
gen concentration, and standing crop of Chiamy-
domonas subcaudata was found in Lake Bonney. A
deep, photosynthetic layer at 50 meters (165 feet)
in Lake Vanda coincided with a narrow layer of
nitrate- and nitrite-rich water. Rapid heterotrophic
uptake of C 14 -labeled acetate in Lake Bonney was
found only in the mixolimnion; in Lake Vanda,
higher uptake rates occurred at the 15-meter (50-
foot) and 50-meter (165-foot) levels than at the 5-
meter (16-foot) and 10-meter (32-foot) levels.

Lake Bonney appears to illustrate a simple eco-
system with both autotrophic and heterotrophic
carbon assimilation occurring primarily in the mixo-
limnion; Lake Vanda has a more complex system
with deep photosynthetic and organic carbon assimi-
lation contributing to the overall production of the
lake.

Comparative Biochemistry of
Proteins

ROBERT E. FEENEY
College of Agriculture

University of California, Davis
During the past antarctic summer, a three-member

team (Richard G. Allison, Herman T. Miller, and
R. E. Feeney) from the University of California con-
tinued studies for a second season at McMurdo Sta-
tion and Cape Crozier on the comparative biochem-
istry of proteins of the Adélie penguin and several
species of antarctic fish. The two primary objectives
of the project are to study the biochemical evolution
of molecules through the study of proteins of antarc-
tic species, and to study the structures and functions
of proteins, including enzymes, from marine species
adapted to low temperatures. The evolutionary
studies are being done with the proteins of the eggs
and blood sera of the Adélie penguin and with the
blood sera and muscle of the fish Trernatomus borch-
grevinki.

Definitive and detailed biochemical studies are
under way on the egg-white proteins of the Adélie
penguin as an example of an isolated biological
species. Very little genetic variation has been found
to date. During the last antarctic summer, approxi-
mately 600 very fresh (less than 24 hours old) eggs
were obtained, and the whites and yolks were sepa-
rated and frozen for studies in the United States.
These studies should require approximately five
years of sophisticated biochemical characterization.

The studies with the low-temperature fish, Trema-
tomus borchgrevinki, were initiated this year. Ap-
proximately 300 fish were obtained through ice holes
in McMurdo Sound. Blood sera and muscles were
removed from approximately 225 specimens and
frozen without being allowed to warm. The effects

of temperature on their proteins are presently being
studied. In addition, studies were started on the
defense of these cold fish to disease by injecting
other specimens with four different antigens and
holding them inin tanks at 0°C. (32°F.) at the biology
laboratory. Antibody production is under study.

Thermal-Metabolic Relationships in
Stenothermal Fishes

ROBERT W. MORRIS
Department of Biology
University of Oregon

Studies were initiated in McMurdo Sound to de-
scribe the gross anatomy of the fish, Trematomus
hernacchii, with particular reference to anatomical
modifications which appear to be of singular adap-
tive significance with regard to the cold environ-
ment. Experiments were conducted on a total of 68
specimens to evaluate methods and procedures in
respirometry. Approximately 80 measurements in-
volving 26 specimens were made of respiratory
quotient. Thiourea treatment was used to investi-
gate thyroid effect in maintaining the unusually high
metabolic rate under conditions of supercooling. No
significant decrease in metabolic rate was caused
either by the antithyroid properties of the treatment
or by its effect as a reducing agent per se. The
thiourea results were unquestionably negative.

Entomological Studies
ELMER F. GLESS and J. LINSLEY GRESSITT

Department of Entomology
Bernice P. Bishop Museum

The Bernice P. Bishop Museum program for the
1965-1966 season continued entomological investi-
gations in dispersal, environmental, and biological
factors. A survey of the arthropod fauna was con-
ducted in the Pensacola Mountains. These studies
included spot temperature checks in several areas
where live specimens were found. Ecological work
in and around McMurdo Station continued including
laboratory tests on temperature tolerances and
phototropism. With logistical support of USS Bur-
ton Island, a survey was made of the arthropod
fauna along the Ross Sea coast between McMurdo
Station and Cape Adare. Helicopter support made
possible a number of collections from previously Un-
inspected sites along the mountains of Victoria
Land.

Biological investigations concerned with life cycles
and embryology of the several species of mites and
Collembola were initiated at Hallett Station. It is
hoped that continued work at the station will reveal
more information concerning basic thresholds and
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conditions surrounding the various stages of mite
and insect development. Live specimens were taken
to Iowa State University for experimental studies.

