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A radio noise survey of the McMurdo area

G. F. STUART
Physics and Engineering Laboratory,

Department of Scientific and Industrial Research
Lower Hutt, New Zealand

M. J . SITES
Radioscience Laboratory

Stanford University

Since the International Geophysical Year (1957-
1958), increasing activity around McMurdo Station
and Scott Base has resulted in contamination not
only with radio waves, but also with lights, vibra-
tions, earth currents, and other types of interfer-
ence.

Radio interference, for example, is a major prob-
lem in relation to both communication and experi-
mental equipment.

Experiments requiring a low background radio
noise level (e.g., reception of whistlers and very low
frequency emissions) have been degraded by inter-
ference from transmitters, power sources, and the
like; winter auroral and airglow experiments, by
lights and haze clouds; and seismic experiments, by
manmade earth vibrations.

To solve general interference problems, the U.S.
National Science Foundation and the New Zealand
Department of Scientific and Industrial Research
sponsored a study of noise levels present in the area.
The aim of the study was to measure noise levels
near the bases and evaluate the possibility of estab-
lishing a quiet station for experiments adversely
affected by noise.

A complete study, with measurements of all types
of noise, was not feasible—partly because of the
limited time, and partly because interference to
equipment operated only in the winter (such as
that used in the auroral experiments) could not be
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measured during the austral summer, when our
work took place. Furthermore, some noise types
are rather difficult to measure, whereas quantitative
measurements of radio noise levels are easily ob-
tained. To pinpoint a quiet location, with year-
round accessibility, radio noise levels were measured
during November 1970 at 19 sites within 100 kilo-
meters of McMurdo. Noise measurement sites on
Ross Island are shown in figs. 1 and 2.

Radio noise survey
The Scott Base-McMurdo Station area is effec-

tively a small industrial town. Because of their
isolation, the bases are largely self-contained, with
more equipment than would normally be available
in a town of equivalent size at a more civilized
location. The equipment includes nuclear and
diesel power generators, automotive workshops,
welders, power lines, and many small appliances
that generate radio interference. The basic inter-
ference problem is accentuated by the inability to
obtain a good "earth" into the low-conductivity
permafrost. Thus, it is reasonable to expect that
much of the observed radio interference will be
manmade, emanating from the populated areas by
conduction over power lines and by ground-wave
propagation (Herman, 1970).



A large contribution to the noise arises during
blizzards when electrostatically charged snow and
ice particles interact with antennas (Herman,
1965). In calm weather, at locations remote from
centers of human activity, the noise is mostly
natural, with contributions from distant thunder-
storms, the magnetosphere, and solar and galactic
sources.

Measurements for the survey were largely con-
centrated in quieter areas near McMurdo Station
and Scott Base. A few measurements were also

made within McMurdo Station and Scott Base to
characterize interference close to noise sources. In
addition, measurements were made at the electric-
ally quiet Vanda Station, 100 kilometers west in
Wright Valley, for comparison with levels at the
quieter sites on Ross Island.

Equipment

Although it would have been desirable to measure
noise levels at all frequencies of use to communica-
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Figure 1 (left). Noise meas-
urement sites on Hut Point
Peninsula. Density of hatch-
ing qualitatively indicates ex-
pected relative noke levels.
Hatching w a s determined
from measurements at num-
bered sites. Contour lines at

100-foot intervals.

Figure 2 (right). Noise meas-
urement sites superimposed
on aerial photograph of Hut
Point Peninsula. Note pro-

posed quiet station.
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tions and scientific experiments, only limited
measurements could be made with available equip-
ment suitable for operation in the field. A Stoddart
Radio Interference Field Intensity meter was used
to record absolute levels over the 150 kilohertz to
32 megahertz range, but below 10 kilohertz only
approximate noise levels could be measured using
a transistorized very low frequency receiver.

Results
As expected, the highest noise levels were re-

corded in the immediate vicinity of McMurdo
Station (site 2) and Scott Base (site 4), with the
noise level decreasing rapidly away from these
centers. Power lines appeared to be major con-
tributors (particularly if poorly maintained, as
seemed the case with a transformer at the cosmic
ray building, site 10) . Active experiments, such as
ionospheric sounders, can interfere with both com-
munications and experiments, either through con-
duction along power lines or by direct radiation.
Even passive equipment can be a source of inter-
ference.

During measurements at the riometer building
(site 11) several large noise bursts were coincident
with relay closures and solenoid operation. Ap-
parently, considerable interference was radiated by
poorly shielded and filtered equipment. As the
measurement antenna was about 15 meters from
the building and the receiver was battery operated,
it is probable that the interference was not being

conducted into the equipment along local power
lines, although they, too, could have contributed
to the total radiated field.

Around McMurdo Station and Scott Base, the
noise was impulsive, with occasional high ampli-
tude bursts (probably from operation of welders
or machine tools, although the sources were not
located) . The quietest areas were Marble Point
(site 13), Black Island (site 14), and the areas
north of Second Crater (sites 8, 17). Not only
were the average high frequency noise levels at
these sites often below the receiver measurement
thresholds, but noise in these remote areas lacked
the impulsive character of the interference found
in noisier areas. At VLF, these sites were more than
30 decibels quieter than the very active areas and
the noise was mainly atmospheric in origin. A
strong signal (near 42 hertz) was observed at site
8, but the source was not identified.

Vanda Station (site 12) was established in 1967
as a quiet station, and care was taken to keep noise
to a minimum. The power for the station was a
battery supply on continuous charge from a wind-
driven generator. Unfortunately, some of the
equipment in the station laboratory used inverters,
and these are known to be a source of radio noise.

The principal source of noise at Vanda was the
wind-driven generator; when it was operating the
maximum average noise level recorded within the
base was 18 decibels above 1 microvolt per meter in
a 5-kilohertz band at a frequency of 13 megahertz.
The peak levels at this frequency often exceeded
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45 decibels above 1 microvolt per meter. Stopping
the windmill brought the higher frequency noise
levels down to below the receiver measurement
thresholds. Over the frequency range 150 to 1000
kilohertz ambient noise levels were about 28 deci-
bels above 1 microvolt per meter when almost all
equipment in the base was turned off. Even under
these conditions, the very low frequency noise levels
were above those recorded at the quieter sites on
Ross Island (15 to 20 decibels above that recorded
at site 8)

Considering that Vanda Station was intended to
be a quiet receiving site it was surprising that such
high levels were present. It appears, now, that all
equipment in the base should have been turned
off so the natural ambient noise level could be
measured. Unfortunately, it is not known whether
the noise recorded was generated by the single low-
current inverter that was left running, or by some
natural process. It is known, though, from observa-
tions the previous year, that extremely high atmos-
pheric electric fields are generated by the electrifi-
cation of dust particles that are blown along the
dry valley. At the time of the noise measurements,
and for several days before, winds of 18 meters per
second had been blowing along the valley. During
this period, increased electrostatic field activity
intensified interference conditions.

If the high inherent radio noise level at Vanda
Station is related to the fields generated by blowing
dust, then local climatic conditions in relation to
topography must be considered when selecting
locations for quiet experimental stations.

A quiet experimental station

The design of a station for scientific work is
highly specialized, particularly when diverse experi-
ments must be accommodated. Such a station can
operate at a number of levels—manned or unman-
ned, manual or automatic, data storage or telemetry
link. Restrictions on possible levels of operation
are imposed, however, when a quiet experimental
station is needed.

