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In addition to the bryological results, two finds are
noteworthy:

1. A Basidiomycete, Gerronenia sp., apparently new
to science, was found at Norsel Point. This is
only the fifth or sixth Basidiomycete known
from the Antarctic and is the southernmost find
of a Basidiomycete; the genus is new to the
Antarctic.

2. A large collection of the chironomid midge, Bel-
gica antarctica, was made on Hook Island; this
represents by far the southernmost find of a
dipteran in the Antarctic, and, except for Col-
lembola, the southernmost known site for in-
sects in the Antarctic.

Whenever feasible, bryophyte collections were made
sufficiently large so that 2 to 6 duplicates can be dis-
tributed eventually. Thus, a wide spread of bryolog-
ical material in institutional herbaria will result. In
addition, when time permitted, collections of lichens
were made for Dr. I. M. Lamb, Director of the
Farlow Reference Library, Harvard University.
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Some of the Trematomus fishes inhabiting Mc-
Murdo Sound, Antarctica, have been observed to rest
on masses of ice crystals in freezing seawater.
Recent studies have shown that such fishes have low
blood-serum freezing points (-1.9° to —2.0°C.)
throughout the season and are extremely resistant to
freezing (DeVries and Wohlschlag, 1969). Sodium
chloride, the most abundant salt in the blood of
temperate water fishes, accounts for only 50 percent
of the serum freezing-point depression in the Trema-
tomus fishes. Most of the remaining freezing-point
depression can be attributed to a serum freezing-
point depressant, glycoprotein. This compound has
been isolated and its properties are described else-
where (DeVries and Wohlschlag, 1969).

In contrast to McMurdo Sound, the waters of the
northern Antarctic Peninsula area are warmer and
are relatively ice-free during the summer. The fish
fauna of the Peninsula waters is also different from the
fauna inhabiting McMurdo Sound; nototheniid fishes
of the Peninsula fauna belong primarily to the genus
Not ot/zenia, and chaenichthyids are much more abun-
dant than in the McMurdo fauna. During the months

of January and February of 1969, three species be-
longing to the family Chaenichthyidae and three spe-
cies of Not otlienia were caught and their resistance to
freezing studied. Fishes were collected with an eight-
foot otter trawl from R/V Hero. Most of
the trawls were made in the shallow waters (40 to 200
m) on the relatively smooth banks westward of Bra-
bant, Hoseason, and Deception Islands. Fishing in the
waters adjacent to the Peninsula was unsuccessful be-
cause of the extremely rough bottom. Several speci-
inens of Trematomus bernacc/iii were also caught by
setting baited wire traps in a shallow-water channel
between the Melchior Islands. Fishes caught in trawls
were put in running seawater aquaria and their blood
was immediately drawn hypodermically from the
heart. Serum was collected from clotted blood, frozen,
and later analyzed at the biology laboratory at Palmer
Station. Analyses included determination of serum
freezing points using a Fiske osmometer, determina-
tion of concentrations of sodium chloride in the
serum, and determination of freezing points of di-
alyzed serum. Some of the live fishes were transported
to Palmer Station and freezing-resistance experiments
carried out in refrigerated aquaria. Body tempera-

Dr. DeVries extracting blood sample from the heart of a fish of
the genus Notothen,a.
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tures of two species of Notothenia and one species
of Trematonius were also measured.

Preliminary analyses of the data from serum freez-
ing-point measurements and freezing experiments in-
dicate that Notothenia coriiceps and N. gibberifrons
are as resistant to freezing as the species of Trema-
tomus living in McMurdo Sound. Notothenia larseni
and N. nudif ions are slightly less resistant to freezing
compared to N. coriiceps. In spite of the higher tem-
perature of the Peninsula waters, no difference could
be found in the level of freezing resistance when T.
bernacchii from the Peninsula waters were compared
to those of McMurdo Sound. Studies on 12 Chaeno-
cephalus aceratus, 2 Cliarnpsocep/ialus gunnari, and 2
Pseudochaenichthys georgianus indicate that these
chaenichthyid fishes are only moderately resistant to
freezing; the 3 species had serum freezing points of
about —1.2°C. Experiments in which fishes were sub-
jected to freezing conditions showed that there was
good agreement between the freezing temperature of
all fishes and the freezing point of their serum. Body
temperature measurements using a thermistor showed
that the body temperature in both resting and moder-
ately active fishes are only 0.02° to 0.05°C. higher
than the temperature of the surrounding water, re-
gardless of the water temperature. This finding indi-
cates that freezing resistance in antarctic fishes cannot
be attributed to thermnogenesis as has been suggested
by some investigators (Potts and Morris, 1968).

As in the fishes of McMurdo Sound, there is only
sufficient sodium chloride in the blood of the No-
tot henia species to account for half of the serum freez-
ing-point depression. Dialysis experiments showed
that a nondialyzable freezing-point depressant was
present in the serurn of all the fishes studied, although
in the chaenichthyids it was present in low concen-
tration. Electrophoretic observations and amino-acid
analyses indicate that the freezing-point depressant is
the same glycoprotein which has been identified in
the blood of the McMurdo Sound fish Trematornus
borchgrevinki (DeVries and Wohlschlag, 1969). A
detailed characterization of this substance is now in
progress.

This work was supported by National Science
Foundation grant GA-3919 and by a National Insti-
tutes of health postdoctoral fellowship to A. L. De-
Vries.
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Benthic Zonation on Submarine Cliffs in
the Vicinity of Arthur Harbor, Antarctica'
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For an examination of the zonation of benthos on
vertical rock faces, two sampling transect stations
were established in the vicinity of Arthur Harbor.
Station A, in an area of low surf activity, was located
on the rocky point adjacent to Palmer Station; station
B, in an area of high surf activity, was established on
the low-lying rocks southeast of Outcast Islands.

At both stations, 0.25 m 2 samples were scraped
from the rocks by the authors while scuba diving and
placed in a 1-mm mesh net bag with a 50-cm
opening. By using the opening of the bag as a guide,
we were able to estimate the size of the sampled area.

The rock face at station A was nearly vertical and
extended to a depth of approximately 45 m. Here the
rocky face met a gently sloping mud bottom. Down to
15 m the water was murky due to surf action, but it
cleared below this depth. The water temperature at
station A increased with depth, ranging from 0.4°C.
at the surface to 0.8°C. at 38 m. Between 12 and 15
m the water temperature increased 0.2°C., probably
indicating the lower limit of extreme surf mixing.

At station A, samples were collected at 1.5-rn inter-
vals to a depth of 15 m, and at 3-rn intervals from 15
to 30 m. The limpet Patinigera polaris and encrusting
algae were practically the only organisms present on
the fiat surfaces from the surface to a depth of 8 m,
Patinigera reaching a maximum of 50 per 0.25 m' at
1.5 m and extending well below the limits of our
survey. The cracks and crevices from the surface to 8
m were generally filled with gravel and shell frag-
ments and free of mud and silt. Several large organ-
isms occupied these areas, notably the sea urchin Ster-
echinus neumayeri and a species of the alga Des-
marestia.

The rock from 8 to 15 in had only a slight silt cover
and the kelp Phyllogigas grandifolius dominated. This
kelp lies flat on the rock, providing cover for nu-
merous large invertebrates, such as brachiopods, sea
stars, and the isopod Glyptonotus antarcticus, along
with a multitude of smaller invertebrates.

Below 15 m, the rock was heavily silted. Here the
organisms of the overlying kelp zone merged with
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