
A, atrium; V, ventricle; BA,
bulbus arteriosus; HA, hypo-
bronchial artery; VA, ventral
aorta; DA, dorsal aorta; MA,
mesenteric artery; afv, affer-
ent flow; efv, efferent flow;
arrows denote direction of

blood flow.

flows through the ventral aorta to the branches of the
four large gill arches characterized by long creamy white
gill filaments. The unoxygenated blood flows up the
gill arches in the afferent vessel, crosses over the capil-
laries of the filaments where respiratory exchange occurs,
and collects in the efferent vessel. In the efferent vessel
the blood flows dorsally to the dorsal aorta and ventrally
to the hypobranchial artery.

Of interest was the capacity and functional develop-
ment of the hypobranchial artery. The hypobranchial
artery was observed to be well supplied by the first, sec-
ond, and third arches. As the dorsal aorta delivers blood
to the upper head and body regions the hypobranchial
artery delivers blood specifically to the throat region and
heart and predominantly to the pectoral muscles (fig.).

In one specimen of C. aceratus, blood pressure re-
cordings were made in the hypobranchial artery. This
revealed pulsations and pressures in the arterial range.
Also, the blood oxygen tension was of arterial value.
Using an electromagnetic flow meter, it was found that
the flow in the hypobranchial artery may represent up to
30 percent of the cardiac output.

Thus, it appears that the hypobranchial artery is of
particular importance for the icefishes. It is noted in these
fishes that the pectoral fins are large, and aquaria obser-
vations show that these fins are used extensively in
swimming. To meet the oxygen requirements of these
muscular activities, and especially those of the heart
which are much increased because of the large cardiac
output, a large blood flow must be available for this
function. The hypobranchial artery has been well de-
veloped to satisfy this demand.

This study was supported by National Science Foun-
dation grant GV-25401.
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In 1971-1972, this project undertook a multidiscipli-
nary investigation of shallow-water foraminifera along
the Antarctic Peninsula (Lipps et al., 1972; Lipps,
1973), supported by National Science Foundation grant
GV-31 162. During this preliminary investigation, sur-
veys provided samples for understanding the zoogeo-
graphic and depth distributions, as well as information
on the general ecology and biology of shallow-water
benthic foraminifera and associated organisms. As an
extension of that summer's field operations, Krebs and
Stockton remained at Palmer Station over the winter to
follow seasonal population fluctuations and to perform
various physiological and behavioral experiments. The
results of these studies, along with the material collected
during the summer of 1971-1972, established the foun-
dation for the second year of our investigation. This
year's program consisted of the completion of our origi-
nal zoogeographic study, recollection at selected sample
stations, investigations of the general ecology and popu-
lation dynamics in areas near Palmer Station, predation
and feeding experiments, habitat ecology, and micro-
distribution of foraminifera.

Our 1972-1973 program began when Krebs (phy-
cology) and Stockton (invertebrate zoology) at Palmer
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Station were joined by DeLaca (microbiology), Gian-
nini (chemistry), and Kauffman (invertebrate physiolo-
gy) in early December. Haley (geology) joined the
group later that month.

RV Hero was used to recollect at three of the areas
sampled last year: Deception Island; Arthur Harbor,
Anvers Island; and Port Lockroy, Wienke Island; and
to make our zoogeographic study more complete by ex-
tending it south to Adelaide Island. Additional sample
stations were collected in and around the recently active
volcano, Deception Island, in order to make existing
transects more complete. Scuba diving with underwater
photography were used in these localities as aids in
interpreting collected data.

DeLaca, Giannini, Haley, and Kauffman completed
over 180 scuba dives along the Antarctic Peninsula.
Reconnaissance dives with sample collections and under-
water photography were accomplished at King George
Island, Deception Island, Sail Rock, Arthur Harbor vi-
cinity, Lemaire Channel, Argentine Islands, and the
southern tip of Adelaide Island. The majority of our
diving operations, however, were confined to the areas
adjacent to Palmer Station, where two permanent transect
lines and five sampling areas were established for year-
round observations.

Most of the diving and laboratory activities were di-
rected toward documentation and investigation of micro-
distributions of foraminifera and associated organisms
within selected microhabitats (macro algae and sedi-
ment). It is known that the distribution and abundance
of living benthic foraminifera is extremely variable.
This variability depends partially on the nature of the
substrate (Boltovskoy, 1971). Culturing of microor-
ganisms, respiration studies, and physical and chemical
analyses were performed in the laboratory at Palmer
Station.

Preliminary data show a high index of horizontal and
vertical heterogeneity in the microdistribution of forami-
nifera in sediment. Substrate specificity of various
microorganisms including foramini fera for species of
macro algae (Plocamium coccineum and Picconiella p/u-
mosa) was demonstrated. Comparisons of numerous en-
vironmental parameters within the plants to those in the
surrounding water show marked differences. The
environments created by these plants and the organisms
contained within them are resistant to diffusion. These
maintained gradients include concentrations of carbo-
hydrates and organic material (both dissolved and par-
ticulate) and populations of bacteria, yeast, and uni-
cellular algae that are significantly higher than in the
surrounding water. Presence and increased numbers of
foraminifera appear correlated with increased biomass
and diversity of microorganisms. Evidence of antibiosis
has been demonstrated.

Krebs returned to the United States in February while
DeLaca and Stockton terminated summer field activities

in early April. Giannini, Haley, and Kauffman remained
at Palmer Station to continue laboratory investigations
and field observations with the use of scuba diving
throughout the austral winter.
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Ecological and taxonomic studies of echinoderms were
conducted in February and March 1973, aboard RV Hero
in the vicinity of Anvers Island and south to Adelaide
Island and Marguerite Bay. These investigations were a
continuation of field and laboratory studies begun at
Palmer Station and vicinity in 1972 (Dearborn et al.,
1972). Field personnel this year from the University of
Maine were Dr. A. John Jordan, research associate, and
Mr. Stephen M. Fried, a graduate student in the De-
partment of Zoology working under the direction of Dr.
James D. McCleave. Messrs. Harold T. King and John
E. Miller of the Smithsonian Oceanographic Sorting
Center assisted with the echinoderm studies and were
responsible for general collecting of all other organisms
for the sosc under a cooperative program with the
University of Maine. Their field work for the Smith-
sonian was arranged by Dr. H. Adair Fehlmann, director
of the sosc.

A total of 201 stations ranging from terrestrial and
intertidal locations to depths of 750 meters were sampled.
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