For example, an automatic unmanned station
incorporating a geostationary satellite telemetry
link, similar to that operated at McMurdo during
1972 (Sites, 1972), offers the possibility of operating
experiments at remote locations basically isolated
from manmade noise. But the type of experiment
that can be incorporated is restricted by the re-
quirements of both the facility and the link. An
alternative is an automatic unmanned station with
long-term data storage, instead of a satellite-relay
data link, but this restricts the type of experiment
to fairly low-rate measurements.

At the other extreme, a manned station suffers
from noise problems because of the necessary home
comforts for the personnel involved. This local
noise can severely influence the operation of experi-
ments and communications equipment in the area.

Furthermore, it can degrade the low noise en-
vironment at nearby "quiet" stations through the
radiation and conduction of the interference fields.
It is important, therefore, that noise generation
within manned stations be kept to a minimum at
all times.

For the Hut Point Peninsula area, it was felt that
the quiet station should be far enough from Scott
Base and McMurdo Station for associated manmade
noise to be negligible, but close enough for year-
round access. The quiet station also should have
access to an area where experimental sensors can
be situated for independent operation, without
mutual interference or degradation of the low noise
character of the site.

Station equipment should operate semi-auto-
matically, with only occasional personnel visits for
the purpose of record checking and general mainte-
nance. With presently available techniques it
should not be necessary for personnel to remain at
the station for long periods.

For certain experiments a link to Scott Base or
McMurdo Station, or preferably a real-time link
via geostationary satellite to the United States or
New Zealand, could transfer data. Other experi-
ments could make use of long-term data storage
so that records can be collected during personnel
visits.

Precautions to maintain a quiet environment at
the station should include strict evaluation and
control of all equipment and experiments at the
site as well as within Scott Base and McMurdo
Station. If noise from the center of human activity
is allowed to increase, conditions at the quiet site
will certainly deteriorate with time. In fact, unless
controls are initiated for operation and placement
of facilities and equipment, noise levels may in-
crease to the point where it becomes impracticable
to carry out sensitive experiments anywhere around
Hut Point Peninsula. Such controls, however, can
only be initiated if the activities of all experimenters
and communicators are coordinated.

Conclusion

The survey has indicated that there are sites
within several kilometers of Scott Base and Mc-
Murdo Station at which the majority of the noise
picked up is natural in origin. As expected, the
greatest manmade noise levels were recorded near

4	 ANTARCTIC JOURNAL
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the centerscenters of activity in the two bases. The differ-
ence between the quietest and the noisiest sites
was often greater than 30 decibels. A qualitative
indication of noise levels over Hut Point Peninsula
is shown by the density of the hatching in fig. 1.
The shaded areas have been obtained by interpola-
tion and extrapolation of measurements made at
individual sites, and give only a qualitative ifl(lica-
tion of noise levels to be expected on, and near, the
peninsula. (For more information on the recorded
noise levels see Sites and Stuart, 1971; Stuart and
Sites, 1972)

Vanda Station was found to have a high inherent
noise level, possibly assOciate(l with electrification
of dust blown along the valley during high winds.
Measurements suggest that more than manmade
noise must be taken into account when planning
a low-noise station.

A strong 42-hertz signal (probably not of local
origin) at one of the quiet sites cannot be ex-
plained. Before sensitive extremely low frequency
equipment can be operated at a quiet experimental
station, an explanation of this feature must be
found.

The survey was successful in locating quiet areas
where sensitive experiments may be operated, but
it also indicated a need for more work to explain
inherent noise characteristics at these sites.
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USNS Eltanin Cruise 54
to Kerguelen Plateau and Southeast Indian Rise

RuDI G. MARKL
Lamont-Doherty Geological Observatory

of Columbia University
and

Marine Sciences Institute
University of Connecticut

USNS Eltanin departed Fremantle, Australia, on
June 20, 1972, for a planned 60-day cruise employ-
ing geophysics, physical oceanography, and sedi-
ment coring programs in a reconnaissance of the
margins of the Kerguelen Plateau. Unfortunately,
midway through the cruise the ship's doctor became
ill, necessitating an early return to Fremantle.

The remainder of the cruise was rescheduled to
include a detailed survey of a portion of the mid-
ocean ridge south of Australia. Following a 10-day

port stay in Melbourne, Cruise 54 terminated in
Newcastle, Australia (fig. 1), on September 7.
Twenty-three scientists and support technicians par-
ticipated in the 80-day, 12,300-nautical-mile cruise.

Scientific operations under Lamont-Doherty
auspices included continuous magnetics and gravity
measurements, continuous 12- and 3.5-kiloHertz
echo sounding and seismic reflection profiling (in-
cluding sonobuoy refraction measurements), as well
as Nansen casts (including chemical analyses),
bottom photograph and nephelometer stations, bot-
tom current meter stations, and bathythermograph
measurements. Florida State University was re-
sponsible for the sediment coring program. The
Commonwealth Bureau of Meteorology of Australia
carried out the meteorology program.

6	 ANTARCTIC JOURNAL



Figure 1 ( left ). Track of
Eltanin Cruise 54, June 20

to September 7, 1972.

Figure 2 (right). A 70-mile-
long seismic reflection pro-
file representative of the
eastern margin of the Ker-
guelen Plateau. From left to
right (east to west), note sedi-
ment ridge, steep marginal
scarp, and undulating pla-
teau surface (underlain by
the prominent basement re-
flector). Depths in fathoms.

Cruise 54 was a follow-up to Cruise 47—the initial
reconnaissance of the Kerguelen Plateau.

Underway geophysical measurements were de-
signed to obtain the relation of crustal structure
and sediment distribution of the plateau to that of
the surrounding abyssal depths. Hydrographic sec-
tions, coordinated with nephelometer and long term
(E. G. k G.) bottom current meter stations, were
designed to reveal the regional current pattern
around the Kerguelen Plateau, a major obstruction
to shallow, as well as deep, circumpolar flow. The
sediment coring program was designed to date the
sedimentary sequence which caps the plateau by
sampling outcrops on the steep scarps of the plateau
edge.

The sea floor of the southern portion of the
Kerguelen Plateau varies from 800 to 1,200 fathoms
in depth. The plateau is mantled by 0.5 to 4.0 or

more kilometers of sediment. Seismic profiles typi-
cally show numerous flat-lying reflectors overlying
a (sedimentary) "basement" reflector which com-
monly is faulted. Between 56° and 58° S. the sum-
mit of the plateau is divided along 77° 40' E. by a
small scarp; to the east the sea floor is quite smooth,
whereas to the west it is rough. A 1,000-fathom
scarp forms the eastern margin of the plateau be-
tween 540 15' and 55° 00'S. and between 57° 00'
and 57°40'S. (fig. 2); however, the area betweeii
these scarps grades gently down to abyssal depths.

The topography of the western margin of the
plateau is poorly known. While searching for a
current meter site, an uncharted plateau only 550
fathoms deep was discovered between 67 0 and 720
E. and 56 0 and 57° S., west of, but adjoining, the
Kerguelen Plateau.

January-February 1973	 7



Figure 3. A bottom current meter being retrieved from pancake
ice offer ascending from a 9-day sojourn at 2,035 fathoms. Visible
parts are a float (about 2 feet in diameter) surmounted by a

flashing light and a transmitting antenna.

