 and 3°C. In 0. validits, the
body wall oxygen consumption is about 47 percent
greater than the who l e organism rate. In S. neumayeri,
body wall oxygen consumption is about 62 percent
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