of Channichthyidae studied, cells with the characters
of erythrocytes were present as previously demonstrated in Channichthys rhinoceratus from Kerguelen
(Hureau, 1966; Spillman and Hureau, 1967). Furthermore, in Chaenocephalus aceratus (fig. 3), we
observed in fresh blood various stages of nuclear degeneration in erythrocytes. The presence of erythrocytes in small numbers, 15 to 30 times less than in
normal fish blood, is therefore established in the Channichthyidae, the so-called white-blooded fishes.
We are grateful to Captain Woodard and the crew
of Hero for their excellent cooperation in the field.
These studies were supported by National Science
Foundation grant GV-24157.

ent investigation raises a number of interesting problems of respiratory physiology for further study. The
respiratory rates of New Zealand species of echinoderms are in the range of those for species of echinoderms from Monterey Bay studied at the Stanford
laboratories. These rates will be compared to those of
Sterechinus and Odontaster, which will be measured
at McMurdo Station in October 1972 along with
other antarctic echinoderms.
I acknowledge the assistance of Dr. E. J . Batham
and the staff at Portobello Marine Biological Station
in providing me with laboratory space and use of
R/V Munida.
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Respiration in
New Zealand echinoderms
WILLIAM S. JOHNSON

Department of Biology
Stanford University
I spent 6 weeks in October-November 1971 in New
Zealand at the Portobello Marine Biological Station
(University of Otago) investigating the respiratory
physiology of echinoderms. Sea urchins (Goniocidaris
umbraculum and Eyechinus chloroticus) and starfish
(Pentagonaster puichellus and Coscinasterias calamaria) were dredged from the research vessel Munida
and collected using scuba. Measurements of oxygen
uptake were obtained using polarographic oxygen
electrodes. Specimens were fixed for histochemical
study by Sister Aquinas Nimitz at the College of San
Rafael. This study is adjunct to ongoing research in
echinoderm physiology under Dr. Arthur C. Giese at
Stanford University and was supported by National
Science Foundation grant GA-4458.
A summary of the oxygen consumption of various
sea urchins and starfish will be published in the New
Zealand Journal of Marine and Freshwater Research.
No studies on oxygen consumption of New Zealand
invertebrates have hitherto been published. The pres82

J ERE H. Lipps, TED E. DELACA, WILLIAM KREBS, and
WILLIAM STOCKTON

Department of Geology and Institute of Ecology
University of California., Davis
Previous work on the biology of temperate and
tropical foraminifera and theoretical considerations
suggest that these organisms use different adaptive
strategies in different environmental situations. To
test this assumption on foraminifera, we initiated a
comparative study on the Antarctic Peninsula supported by National Science Foundation grant GV 3 1162. No previous work had been done on the
biology or ecology of polar species, hence our objectives included understanding the zoogeography, depth
distribution, habitat preferences, tolerances for environmental variables, reproductive biology, and population dynamics of shallow-water species. Our 19711972 season began when DeLaca, Krebs, and Stockton
arrived at Palmer Station in early December. Lipps
joined this group at Deception Island in early January.
DeLaca and Lipps terminated their field work February 24, while Krebs and Stockton remained at Palmer
Station for work throughout the antarctic winter.
RIV Hero was used to sample in seven areas from
King George Island in the north to Prospect Point in
the south, a distance of approximately 575 kilometers.
Detailed sampling was done in Arthur Harbor adjacent to Palmer Station, in Port Lockroy, around
Wiencke Island, and in Port Foster, Deception Island.
These areas of concentrated sampling will provide
data on local variations in distribution of foraminifera
and on the effects on foraminifera of the recent volcanic eruptions at Deception Island that decimated
portions of the macrobenthos (Gallardo and Castillo,
1968). Over 500 samples now being processed for
study were collected using various sized grab samplers
and Blake trawls.
ANTARCTIC JOURNAL