Kerguelen Plateau
Prior to our emergency return to Fremantle, a

north-south section of 15 hydrographic stations plus
eight camera/ nephelometer stations was completed
east of the plateau. The antarctic and subantarctic
polar fronts were located by some of the 231 bathy-
thermograph measurements during the cruise.
Three current meters were also emplaced, though
two of these had to be abandoned (one had been
timed to remain on the bottom for 44 days). The
third meter (fig. 3), put on the eastern scarp of the
plateau (fig. 2), was recovered at night after
steaming 30 miles into the ice. The meter surfaced
45 minutes late, having initially lodged beneath a
pancake. The ice front had moved northward 50
miles in the 9 days since this meter was dropped.
The occurrence of the ice front two to three degrees
north of its 5-year average position (the only ice
information available) required rerouting 1,300
miles of track planned south of 570 30'S.

Though several good core sites had to be passed
up because of seasonable (bad) weather, 12 cores
were taken from the plateau and environs, all from
exposures of outcropping subbottom layers. Sev-
eral of the cores were composed entirely of chalk;
some glacial-marine material was recovered. Pre-
liminary paleontological analysis of one of the
cores that sampled basement yielded an Upper
Cretaceous age.

Four east-west crossings of the entire plateau
were made between 54° and 58° S. Seismic reflec-
tion data further delineated a 50-mile-long (down
dip) slump block on the eastern margin that was
first noted on Cruise 47. Cruise 47 geophysicists

also discovered a large sedimentary "outer ridge"
that parallels the eastern margin near 610 S.; we
found a similar ridge (fig. 2) near 570 S., but the
feature is not continuous between these latitudes.
The data recorded by the current meter shown in
fig. 3 will aid in interpreting the origin of this
ancient submarine ridge and in turn should indi-
cate the paleocurrent pattern that existed here
during Tertiary time.

Australian-Antarctic Discordance

The discordance is a region near the crest of the
Southeast Indian Rise that is riven by numerous
north-south striking fracture zones (Hayes and
Conolly, 1972). Our 2-week survey concentrated
on a portion of the discordance delimited by 123°
to 126° E. and 46° to 49 0 S. A single major fracture
crossed at the northern boundary of the area was
traced southward and seen first to bifurcate and
ultimately to splay into four or five fractures near
the southern boundary of the survey.

The valleys, typically 2,500 fathoms deep, con-
tained less than 50 fathoms of sediment. Hydro-
graphic, camera/nephelometer, and core stations
were taken in the fractures, as well as a 2-day cur-
rent meter measurement and an unrewarding
dredge attempt. Simultaneously, a detailed bathy-
thermograph series revealed that the Antarctic Con-
vergence in this region was not a sharp boundary,
but spread over a degree of latitude between 510
and 52° S.

A small sediment pond discovered near 48° S.
126° E. during Cruise 39 (the only such sediment
body known for 150 miles around) was surveyed;
it was concluded that the 8-mile-long, east-west
trending pond was not connected to the abyssal
plains flanking the midocean ridge, but was merely
an isolated, locally derived accumulation. Enroute
to Melbourne we traversed another isolated sedi-
ment body delineated by previous Eltanin cruises
(Houtz and Mark!, 1972). The geophysics party
remained aboard for the final 5-day leg to New-
castle and obtained data that will enhance our
understanding of the tectonics of the western Tas-
man Sea.
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Marine mammal and bird observations and
trawling off Uruguay: R/V Hero Cruise 72-3a

ROBERT L. BROWNELL, JR.
Department of Vertebrate Zoology

National Museum of Natural History
Smithsonian Institute

JOSE' OLAZARRI and FEDERICO ACHAVAL
Museo Nacional de Historia Natural de Montevideo

Cruise 72-3a of the research ship Hero began at
Buenos Aires, Argentina, on July 17, 1972, to
operate in coastal Uruguayan waters between Punta
del Este and just south of' the Arroyo Chuy (the
border between Uruguay and Brazil) . Cruise ob-
jectives were (1) to observe marine mammals and
birds, and (2) to take bottom trawl samples for
data on abundance and diversity of coastal fauna.
These specimens also are yielding supplementary
information for a study by Brownell on the com-
parative food habits of the top trophic feeders:
dolphins, sea lions, and sharks. This work was
conducted between July 18 and July 24, with Hero
returning to Buenos Aires July 25.

Marine mammals and birds were not seen in
abundance (luring the cruise, but our bottom
trawl samples were richer than expected. These
collections will be deposited in the Smithsonian
Institution and the \ftIsC() Nacional de 1-listoria
Natural de Montevideo. The specimens will be
made available to specialists and should in time
provide interesting data on the biogeography of
this poorly known region.

Mammals
Observations were recorded on only five species

of marine mammals: killer whale, Orcinus orca;
bottlenose dolphin, Tiirsiops truncatus; franciscana
(a dolphin) , Pontoporia blainvillei; southern sea
lion, Otaria flavcscens; and South American fur
seal, Arctocepha/us australis.

Three Orcinus area were observed about 5 kilo-
meters north of Isla Marco, near Cabo Polonio,
on July 23. We followed these whales for 50 min-
utes, but they are evasive and difficult to approach.
Killer whales are reportedly common around the
islands that support large sea lion populations.
Ponto paTio blainvillei and T. truncatus are the
most abundant cetaceans in these waters, but only
a single dolphin of each species was observed. The
bottlenose dolphin was sighted close to the shore
at Punta del Diablo (Los Cerros), and the fran-
ciscana was sighted near Isla Marco.

The apparent absence of cetaceans was not sur-
prising since none were sighted in this area during
Hero Cruise 69-3 in late June 1969. However, on
both cruises the weather was generally unsuitable
for observations, and relatively little time was avail-
able to watch for cetaceans while the vessel was off
Uruguay. Cetaceans are more abundant here than
our cruise data indicate; 17 species are known to
occur in Uruguayan waters (Ximnez et al., 1972)

Pinnipeds, mainly A. aust ia/is, were abundant on
Isla de Lobos, Isla Marco, Islas (Ic Torres (three
small islands) , and nearby islets. Numerous sea
lions (0. flavescens) were observed in the water
around these islands, but only a single adult male
was observed hauled out on Isla Verde, and few sea
lions were observed in the vicinity of that island.
Time did not permit a census of pmnipe(15 on any
of these islands. Both species are abundant in these
waters, and both are annually harvested by the
Uruguayan government organization Servicio
Oceanogrfico y de Pesca.

Birds
Species of birds recorded (luring the cruise were

Magellanic penguin, Spheniscus magellanicus: great
grebe, Podiceps major: black-browed albatross, Dio-
in ('dea in ('/0 nap/iris; giant fulmar, Macronectes
giganteus; cape pigeon, Daption capense; prion,
Pac/iypti/a s1. (probably P. belch en) ; white-chin-
ned petrel, Proceliaria aequinoctia/is; sooty shear-
water, PufJinus griseus; neotropic cormorant, P/ia/a-
craco)-ax ()llVOCell5 kelp gull, Larus dominicanus:
brown-hooded gull, L. maculipennis; and South
American tern, Sterna hirundinacea. Two other
species were observed briefly once but not identi-
fied. One specimen each of D. melano p/iris, D.
capense, and P. griseus was collected.

