
of Channichthyidae studied, cells with the characters
of erythrocytes were present as previously demon-
strated in Channichthys rhinoceratus from Kerguelen
(Hureau, 1966; Spillman and Hureau, 1967). Fur-
thermore, in Chaenocephalus aceratus (fig. 3), we
observed in fresh blood various stages of nuclear de-
generation in erythrocytes. The presence of erythro-
cytes in small numbers, 15 to 30 times less than in
normal fish blood, is therefore established in the Chan-
nichthyidae, 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.

References

Arnaud, P. In press. Sur unc petite collection de Gastéro-
podes Prosobranches et Pélécypodes de l'Ile Petermann
(Antarctique). Téthys, 4.

Hureau, J . C. 1966. Biologic de Chaenichthys rhinoceratus
Richardson, et problème du sang incolore des Chaenich-
thyidae, poissons des mers australes. Bulletin de la Société
Zoologique de France, 91: 735-751.

Spillman, J . , and J . C. Hureau. 1967. Observations sur les
éléments figures du sang incolore de Chaenichthys rhino-
ceratus Richardson, poisson télCostéen antarctique (Chae-
nichthyidae). Bulletin du Museum National d'Histoire
Naturelle, 38: 779-783.

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 cala-
maria) 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 pres-

ent investigation raises a number of interesting prob-
lems of respiratory physiology for further study. The
respiratory rates of New Zealand species of echino-
derms are in the range of those for species of echino-
derms 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.

Shallow-water foraminifera studies,
Antarctic Peninsula, 1971-1972

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 sup-
ported by National Science Foundation grant GV -
3 1162. No previous work had been done on the
biology or ecology of polar species, hence our objec-
tives included understanding the zoogeography, depth
distribution, habitat preferences, tolerances for en-
vironmental variables, reproductive biology, and popu-
lation dynamics of shallow-water species. Our 1971-
1972 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 Febru-
ary 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 ad-
jacent 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 vol-
canic 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.
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