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Recent studies by the authors of isopods at generic
and species levels, primarily on the basis of Eltanin
data, have adequately documented the existence of a
large and diverse benthic taxa in the cold antarctic
seas. More than 200 isopod genera and approximately
350 species have been encountered within or south of
the Antarctic Convergence, a great majority of them
in the Scotia and Weddell Seas. In the less-known
Ross Sea sector, field research was carried out during
the 1967-1968 austral summer at McMurdo Station
to obtain data on metabolic-response patterns and
postembryonic growth rates of the antarctic stenother-
mal isopods, with particular emphasis being placed on
the giant valviferan Glyptonotus.

Several specimens of isopods were collected by
means of scuba diving through holes 1 Y2-3 m in
depth blasted or opened by seals in the shelf ice near
Cape Armitage, Hut Point, and Cape Evans. They
were kept alive in aquaria maintained at a near freez-
ing temperature. Examination of three benthic sam-
ples of sponges revealed the presence of 15 isopod
species belonging to the following genera: Antias,
Austrofilius, A ustrosignum, Austron iscus, A ustrogon-
ium, Astacilla, Antarcturus, Cirolana, Coulmania,
Gnat hia, Iathrippa, Munna, and Paramunna.

Studies of oxygen consumption were made of
Glyptonotus antarcticus from the Erebus Bay area
to determine the metabolic-response patterns of the
whole organism as well as of tissue at different tem-
perature levels (from - 1.8° C. to + 12.0° C.) by
direct transfer from the habitat temperature (which
remains within —1.8°±0.2°C. throughout the year)
and also after 48 hours of acclimation at the experi-
mental temperature. The data suggest that this species
is capable of metabolic compensation, the elevated
rate of metabolic activity being reflected in the tissues
studied in vitro. The R-T curve indicates shifts to
alternate enzymatic pathways at definite temperature
levels. Observations of thermal death points suggest
that juveniles have better temperature tolerance than
adults. However, the upper incipient lethal tempera-
ture is low, the average adult survival time being 13
hours at 6° C. and 6 hours at 12° C.

Observations of the feeding behavior of Glyptono-
tus antarcticus were made under laboratory condi-
tions. This species was found to feed on a variety of
dead and living invertebrates, including sponges,
polynoid polychaetes, a gastropod (Margarella sp.),

an amphipod (Orchomenella sp.), an isopod (Ciro-
lana sp.), pycnogonids (Ammothea and Collossendeis
spp.), and echinoid and crinoid echinoderms, includ-
ing an ophiuroid (Ophiacantha sp.). This carnivorous
giant isopod seems to be a predator and scavenger as
well as a cannibal. Feeding movements were studied
and photographed.

The reproduction and post-embryonic growth of
Glyptonotus were also studied. This genus has a large
reproductive capacity, an average of 900 eggs being
found in its brood pouches. One ovigerous female
collected in October released 940 juveniles on No-
vember 20-21; the newly hatched young were iso-
lated and kept alive for periodical observations.
Post-embryonic growth rates and data on molting
frequency reveal some interesting patterns, including
an unusual new mode of molting by this species.
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Living specimens of several species of the larger
pycnogonids were collected in McMurdo Sound for
studies of their activity and for fixation for later his-
tological examination. In addition, voucher speci-
mens were provided for ecological and respiratory-
pigment studies. Most of the specimens were collected
by Dr. John C. McCain by scuba diving. The com-
mon large pycnogonids that were observed and
captured during November-December 1967 were
Colossendeis megalonyx, Ammothea clausi, A. striata,
and Pentanymphon antarcticum. Less common spe-
cies were Pallenopsis cf. patagonica, Colossendeis
scotti (one of the largest of all pycnogcnids in terms
of bulk), and Nymphon charcoti. Some idea of the
size of Colossendeis megalonyx and Nymphon char-
coti is given in Fig. 1.

The motion and coordination of these large pycno-
gonids are somewhat reminiscent of those of opilionids
("daddy longlegs"). In an aquarium, they walk in a
leisurely, somewhat tentative fashion and, like their
smaller relatives in temperate seas, seek out stones
and sessile organisms to attach or cling to, or they
entangle themselves with each other. A specimen of
C. megalonyx walked across the disc of an expanded
anemone without causing any perceptible reaction,
but the anemone did retract slightly when similarly
trod upon by Ammothea striata; this difference may
be attributable to the stronger, more spinose toenails
of the latter species. The motion pictures indicate
that Nymphon charcoti, which has large, functional
chelae, carries these appendages forward and open
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(Photo by Joel W. Hedgepeth)

Figure 1. A dish of live pycnogonids (Colossendeis megal-
onyx and Nymphon charcoti) at the McMurdo biological

laboratory. The pan is about 14 inches wide.

(Photo by John C. McCain)

Figure 2. Nymphon charcoti moving forward, chelae open.

at the "ready" position, in the manner of scorpions
and pseudoscorpions. (In these terrestrial arachnids,
however, the appendages so involved are actually
modified pedipalps.) Perhaps the chelae serve both
as sensory and defensive or offensive appendages (Fig.
2).

Studies now in progress indicate that the deep-sea
genus Pantopipetta, represented in Eltanin and
Vema samples from antarctic waters, may be closely
related to the genus Austrodecus. The species of
Austrodecus are among the smallest of pycnogonids.
One of them is characteristic of the benthic mat of
the Ross Sea. Species of the genus Pantopipetta are
very slender, attenuated organisms having proboscises
that are remarkably similar to those of Austrodecus,
suggesting ecological as well as morphological like-
nesses between the two genera. Superficially, the

species of Pantopipetta resemble certain species of the
genus Golossendeis, which may have an antarctic
origin but are possibly more closely related to Austro-
decus and the ammotheids than to the colossendeids,
suggesting one more aspect of the biological con-
tinuum of the Pycnogonida that makes ordinal divi-
sions untenable. It is of interest to note that the
pycnogonids are the only arthropods whose classifica-
tion depends on the presence, absence, or various
combinations of anterior appendages. Consequently,
familial lines are also difficult to establish.
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The Pycnogonida are inhabitants of all of the
world's oceans and, in certain regions, such as the
Antarctic, play an important role in the biological
community. Despite their wide distribution, practi-
cally nothing is known of their physiology. This short-
coming is probably a result of the small size of most
species. The unusually large size of many antarctic
pycnogonids makes possible physiological studies that
would otherwise be extremely difficult to carry out.

Specimens of Ammothea striata,1 collected by
scuba divers 2 in McMurdo Sound on both sides of
Hut Point, were maintained in refrigerated aquaria
in the biological laboratory at McMurdo Station.
Blood samples were taken from the legs by inserting
fine-glass capillaries at the joints. The legs of Am-
mothea are very slender, the cuticle is thick, and gut
diverticula extend almost to the tips of the legs. The
total blood space is small; at best, only about 0.5 ml
of blood could be obtained from a large individual.
These samples almost certainly included some fluid
from gut diverticula. The blood tended to clot
quickly into a sticky gel, further complicating the col-
lecting procedure. The blood samples were centri-
fuged and the supernatant taken to Iowa State Uni-
versity for analysis of sodium, potassium, calcium,
magnesium, and chloride content. Concentrations of
the metallic elements and of chloride were determined
by atomic-absorption flame spectophotometry and

Species identifications were made by Drs. Joel Hedgpeth
and John McCain of Oregon State University.

Mr. Gordon Robilliard, Mr. Paul Dayton, and Dr. John
McCain performed this service. Without their help it would
not have been possible to obtain specimens for study.
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