All of the L. dominicanus observed along the
northern coast (Cabo Polonio to just south of the
Arroyo Chuy) were adults. On July 22 we ob-
served three kelp gulls that appeared to be nesting
on Isla Verde. The nesting period of this species
is disrupted in Uruguay by local egg hunters.

None of the species observed were abundant ex-
cept for L. dominicanus. The generally poor
weather is probably the main reason for the low
number of species and density of birds observed.
Cruise 69-3 provided information on a greater
number of species and density of birds.

January-February 1973	 9



Bottom specimens
Specimens were collected at 22 stations. The

first three stations were made with a small bottom
trawl (21 by 62 centimeters) that proved unsuccess-
ful. The remaining stations were made with a
larger trawl that measured 30 by 90 centimeters.
Additional stations were planned, but the trawl was
lost at the 23rd station when it caught on the bot-
tom and the cable snapped. All trawling was be-
tween Cabo Castillo and just south of the Arroyo
Chuy at depths between 7 and 24 meters at dis-
tances of 1 to 21 kilometers offshore.

Preliminary results are summarized by phylum:
Porif era. Sponges, probably of the genus Acer-

voc/iaiina, were collected at only one station.
Coelenterata. Hydroids were collected from mol-

lusks at three stations. The bottom sediment at
these localities was a mixture of broken shells and
sand. Sea anemones were relatively common. Ex-
amples of 35 were found attached to sand crabs,
Libinia spinosa, and mollusks. The sea pansy,
Renilia sp., was the most abundant coelenterate
collected during the cruise. A total of 125 were
taken at nine stations, with 72 collected at one sta-
tion. Partial specimens of the stony coral, Astran gin
sp., were taken at three stations.

Bryozoa. Colonies of Membraniplioma tehueiclie
were found encrusting mollusks and crabs.

Echinodermata. Sand dollars, Encope emargi-
nata, were collected from areas with a sandy bot-
tom. Some 152 examples were taken at three sta-
tions, with 137 of this number coming from a single
station. Various species of sea stars and brittle
stars were collected. These were comparatively
abundant and generally on bottoms with a mixture
of broken shells and sand. Enoplopatiria marginata
was one of the most common sea stars.

Moilusca. The largest collection of material was
obtained from this phylum. More than 250 lots
were taken, totaling about 1,800 specimens and
including species of chiton and no less than 30
species of gastropods and pelecypods. All of these
specimens are currently under study by Olazarri
and will be the subject of a separate report.

Anne/ida. Polychaetes were the only class of this
phylum represented in the collections. These worms
were collected at almost every station. The genera
Chaetopterus, Nereis, and Serpula were some of the
more abundant.

Arthropoda. A total of 228 specimens (54 lots)
of crustaceans were obtained, not counting barn-
acles. Three genera of isopods were collected; one
example each of Nerocila sp. and Serolis sp. and 11
specimens of the suborder Vaivifera sp. The Nero-
cila was probably a parasite on one of the chond-
richthyes collected at station 17. Small numbers of

shrimp, Artemesia ion ginaris and Hymenopenaeus
muelieri, were present in 14 of the 22 trawls. The
two species were taken together at three stations,
and H. muelleri was collected alone in one trawl.
Fifty-four A. longinaris were obtained, compared
to only eight H. inuelieri, but available data indi-
cate shrimps are probably very abundant in this
area. Both species of shrimp have been found in
the stomach contents of the dolphin, P. biainvillei.
Twenty unidentified hermit crabs and three Eu pa-
gurus exilis were collected. Other crabs collected
were: 44 sand crabs, Libinia spinosa, from 10 sta-
tions and always in association with actinians; the
genus Munidopsis, new for Uruguayan waters;
Pachycheles rudis, 67 specimens from seven sta-
tions; and smaller numbers of Pilumnus recticula-
tus, Persephona punctata; Piatyxantlius crenalatus,
Biepharipoda occidentalis, Peiia rotunda; and
members of the families Xanthidae, Porcellanidae,
and Hexanthidae.

C/iordata. Two ascidians were taken off a muddy
bottom at one of the deeper stations. The type of
trawl available did not permit us to obtain many
fish, but the following chrondrichthyes and osteich-
thyes were collected: eight Raja agassizi, one Psam-
mobatis microps, two Sympterygia bonapartei, one
Rhinobatus perceilens, two Symphurus jenynsi, one
Sygnathus folietti, and two Unophycis brasiiiensis.
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Structural studies in the Scotia Arc:
Andean Cordillera, Tierra del Fuego

Kiii'u F. PALMI:R and IAN W. D. DLzII:.
Lain on t-1)o/ierly Geological Observatory

Columbia University

Through the courtesy of' Eduardo Gonzalez P.,
head of the Departamento de Exploraciones, Em-
prcsa Nacional del Petroleo (ENAP) , Chile, one of
us (KFP) was able to undertake 3 weeks of field
work during April 1972 along the southern coast of
Seno Almirantazgo within the northern part oh the
east-west trending Andean High Cordillera (Cor-
dillera Darwin) in Tierra del Fuego (fig. 1) . He
was accompanied by ENAP geologist Raul Cortes
R. on board the chartered cutter Viking. In addi-
tion, they both studied the rocks of the Cordillera
larther to the east in the Ushuaia-Lapataia area br
a week during February 1972. Brief reconnaissance
studies iii the easternmost part of Tierra (let Fuego
during R/V Hero Cruise 72-2 are reported separate-
ly (I)alziel, 1972) . These studies complement ear-
her work in the southernmost Andes as part of a
continuing 5111(1)' of' the tectonics of the Scotia Arc
tinder 'National Science Foundation grant GV- 19543
(l)alziel, 1970  and 1971; 1)alziel and Corts, 1972)

Throughout the area studied, the striking uncon-
formity is apparent that has been observed through-
out the southernmost Andes between an older schis-
tose basement and a younger cover of volcanic and
sedimentary rocks. In the Almirantazgo area a thick
pile of acid volcanic rocks, the Serie Tobifera oh
probable Upper Jurassic age, overlies the basement
schists. Black slates at the base of the cover succes-
sion in Bahia Parry indicate that the marine trans-
gression there, as farther to the north an(l west,
commenced as early as the beginning of Tohifera
volcanism. Throughout the area, well bedded tuffs
and tuffaceoiis sediments are especially abundant in

the upper part of the Tobilera sequence, suggesting
the presence of' volcanic islands and shoals within a
sul)s!(ling shallow marine environment. The rapid
transition from Tobilera volcanic rocks into overly-
ing pure mudstones indicates a rapid cessation of
acid volcanism.

In the Ushuala region virtually the whole of' the
acid volcanic pile is absent, and the Yahgan se-
quence of suppose(l Lower Cretaceous age consists
almost entirely oh black slates with subordinate
tuffaceous layers and siltstones, with volcanic detri-
tus closely resembling the Lower Cretaceous sedi-
ments of the sub-Andean belt. Between Ushuaia
and Lapataia a sedimentary breccia at the base of
the sequence directly overlies the basement schists.
Within the basal breccia occur numerous acid vol-
canic clasts (including two blocks of 30 meters dia-
meter) , indicating that Tobilera volcanic rocks
were outcropping nearby at the time of deposition.
There are clearly very rapid thickness variations in
the Tobifera, a fact already known from drilling in
the Magallanes Basin (ENAP, unpublished data).

