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 appear 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 common 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 proximal ventral arm plates.
Laboratory work aboard ship was concerned primarily
with observations on food preferences of asteroids, especially 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, Bathydraconidae, 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.

208

lent logistics. This work was carried out under National
Science Foundation grants GV-24157 to John H. Dearborn 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 consumption of these species also was examined.
Specimens of 0. validus and S. neumayeri were collected by scuba diving beneath the annual sea ice near
Cape Armitage, McMurdo Sound, in October and November 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 O 2/gm/hr; for the body wall, 5.6 ±
0.9 ta O2/gm/hr. No significant effect of temperature 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
ANTARCTIC JOURNAL

greater than the whole organism rate. This latter result
is very similar to that found for the temperate echinoid
Strongylocentrotus purpuratus (Giese et al., 1966).
These results suggest that antarctic echinoderms are
much like temperate species, in that oxygen availability
to the internal tissues limits oxygen consumption of
body components in the intact animal. However, oxygen
consumption measurements per unit weight are always
lower for the entire organism than for an active body
component such as the body wall, because often one
body component (for example, the body fluid) consumes
little oxygen yet constitutes a considerable fraction of the
body mass. The oxygen consumption of the body fluid,
which contributes little to the total oxygen consumption
of the body, thus lowers the oxygen consumption of the
body per unit weight. No measurements were made of
the oxygen consumption of the body fluid of antarctic
echinoderms, however, because such measurements have
already been made with temperate forms and little was
to be gained by repetition (Giese et al., 1966).
The mean oxygen consumption rate of the antarctic
echinoid S. neunlayeri measured at —1.8°C. is similar
to the rate measured at 13°C. for temperate-zone urchins
(Webster, 1972). The rate of oxygen consumption
measured for 0. validzis at —1.8°C. is, in general, somewhat lower than that measured in temperate asteroids at
13 0 to 15°C. (Farman farmaian, 1966). The lack of any
significant temperate effect between —1.8 0 and 3°C. in
these species suggests metabolic compensation over this
range.
This research was conducted under National Science
Foundation grant GA-4458 to A. C. Giese of Stanford
University who planned the present study as part of a
larger program on the physiology of the body wall of
echinoderms. Special thanks are due to David Checkly
and A. L. DeVries who assisted in the diving program
and to the U.S. Navy for support.
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Distribution of the antarctic mite

Stereotydeus mollis Womersley and

Strandtmann in southern Victoria Land
R. W.

STRANDTMANN

and JOHN E. GEORGE

Department of Biology
Texas Tech University
An earlier study (Pittard et al., 1971), demonstrated
measurable variations in populations of the mite Stereotydeus mollis among isolated localities in southern Victoria Land, Antarctica.
Our purpose this season was to recollect mites from
the same areas as the previous study and see if the
findings reported in 1971 could be repeated. The mites
for the Pittard et al. study had been collected in 19661967 and 1967-1968.
Also, observations were made on relative densities of
mites in the collection areas with the idea of perhaps
reaching some conclusion as to the factors that limit
their distribution. Collections were made at seven points
along the coast of the Ross Sea, from Cape Roberts on
the north to Minna Bluff on the south; five inland
points including Hart Glacier in Wright Valley, Rhone
and Canada Glaciers in Taylor Valley, Gondola Ridge
on the McKay Glacier, and Kar Plateau; plus one area
of Black Island and one area at Cape Royds on Ross
Island. Collecting was attempted on Observation Hill
and at Hut Point, but the mites were very few in
number, probably because of excessive disturbance by
man.
All the above areas have one thing in common. They
are absolutely barren except for occasional small patches
of moss. A few lichens occur in Victoria Land, but there
are none where the mites were collected. The substrate
consists of coarse sand and volcanic or granitic rocks of
all sizes, from tiny pebbles to large boulders. Because
of the nature of the substrate, all collecting was done
manually, by picking up a rock, turning it over, and
aspirating the mites found there.
In general, there seems to be a relationship between
the size, density, coloration, and position in the soil of
a rock, and the probability of finding mites under it.
The "ideal" rock is a dark, relatively dense piece of
basalt with some pores or small fissures in it; its size is
2 to 4 centimeters in diameter by 1 to 1 1/2 centimeters
thick, and it is resting lightly on very moist sand. There
are many exceptions, but, if it is possible to generalize,
this type of rock is the most typical habitat in the majority of the locales we collected.
The temperature beneath such rocks was generally 6°
to 9°C. warmer than the ambient temperature and about
1°C. warmer than the surface. That is, when the ambient
temperature was 0°C., the undersides of rocks were 60 to
8.5 0 C., when the ambient temperature was 3.5 0 C.; the
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