those of the mud bottom in a transitional zone. Gorgonians, glass sponges, and nernerteans, together with
the kelp zone organisms, extended into this region.
Station B had a different zonation in the upper
levels. As at station A, limpets, algae, and sea urchins
dominated the upper 8 m; however, the cover of Desinarestia was markedly denser. The density of limpets
at this station dropped rapidly from 44 per 0.25 rn2
near the surface to 10 per 0.25 m 2 at 14 m. On the
single dive that we were able to accomplish at station
B because of the heavy surf, we took 0.25 m 2 samples
at 3-rn intervals to a depth of 15 m and made counts
of limpets at 1.5-rn intervals to the same depth.
A few general results are apparent from the sorting
and identification of the organisms from the quantitative samples, begun at the Smithsonian Oceanographic Sorting Center. There are three distinct
zones between the surface and 30 m on the submarine rock faces around Arthur Harbor: an upper
surf zone, a middle kelp zone, and a lower transitional
zone between the kelp zone and the mud bottom. The
surf zone probably is a direct result of ice-scouring
during the winter and is maintained by surf action
during the summer. The upper limit of the kelp zone
apparently represents the lower limit of ice scouring,
with its lower limit corresponding to the lower
limit of extreme summer surf action. Below the kelp
zone, currents and turbulence are weak and allow
silting of the rocks and the formation of the transitional zone.

Smithsonian Institution Collections from
the First Antarctic Cruise of Hero
JOHN C. McCAIN*
Marine Science Center
Oregon State University

During the latter part of February 1969, collections
of benthic invertebrates were made by the author
aboard Hero for the Smithsonian Oceanographic
Sorting Center (SOSC). These collections from Adelaide, Brabant, Low, Deception, and Hoseason Islands
should provide valuable information on the benthos
in the shallow waters of the Antarctic Peninsula, supplementing the deep-sea collections of USNS Eltanin.
In addition to Blake trawl, Petersen grab, and trynet samples from these islands, 10 bottom-camera stations were occupied in Port Foster, Deception Island.
*Now at the Smithsonian Oceanographic Sorting Center,
Smithsonian Institution.

106

These camera stations, taken before the February 21
erupt;on, will provide information for the scientists of
the Instituto Central de Biologla of the Universidad
de Concepcion, Chile, who are currently carrying
out research on the effects of the eruptions on the
benthos of Port Foster.
Because of the irregular, rocky bottom of iiiuch of
the Antarctic Peninsula, benthic sampling is difficult;
however, besides the camera stations, 13 sampling stations were successfully occupied. From these stations,
over 200 gallons of henthic invertebrates were removed and shipped to SOSC for processing.
A collection of fishes used by Dr. Arthur I)eVries,
of the University of California at Davis, for his study
of freezing resistance in fishes, was preserved for shipment to SOSC. The 50 gallons of fishes included numerous specimens of hemoglobin-free fishes and several rare skates.

Preliminary Observations of Life
Between Tidemarks at Palmer Station,
64 0 45'S. 64°05'W.
JOEL W. HEDGPETII
Marine Science Center
Oregon State University

The ice-worn granite shore at Palmer Station appears, at first glance, to be barren at low tide, although the tidal range is about five feet. The tides are
of the mixed semidaily and daily types; the lowest
intertidal level may at times be exposed for several
hours. During the summer months, a well-defined
band of filamentous green algae, including such
genera as En te ron o rp ha, Uloth rix, and Cladop Ii ora,
gives a green tint to the lower foot of the intertidal
region. Here and there are small thalli of various red
algae, including Leptosomia simplex, Curdiea racowitzae, and Iridaea sp., sparingly scattered in

crevices and sheltered places up to at least mid-tide
level. These red algae sometimes form patches in
shallow pools well above low tide. There is a sparse
population of small amphipods, worms, etc. among
the algae. The most conspicuous feature of the tidal
region is the grayish-pink covering of the crustose red
alga Hildenbrandia, which occurs in permanent tide
pools at mid-tide levels and forms an even line
marking the limit of tide zero in some places. Interspersed in the filamentous algal belt, but more characteristically in standing water, are diatom colonies
forming a brown, slimy, fur-like growth, made up of
such species as Achnanthes subsessilis, Licmophora
belgicae var. minor, Fragilaria planctonica, F. islanANTARCTIC JOURNAL
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Low tide at Palmer Station. Hildenbrandia below, with patch of
Iridaea sp. at right. Patinigera polaris is in center, and patch of
filamentous green algae at left. Tide level about 4-6 in. above zero.
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Diagram of intertidal zonation at Palmer Station.
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The only large intertidal animal of this region of
the Antarctic is the limpet Patinigera polaris. Although not conspicuously abundant, it may be found
in clusters well above the low-tide line, and on sheer
wave-swept faces (as on Litchfield Island, opposite
Palmer Station) it may occur sparsely several feet
above high-tide line. This limpet is much more abundant below the low-tide line, attaining densities of
perh ''s 200 per m 2 at depths of 2 to 3 meters, according to observations by John McCain and William
E. Stout.
Surface temperatures of the water at the low-tide
line were about 1.0°C. and air temperatures immediately adjacent to exposed limpets were 8.0 to 10.0° in
late January. The limpets appear to avoid situations
where they may be exposed to direct sunlight, but
these surfaces are also for the most part exposed to
July—August 1969

the action of brash ice during the summer, which
may be a more significant factor than temperature in
controlling intertidal distribution of the limpets.
Judging from the aggregations of limpet shells at
feeding stations on rocky eminences well above the
sea, Patinigera polaris is obviously a significant item
of diet for some bird, probably the Dominican gull,
although feeding was not directly observed. These
middens consist of several hundred shells. Some
of the shells are surprisingly large, being nearly three
inches long and two inches high. If, as observed elsewhere (fide B. Stonehouse, in litteris) , the gulls do not
feed on the bare rock surface but at the water's edge
or slightly below it, there must be a constant upward
movement of limpets during the ice-free periods of
the year. It is possible that they feed on the seasonal
algal growth.
In his general summary of the features of intertidal
life on antarctic shores, Knox (1968) indicates that
Patinigera polaris occurs primarily in pools. It may be
that this limpet can invade bare intertidal surfaces
only in sheltered regions protected from summer ice,
and even in such situations, may be removed by predation in regions where gulls are abundant.
The development of intertidal life in the Palmer
Station area is one of the simplest found anywhere,
restricted as it is to the lower foot or 0.3 m of the
intertidal region. The complete absence of barnacles
of any kind is noteworthy, and the apparent sparseness of intertidal life is approached elsewhere on the
bare sunbaked rocks of the Galapagos, where there
are a few small snails, no upper zone barnacles, and
no limpets whatever (I-Tedgpeth, 1969). The conspicuous growth and well defined upper limit of the crustose alga Hildenbrandia, in the Palmer region, below
approximately tide zero, supports the suggestion by
Gauld and Buchanan (1959) that the "Lithothamnia
zone" is one of the most universal and characteristic
phenomena of the seashore in all parts of the world.
At the Equator, the most significant factor limiting
distribution in upper intertidal regions may be the
heating of the sun, whereas, in the Antarctic, the
action of ice may be the most significant controlling
factor.
I wish to thank Dr. M. Neushul for determinations
of the algae and N. Ingram Hendey for determining
the diatoms and estimating their abundance.
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