In the Lago Escondido area north of Ushuaia a
thick sequence of interbedded green lavas, green-
schists (original tuffs?) and black slates occur. The
1)yroxene-rich green lavas contrast markedly with
the uniform rhyolitic Tobifera rocks in which oc-
casional hiotite is the only mafic mineral. The data
(10 not support a lithic correlation with the Tobifera
series but rather with the meta-basic "Rocas Verdes"
of probable Lower Cretaceous age.

Throughout the area studied a strong fabric was
imposed upon both the basement schists and the
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Figure 1. Locality map of Tierra del Fuego. The boxes enclose the areas described in this report.

overlying cover rocks during the Late Mesozoic An-
(lean orogeny. A pre-Andean foliation in the base-
ment can be observed but has been largely obliter-
ated. This contrasts strongly with northwestern
Tierra (let Fuego and the northwest Strait of Magel-
lan area, where no basement reactivation occurred
(Daiziel, 1970; Dalziel and Corts, 1972) . In the
Almirantazgo and Ushuaia areas a gently southward
(tipping foliation and (lown-dip lineation pass with-
out deflection from the cover rocks across the highly
strained unconformity into the basement schists.
Small asymmetric Andean folds, overturned to the
north, deform the foliation and lineation; they are
unevenly developed, but are particularly common
near the basement-cover interface.

The most important conclusion of this work is
that major thrust faults between the rock units, as
envisaged by Kranck (1932), do not occur. All the
contacts between major lithic units observed in this
area clearly are highly deformed stratigraphic inter-
laces. The strain in both basement and cover has
resulted from continuous ductile deformation in
which the main foliation plane (average dip 30°/
180°) is perpendicular to the direction of maxi-
mum finite shortening, and the lineation (average
plunge 30°/180°) is parallel to the direction of
maximum finite elongation. A similar situation
pertains at Seno Garibaldi on the north coast of
Canal Beagle to the south of Seno Almirantazgo
(Daiziel, 1971; Dalziel and Cortes, 1972)
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Kranck (1932), ENAP geologists, and the authors. Heavy dotted lines depict orientation of Andean cleavage.
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To the east of the present area M. Rickard and
K. Burns (personal communications) have inter-
preted the rocks of the Monte Hope region as a
major asymmetric antiform overturned to the north
with a subvertical middle limb (fig. 2). Our recent
studies seem to confirm that the basement schists
north of Cordillera Darwin crop out in the core of
a compound major antiform that plunges eastward
beneath the cover in the Monte Hope-Lapataia
area. The strong foliation in the basement and
cover rocks is axial planar to, and co-genetic with,
this structure; the lineation probably represents the
direction of mass movement in the rock pile.

Nowhere in this area does the metamorphism
associated with Andean orogeny exceed slate grade.

Cordillera Darwin granite in southern Bahia
Parry has well exposed contacts. The intrusion has
the form of a thick sheet with a gently dipping
planar base subparallel to the dominant Andean
foliation in the host basement schists. The intru-
sion postdates the Andean fabic of the schists. This
is proved by these relationships:

1. The granite/schist contacts are sharp and lack
signs of postintrusion strain.

2. The marginal granite is uniform and unfoli-
ated.

3. Thin granite dykes protruding from the base
of the sheet cut the underlying schists at a high
angle with no sign of internal deformation.

Despite the clear marginal relations of the gran-
ite, a penetrative fabric is often developed. In some
areas a foliation and lineation occur over large areas
and the granites have a mylonitic character like
those exposed along Seno Garibaldi (Dalziel, 1971;
Daiziel and Corts, 1972). Elsewhere isotropic
granite is traversed by narrow zones of high shear
strain marked by intensely mylonitized fabrics. The
internal fabrics have the same orientation as those
of the host schists. The field relations indicate that
the granitic intrusive postdated the schist deforma-
tions, but was intruded while deviatoric stresses re-
mained sufficiently high to impart a penetrative

fabric on parts of the hot, crystalline, low viscosity
intrusive without further deforming the less ductile
host schists.

Halpern and Carlin (1971) have shown that the
undeformed Santa Rosa pluton that cuts cleaved
and folded Yahgan sediments dates at 82 million
years. Present mapping indicates that the structures
in the Yahgan sediments and in the underlying
basement are synchronous. Thus it may be tenta-
tively inferred that the major phase of Andean
deformation resulting in basement reactivation and
the formation of the major compound antiform
also predate 82 million years throughout the Cor-
dillera of Tierra del Fuego, and that this deforma-
tion was the cause of the known mid-Cretaceous
uplift. Halpern and Carlin (1971) also dated some
loose blocks of granite supposedly from the Cor-
dillera Darwin intrusives which gave ages of 65 ± 6
million years; from the field relations these dates
would now seem to be a lower age limit for the
deformation of the schists.
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A proposed European Antarctic Expedition

BARON GASTON DE GERLACHE DE GOMERY

Corn ite Antarctique Beige

Ten European nations have been engaged since
1971 in the preparatory study for a European Ant-
arctic Expedition.

Following a UNESCO conference of ministers of
European member states responsible for science
policy, a study was made in 1970 on national science
policies in Europe. In January 1971 the Consulta-
tive Assembly of the Council of Europe (a political
body) instructed its Committee on Science and
Technology to help strengthen scientific coopera-
tion in Europe.

Three working parties—on space biophysics, geo-
dynamics, and polar research—were set up at the
request of the Council of Europe. I had the honor
to be elected chairman of the working party on
polar research. Representatives of 10 European
states (Austria, Belgium, France, Holland, Italy,
Norway, West Germany, United Kingdom, Sweden,
and Switzerland) are attending the meetings of the
working party on polar research.

It must be understood that the Council of Europe
grants only patronage to the working parties, and
that its Committee on Science and Technology acts
only to encourage planning and coordination. It
grants no subsidies. Final decision for a European
Antarctic Expedition and finances are the respon-
sibilities of the governments.

The three meetings of our working party on
polar research held since mid-1971 have been de-
voted to define a scientific program to be carried
out in Queen Maud Land.

For the first part of the program, which will study
present environmental conditions, planned meas-
urements will include—

A. Parameters connected with recent changes of
climate: (1) selected meterological and microme-
teorological data, possibly using automatic stations,
(2) solar radiation and atmospheric turbidity, and
(3) chemical composition of the atmosphere and
precipitation; condensation nuclei.

B. Parameters connected with pollution of the
earth, including concentrations and cycles of differ-
ent elements: (1) mercury, lead, cadmium, sele-

- This paper was adapted from a portion of a talk given at
the 1972 U.S. Antarctic Research Program orientation at
Skyland, Virginia.

nium, etc., (2) compounds of sulphur, nitrogen,
phosphorus, and carbon (in the form of gases or
aerosols), and various chlorinated organic com-
pounds and hydrocarbons, and (3) radioisotopes
(strontium-90, cesium-137, etc.).

C. Comparative variation of natural elements:
(1) elements of marine, terrestrial, or extraterres-
trial origin (magnesium, sodium, potassium, cal-
cium, silicon, aluminum, nickel, etc.), and (2)
isotopic composition of precipitation (deuterium
and oxygen-18) in relation to atmospheric condi-
tions.