DeLaca and Lipps made over 30 scuba dives in
Arthur Harbor and vicinity, including transects off
Palmer Station, Norsel Point, Humble Island, Bonaparte Point, and Janus Island, to collect various
micro-habitats, food organisms, and prey species of
foraminifera. Preliminary study shows that species
are depth zoned, generally in association with the
distribution of algae and invertebrates (McCain and
Stout ) 1969; Hedgpeth, 1971). The general pattern
is similar at all sites but varies in detail depending
on substrate type and degree of wave exposure. The
intertidal region (Hedgpeth, 1971) contains diatomblue green algal films, encrusting red algae, sand or
gravel in pools, and crevices on otherwise bare rock
surfaces. A barren zone, to about 6 meters deep, contains encrusting red algae and limpets (Patinigera
polaris). No foraminifera are associated with these
zones.
A third zone, characterized by the kelp Phyllogigas
grandifolius and species of broad-bladed red algae,
contains many species of foraminifera, although they
seem not to be restricted to particular substrates.
Species of Grornia (not a foraminiferan), Cibicides,
Rosalina, Haplophragmoides, and Trochammina are
the dominant shelled protozoans. This zone may pass
into semi-level or sloping mud bottoms with species of
the agglutinated foraminifera Psammosphaera, Trochammina, and Hapiophragmoides, or on submarine
cliffs, into a fourth zone distinguished by increased
numbers of invertebrates and finely branching red
algae that has about 25 species of foraminifera depending on substrate. At about 38 meters on rock
cliffs, large glass sponges, tunicates, sea pens, and
starfish dominate, with apparently decreased numbers
of foraminifera.
Year-long studies of population changes, primary
productivity, and environmental factors are now under
way at Palmer by Krebs and Stockton. Stockton is
also maintaining laboratory cultures of foraminifera
and various associated microorganisms for experimentation and comparison to natural situations. Most
of these same organisms were successfully returned
alive to Davis by DeLaca and Lipps, where behavior,
feeding responses, and reproduction are being investigated.
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Collection of benthic organisms
from the Antarctic Peninsula
BEATRICE L. BURGH
Smithsonian Oceanographic Sorting Center
Smithsonian Institution

Working aboard the research vessel Hero from November 21, 1971, to February 8, 1972, around the
Antarctic Peninsula, the author and Miss Catherine L.
Lamb collected biological materials for distribution to
qualified scientists through the Smithsonian Oceanographic Sorting Center, Washington, D.C. Sites were
chosen for sampling primarily in cooperation with
the projects of Dr. Dietland Müller-Schwarze and
Dr. Jere Lipps.
During 37 days at 210 stations, 239 of 290 beam
grabs were varyingly successful and 23 of 25 small
Blake trawls were successful. Seven surface samples
using the Isaacs-Kidd trawl yielded rich though locally monotonous hauls of Euphausiids and Pteropods.
Total volume of material sent to the Smithsonian
Oceanographic Sorting Center was 329 gallons containing fauna, flora, rocks, and sediments. One beam
grab and one Blake trawl were lost.
Bottom topography, tight ship scheduling, and restricted ship maneuvering determined the gear used.
Whenever possible, bottom trawling was done. Quite
successfully, when the ship lay at anchor an outboardmotor-powered rubber boat carried the Blake trawl
away from the ship until the weight of the cable prevented further travel. The gear was then lowered
overboard and the ship winch dragged the fishing
trawl back.
Biologically, the most rewarding areas were away
from barren channels and straits. Open bays and promontories of sea islands yielded rich samples of flora
and fauna in the benthos, and midwater trawls indicated that plankton also is abundant. Positive relationships were found between penguin behavior
and the nearby presence of rich marine benthic
communities.
Deception Island, in spite of almost continuously
wretched weather, had interesting and heavy bryozoan
communities lying around the exterior periphery.
Within ash-covered Foster Bay, Urechis live abundantly with scattered local populations of sea urchins,
ophiuroids and occasional priapulids. Living in muddy
bays of Port Foster and Martel Inlet as well as within
the vicinity of Arthur Harbor are almost commercially
numerous quantities of two families of clams. The
richest and most diverse biological populations exist
on the varying substrate around Anvers Island and at
the southern side of the Admiralty Islands, small depth
changes seemingly supporting rather differing fauna.
Locally abundant algae and massive communities of
83