Biological and ecological research was conducted
on the more abundant arthropod fauna of Palmer
Station. Live specimens were taken to Bishop Mu-
seum laboratories for continued studies in vitro.

Endoparasites of Antarctic
Vertebrates

HARRY L. HOLLOWAY, JR.
Department of Biology

Roanoke College
The present investigations continued for a second

year the collection of helminths from vertebrate
hosts at varying geographic locales in Antarctica to
increase understanding of the ecology, zoogeography,
systematics, and biology of the antarctic helminths.
Helminthological studies may also lead to a better
understanding of host zoogeography, dispersal routes,
and systematic relationships.

Twenty-eight Adélie penguins, Pygoscelis adeliae,
and 25 skuas, Catharacta skua maccormicki, were
collected at Hallett Station from rookeries on Seabe
Hook and examined for helminths. Of the Adélies.
57 percent harbored intestinal helminths, 39 percent
were infected with cestodes, and 42 percent with
nematodes. It may be that some of the nematodes
were ingested with fish and are not true parasites
of penguins. Skuas proved to be the most interesting
host collected in the area. Seventy-six percent of
the skuas examined were infected with worms, in-
cluding 64 percent infection with cestodes, 16 per-
cent infection with trematodes, and 50 percent in-
fection with nematodes. The incidence of helminthi-
asis of Adélie penguins and skuas is somewhat
higher for the specimens examined at Hallett Station
than ascertained for these hosts collected during
1964-1965 around Ross Island, the Dailey Islands.
and Marble Point.

Helicopter support from the icebreakers USS Atka
and USS Burton Island on December 5 and January
3 and 4 made possible several trips to the western
shore of Edisto Inlet to collect snow petrels, Pago-
drama nivea nivea, and Wilson's petrels, Oceanites
oceanicus. All of the 23 snow petrels collected were
infected with cestodes and 4 percent with nematodes.
None of the Wilson's petrels examined appeared to be
infected.

An attempt is in progress at the biological labora-
tory at McMurdo Station to demonstrate stages in
the life cycle of the spiny-headed worm, Corynosoma
hamanni (Linstow, 1892). Juveniles found encysted
in fishes taken from McMurdo Sound are being fed

to guinea pigs. The experimental feeding of 10 cysts
recovered from Rhigophila dearborni to a guinea
pig in 1964-1965 resulted in the premature recovery,
18 days later, of three intestinal, immature Cory-
nosoma spp. with "semerme-like" body spination.
The host-parasite relationship remains unclear. The
development of sexually mature Worms will serve to
differentiate helminths of seals from members of this
genus which may occur in fish-eating birds. As a
result of the work of Nybelin (1924), who recognized
the juvenile Corynosoma semerme (Forsell, 1904) in
an amphipod, and the analyses made by the author
in the 1964-1965 season of piscine stomach con-
tents, amphipods have been exposed to eggs obtained
from the body cavity of intestinal C. hamanni re-
covered from seals. Upon establishment of the in-
fection in amphipods, the juvenile worms will be
fed to fishes and guinea pigs. Thus the development
will be followed in amphipods, fishes, and mammals.

Five hundred ninety-two amphipods from the
stomachs of Rhigophila dearborni have been dis-
sected and examined at Roanoke College. All were
found negative for juveniles of Corynosoma ha-
manni. However, considering the incidence of natu-
rally infected arthropods in other life-cycle studies,
this does not appear to be unusual. The incidence
of juvenile Corynosoma spp. in fishes of McMurdo
Sound appears to indicate a significant percentage
(above 2 percent Margolis, 1958) of infection in
four species of Nototheniidae examined and one
species of Zoarcidae. Insufficient numbers of four
other species of Nototheniidae and one species of
Chaenichthyidae were examined to be conclusive.
However, one species of Nototheniidae had a sig-
nificantly higher percentage of infection and a larger
mean number of cysts per infected fish. The high
incidence of juvenile Corynosoma spp. in the four
species of Nototheniidae suggests that they were sig-
nificant during 1964-1965 in transmitting Coryno-
soma infections to pinnipeds or other definitive
hosts.

The examination of the antarctic cods, Trema-
toms bernacchii and T. hansoni, trapped near
Wilkes Station and in McMurdo Sound, produced
specimens of Ascarophis nototheniae Johnston and
Mawson, 1945, which, in conjunction with alterna-
tive type materials from the South Australian Mu-
seum, has made possible the reexamination and
completion of the species description.
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