The aim of the second part of the program is to
study the history of the earth's climatic environ-
ment. It is believed possible to find a record of this
history covering a period of more than 100,000 years.
As coring sites must be located where this old ice
is to be found, they will have to be chosen with
particular regard to local climate, accumulation
rates, and ice flow. Measurements will include—

A. General survey of the area: (1) topography
of the surface and of the rock base; determination
of flow lines (radio echo soundings on a grid with
100-kilometers spacing of flight lines), (2) biophys-
ical studies by remote sensing, (3) determining ac-
cumulation rate by locating artificial radioactive
horizons, and (4) selection and survey on a 10-
kilometer grid of sites for detailed studies.

B. Detailed studies at seven or eight special sites
on the ice divide and on a flow line: (1) medium-
depth coring (to about 500 meters) to study his-
torical variations in the contact of pollutants and
natural elements, (2) in situ bore hole measure-
ment and sampling to determine deformation, den-
sity, temperature, and associated geophysical meas-
urements, including dates (by carbon-14, silicon-32,
etc.) and accumulation of terrestrial and cosmic
dust, (3) physical and chemical properties of ice
cores, including stratigraphy, crystallography, me-
chanical, electrical, and thermal properties and
biochemistry, such as stable isotopes, lead-210, gases,
trace elements, (4) surface studies for correlation
between studies at coring stations and at the winter-
ing station, areal variability of accumulation to
ensure that the chosen sites are representative,
horizontal and vertical surface deformation, and
detailed topography of the surface and the rock
base (1-kilometer spacing).

Continued on Page 28
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Airbus: an international air transportation system
for Antarctica

PHILIP M. SMITH
Office of Polar Programs

National Science Foundation

JOHN B. DANA
Antarctic Development Squadron Six, U.S. Navy

The concept of an international antarctic air
transportation network, or airbus system, has been
advanced a number of times (Robin, 1968; Smith,
1970). This article presents the concept and ob-
jectives of such a network, reviews its advantages
for scientific research, and discusses international
pooling and scheduling of national logistics re-
sources to achieve the airbus system objectives.

Objectives and concept

Objectives of the airbus system are to ease re-
search by (1) providing intercontinental and intra-
continental access to all parts of Antarctica
throughout the austral summer for scientists and
technical experts from all nations, (2) providing
intercontinental transportation (luring the austral
winter to selected locations on the continent, and
(3) enhancing cooperation among nations signa-
tory to the Antarctic Treaty.

These objectives are to be realized through pool-
ing and common scheduling of aviation resources.
The LC-130 Hercules, together with such short-
range, ski-equipped aircraft as the de Havilland
Twin Otter, have revolutionized air travel
throughout the vast expanses of Antarctica. The
Hercules operates not only from prepared landing
areas but also from unprepared open-field locations
on the icecap or on ice shelves, placing scientists
and their camps in remote areas (fig. 1). This
flexibility has attracted many polar experts who
previously were unable to work in Antarctica. In
a smaller way, the Twin Otter has the same flexi-
bility as the Hercules.

The even greater flexibility resulting from a con-
tinent-wide airbus system would serve as a catalyst

for greater international cooperation for the
achievement of common scientific goals.

Outer terminals

At present, outer terminals to Antarctica are
Christchurch in New Zealand, Punta Arenas in
Chile, and several airfields in southern Argentina.
South Africa and Australia also could serve as
jumping-off points, but development of these air-
links has been limited by flight facilities at the
antarctic end, terminal weather forecasting, flight
safety, distance, and other considerations.

From New Zealand, entry is through the U.S.
McMurdo Station, where extensive facilities are
available to receive and, to some extent, maintain
aircraft, both wheeled and ski-equipped. McMurdo
also can house and subsist incoming passengers and
handle cargo. At present, McMurdo is the only
station in Antarctica with such a complete range
of services.

The other generally feasible intercontinental ap-
proach is from South America, with flights termi-
nating at the Argentine Marambio Station on Sey-
mour Island (64° 17'S. 57° 45'W.) on the Antarc-
tic Peninsula. At present, facilities on Seymour
Island are not adequate for large-scale intercon-
tinental air operations such as those conducted at
McMurdo. Argentine Air Force C-130s (without
skis) fly from and to Buenos Aires about once a
month. Smaller planes have been flown to several
stations, including the U.S. Palmer Station, on the
Antarctic Peninsula. It is feasible to build an en-
larged facility on Seymour Island, and Argentine
antarctic authorities are exploring ways of up-
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grading the present runway facilities. The U.S.
Siple station and the British station at Halley Bay
are only 900 miles ('/2 hours of flight time by
LC-130) from Seymour Island (fig. 2).

From these intercontinental terminals, most sta-
tions in Antarctica could receive air service through
inauguration of the airbus system. The building
of aviation support facilities at Molodezhnaya and
Halley Bay would provide an almost perfect net
of major terminals, as shown in fig. 2. The system
would then require initiation of a periodic inter-
station service among the major terminals and
establishment of feeder lines to the other stations
and to field locations.

Prepared skiways critical
Using Hercules planes, the minimum large intra-

continental terminals needed to support the feeders
are Seymour Island (Argentina), Halley Bay
(United Kingdom), Molodezhnaya (Soviet Union),
and McMurdo (United States). Prepared skiways
are critical to economical, near-gross-weight use of
ski-equipped planes; and runways for wheeled
operations, which allow even greater payloads, are
desirable wherever they can be developed on land
or hard, smooth ice. These four stations have de-
veloped facilities or have the necessary character-
istics for operation of large airplanes.

The intracontinental terminals would serve as
points from which other aircraft, e.g., twin-engine
and smaller four-engine planes and helicopters,
could economically provide air service to all parts

of Antarctica. The capabilities of these aircraft are
such that the feeder service—operating among the
central terminals and the other antarctic stations
and field locations—could be provided easily. For
example, scientists and logistics personnel delivered
to Seymour Island by Argentina, the United King-
dom, or Chile could be moved subsequently to
virtually any location on the Antarctic Peninsula
by smaller planes or helicopters. Or, scientists de-
livered to Molodezhnaya by way of McMurdo (by
New Zealand and the United States) could be fer-
ried to Syowa and Mawson with little difficulty,
using air flight services now possessed by the Soviet
Union and Australia.

Advantages to science
Advantages of the airbus system to the antarctic

sciences are numerous. The system would facilitate
austral summer research by placing investigators—
especially schedule-sensitive geologists, glaciologists,
and biologists—in the field on schedules that permit
best use of their time. For some portions of the
continent, a year-round access may be feasible. This
access would aid special studies in the atmospheric
sciences at locations such as Siple and Dumont
d'Urville. Equally important is the prospect of
placing scientists in the pack ice, a region to which
they could deploy by aircraft, surface effect vehicles,
or other transport means. Remote sensing studies,
which require both aircraft and trained observers,
would be facilitated by development of the con-
tinent-wide network of aviation support facilities.

Figure 1. At Wetmore Glacier
in early November 1969, a
U.S. Navy LC-130 idles while
Seabees and U.S. Geological
Survey topographers erect a

Jamesway hut.
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The airbus system would encourage international
cooperation in research and data exchange by
bringing scientists into contact with their interna-
tional colleagues.

Implementation of the airbus system

The aviation assets presently available in Antarc-
tica are listed in table 1. We feel that partial shar-
ing of these resources for the flight support of all
scientists in Antarctica would not put an undue
burden on the resources of any nation, nor would
establishment of fueling and aircraft servicing cap-
abilities be a burden. These resources could be
developed systematically over a period of several
antarctic seasons. Each nation could concentrate
on the development of its own capability in accord-
ance with an agreed plan.

Weather data collection and processing, together
with an improved international communications
facility, would be required to operate the air
services and to provide for the safety of planes and
passengers. Further, more common fuel and fueling
systems would he required, as would coordinated
communication and aviation procedures. The key
to the system is the collective, or pooled, value of
national assets and an agreed schedule.

Once the antarctic facilities were established, the
overall transportation system could be initiated.
For example, on a somewhat idealized schedule, an
LC-130 of the United States program could operate
among major antarctic terminals as shown in table

Table I. Aviation assets available to antarciric expeditions.
Argentina 	2 Navy helicopters

2 Air Force helicopters
I l)l-lC-2P-03 Air Force airplane (ski)
C-130 Air Force airplane (wheel)
I F-27 Air Force airplane (wheel)
I Twin Otter airplane (ski)
1 Pilattis Porter airplane (ski)

Australia .. ......... .S Hughes 369(a) 500-series helicopters
1 Pi In (us Turbo Porter type airplane

(ski)
Chile ............... 2 "Bell" 47-J helicopters
France ............. I Alouctte II helicopter French Air

Force
Japan .............. 2 Sikorsky S-61A helicopters

I "Bell" 476A helicopter
New Zealand ...... . RNZAF C-130 Hercules (wheel)
U.S.S.R. ............	1 IL-14 airplane (ski)

4 AN-2 airplane (ski)
2 MI-S helicopters

United Kingdom . . . 2 Whirlwind IX helicopters
I de Havilland Turbo-Beaver (ski)
I (IC Havilland Twin Otter (ski)

United States ...... . 2 ski-equipped Hercules
6 UH-IN helicopters

Other helicopters as required
C . 141 airplane (wheel only)

Source: Treaty exchange information (includes helicopters
operating from ships).

2. Scientists delivered to any location, or picked
up for further transport, could be placed in field
locations by other aircraft or returned to central
terminals for further transportation homeward, or
to other stations or field locations.

A more complete primary station network would
include an intracontinental terminal on the Wilkes
Coast, with periodic flights to that terminal as well
as those identified in table 2. Katabatic winds and
terrain combine forces in that region to challenge
aircraft operations. There are large sastrugi. Loca-
tions free of sastrugi are often inland, making re-
fueling difficult. Winds have damaged aircraft used
by Soviet and Australian expeditions. An intra-
continental terminal in this region is desirable and
should be the subject of a special study by the
nations with operating experience in the region.

International discussion

The proposed airbus system has been discussed
at two recent international meetings. The Twelfth
Meeting of the Scientific Committee on Antarctic
Research held in Canberra in August 1972 recom-
mended that the matter be considered by the con-
tracting parties to the Antarctic Treaty. At the
Seventh Consultative Meeting of the Antarctic
Treaty governments in Wellington, October 30 to
November 10, 1972, the airbus system received
widespread and beneficial review. These discussions
resulted in the following recommendation:

Recommendation \'ll-S
Cooperation in Transport

The Representatives,
Recognizing that the relative inaccessability of many

regions of the Antarctic Treaty Area creates special trans-
port problems:

Table 2. Schedule for C. 130 operating among main terminals
in Antarctica.

Distancea Flht lla psed
Depart—	Arrive—	(n. mi.) timeb	time

NIc\Ium-(lo	OSOOc Pole	1050	730	2:50	2:50
Pole	1200	MOb)-	1700	1 .3 II	5	9:00

dcihnaya
Mob-	0800	Halley	1300	1,365	5	29:00
dezlmnayad	Bay
Halley Bay 1100	Seymour	1720	901	3:20	33:20

Island
Seymour	0800	Pole	1315	1,561	5:45	53:45
Islanild
Pole	1115	McMurdo	1715	730	2:50	57:45
a Along great circles.
b Assuming 270 knots ground speed, no wind, augmented

crew.
c All times are local McMurdo Station time.
d Overnight crew rest.
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Acknowledging the benefits to be derived from interna-	berthing and food for crew and passengers; and
tional cooperation in scientific investigations in that Area;	utilization of large and small aircraft. Pursuant

Recommend to their Governments that: to Recommendation VII-8, it is hoped that the dis-
1. They accept the principle of using. where appropriate,	cussions among the various national offices will

	

common transport facilities by sea and by air for scientific	begin in the months ahead.and other personnel proceeding with their equipment to and
from antarctic stations;

2. They encourage bilateral or multilateral consultations
between contracting parties in order to establish when ar-
rangements for such common use of transport facilities
would be mutually (onvenient and practicable;

3. The cost of the use of any common transport facilities
should he arranged l)y agreement between the contracting
parties concerned, either by direct payment, by reciprocation
in kind, or by other iii ut ual ly agreed means.

It remains for the national offices responsible for
expeditions in Antarctica to develop binational and
multilateral discussions to pursue the planning of
the airbus system. This must include an updated
inventory of existing and contemplated aviation
resources and ground support facilities, arrange-
ments for schedules, and exchange of information
on surveys for and preparation of skiways, radio
aids, homers, anti air-to-ground communications
including high frequency/single side band chan-
nels; weather data; fuel storage anti delivery:

.1 an ua ry-Febru a ry 1973
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News and notes___________

Field activities in October and November 1972

The vulnerability of logistics
resources continues to play a ma-
jor role in shaping the U.S. ant-
arctic field program. On Novem-
ber 13, after delivering five geolo-
gists to Ferguson Nunataks (near
the Lassiter Coast) , LC-130 num-
ber 917, one of three surviving
ski-equipped Hercules in the U.S.
antarctic program, damaged her
port landing gear while making
an open-field takeoff. The crew
chained the gear in the down
position, and the plane limped to
Byrd Station for further field re-
pairs before going on to Mc-
Murdo and then Christchurch.

At Christchurch, the craft was
under repair for the rest of the
month. Inevitably, the loss of

precious flight-hours forced a re-
thinking of plans for the re-
mainder of the season. As a result,
exploration of the Pensacola
Mountains for an ice runway suit-
able for wheeled planes is can-
celled, as is a New Zealand geol-
ogy project that was to take place
in the Bowers Mountains. Also,
helicopters instead of an LC-130
will support it New Zealand proj-
ect at Mount Melbourne.

In spite of the mishap, the U.S.
population blossomed, as sched-
uled, from 303 toabout 990 dur-
ing the 2 months covered here.
Below, based on messages received
from the field, is a summary of
early season U.S. activities on the
antarctic continent.

McMurdo Sound area
In the field since early Septem-

ber, Dr. Arthur L. DeVries
(Scripps Institution of Oceanog-
raphy) and colleagues continued
collecting the large fish Dissosticus
mawsoni from three portable
houses on McMurdo Sound. By
late November, 75 fishes, some
weighing as much as 60 kilograms,
were caught. Using a wet labora-
tory on the sea ice in Winter
Quarters Bay, the group made ex-
periments to determine whether
the fish is aglomerular and to
measure the rate of turnover of
the antifreeze molecules in its
blood. In other work, light mic-
roscopy showed that five species

No	
W

APIP",

Al! Jollowing photos: U.S. Wavy

U.S. Geological Survey team deplanes at Ferguson Nunataks on November 13 for third and final season of Lassiter Coast geologic re-
connaissance and mapping. LC-130 damaged skis during takeoff.
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McDonnell Douglas Astronautics Company investigator John Bowers adjusts riometer
antenna at McMurdo.

VPI&SU undergraduate Gail Tomimatsu
readies equipment at Eklund Biological
Center, McMurdo Station, for analysis of

dry valley microorganisms.

of the smaller Trematomus fishes
are aglomerular. Occasional scuba
dives were made to collect naked
dragonfish and T. nicolia. Kid-
neys from several species were
fixed and sent to the home insti-
tution for electron microscopy.

Working with the Scripps
group, Mr. Bruce W. Belman
(Stanford University) made scuba
dives in Winter Quarters Bay to
collect asteroids and echinoids in
a comparative study of the physi-
ology of the body walls of echi-
noderms. Mr. Belman finished his
work in mid-November.

A Virginia Polytechnic Insti -
tute and State University group
took up residence at Lake Bon-
ney in Taylor Valley to collect
water samples from dry valley
lakes in a study of freshwater and
terrestrial ecosystems. The initial
six-person group, which had ar-
rived at McMurdo in early Sep-
tember to set up the laboratory,
was replaced by a second group
in early November. By the end of
November, samples had been col-
lected from Lakes Vanda, Bonney,
Victoria, and Vashka and from
the Barwick Valley. Numerous
water samples were sent to the
United States for further analysis.

In the first week of November,
a group headed by Dr. Donald B.
Siniff (University of Minnesota)
set up temporary facilities on the
McMurdo Sound ice near Hutton
Cliffs to observe Weddell seals in
a continuing study of their popu-
lation dynamics. Tagging and

tracking of the seals continued
throughout November, and un-
derwater hydrophone techniques
used in previous years were re-
fined.

An anatomical study of seals
begun in early November by Dr.
Robert Coalson (University of
Oklahoma Medical Center) was
near completion when most of
the group departed McMurdo
with samples on November 18.
Dr. A. Watson (Massey Univer-
sity, New Zealand) remained to
complete the project.

Dr. Eugene Kamenev, exchange
scientist from the Soviet Union
during the 1972 winter, finished
a geological reconnaissance of the
Royal Society Range and, in late
November, made preparations to
join a U.S. Geological Survey team
deploying to the Lassiter Coast.

A mid-November examination
of the aurora radar antenna at
McMurdo Station by a group
headed by Mr. James C. Hodges
(Stanford Research Institute)
showed that the antenna had been
damaged heavily during the win-
ter. At month's end, the group
was awaiting replacement parts.

Other year-round synoptic ob-
servations - by the McDonnell
Douglas Astronautics Company
riometer, the University of Texas
satellite tracking observatory, the
Stanford University-operated un-
manned geophysical observatory,
and the Bartol Research Founda-
tion cosmic ray observatory—con-
tinued normally through October
and November. A notable event

previously unreported in the
Journal was recorded during Au-
gust 4 through 9: the Bartol ob-
servatory recorded the largest cos-
mic ray storm on record. Neutron
counts were as low as 29 percent
below normal and 6.9 percent
above normal. The South Pole
cosmic ray observatory recorded
approximately similar counts dur-
ing the period, and communica-
tions were blacked out for several
days.

Hallett Station
Mr. U. Wirth flew from Mc-

Murdo to Hallett Station with
the first plane of the season on
October 17 to investigate the em-
bryology and incubation be-
havior of Adelie penguins. In ad-
dition to other work, aerial pho-
tography of the rookeries at Cape
Hallett and Cape Adare was car-
ried out on November 29 after a
week's delay due to weather.

South Pole Station
The eight scientific investiga-

tors and 14 Navymen at Amund-
sen-Scott South Pole Station con-
tinued in their winter schedule
until November 3, when the first
plane since February 14 arrived
from McMurdo Station. Aboard
was Dr. Harold Muchmore of the
University of Oklahoma, who
took blood samples and skin cul-
tures from volunteers among the
wintering group as part of a proj-
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Exterior arch for new year-round Siple Station. Note drift-free entrance.

ect to determine the patterns of
immunity to infectious diseases in
isolated groups. In a related
project, Drs. Michael Popkin and
Vernon Stiliner (Harvard Medical
School), who arrived on the same
flight, interviewed the winter-over
people to investigate alterations
in psychological and other phy-
siological factors.

As an adjunct to year-round
atmospheric research carried out
at Pole by the National Oceanic
and Atmospheric Administration,
Mr. William Cobb (NOAA En-
vironmental Research Laborato-
ries, Boulder) was at the station
in the last half of November to
measure the air-earth conduction
current. Seven instrumented bal-
loons were launched daily in the
last seven days of the month. The
purpose of the measurements,
which were carried out as part of
the International Union of Geod-
esy and Geophysics Atmospheric
Electric Decade, is to investigate
the basic theories of atmospheric
electrification and to establish a
benchmark of the atmospheric
electric climate at the Pole.

Measurement of the Doppler
effect from passing satellites to
determine ground locations pre-
cisely was the object of Mr. John
House and a colleague (U.S. Geo-
logical Survey), who were at Pole
Station November 27 to 29. The
purpose of their work at the South
Pole is to extend to a larger area
the experimental work (lone last

season. The method yields a posi-
tion accurate to about 1.5 meters.
Similar measurements are being
made this season at Casey, Palmer,
and McMurdo Stations and at
field locations on the Lassiter
Coast and in East Antarctica.

By the end of November, all
1972 wintering persons except one
were relieved.

Siple Station

Closed since January 20, Siple
Station was reopened, this time
for year-round operation, on No-
vember 24. The Jamesway huts,
generator shacks, and cargo caches
were found to be in good condi-
tion, and the arch for the as-yet
incomplete new station was drift-
free at the upwind end. The Bell
Telephone Laboratories magneto-
meter and the Stanford Univer-
sity synoptic very-low-frequency
recordings began on November
26.

French traverse to Vostok

An 18-man Expeditions Po-
laires Françaises traverse team—
this season's field effort in the In-
ternational Antarctic Glaciologi-
cal Project—was flown to Carre-
four Station (66° 50' S. 139° 18'
E.) from McMurdo on November
2. Carrefour is the starting point
for the traverse to Vostok, some
1,800 kilometers distant. The
traverse party plans to retrace the

'I

route traveled last season to the
half-way point, then complete the
full trip to Vostok by the comple-
tion of the summer season.

The I,300-kilometer flight from
McMurdo was completed by a
VXE-6 LC-130 Hercules, which
made an open field landing to de-
liver 5.6 tons of food, clothing,
and equipment. Five resupply air
drops are also planned for the
traverse party. The first, consist-
ing of 36 drums of motor gasoline,
was successfully completed at the
200-kilometer mark on November
21.

While at the 200-kilometer po-
sition the traverse party inspected
the VXE-6 Hercules that crashed
in December 1971 while resupply-
ing the first traverse. They re-
ported by message that the rough
surface would not permit a land-
ing this year to remove additional
parts from the airframe. The left
wing was under snow to the upper
parts of the engines; the right
wing had snow up to the propel-
lers. Snow covered the fuselage
up to the windows.

The traverse party was finding
travel difficult, and by late No-
'ember it was several days behind

schedule.

Aviation support

U.S. Air Force C-141 Starlifters
from the Military Airlift Com-
mand and U.S. Navy LC-130 Her-
cules from Antarctic Development
Squadron Six (VXE_6) were join-
ed by wheeled Hercules from the
Royal New Zealand Air Force and
the Royal Air Force (discussed
below) in hauling passengers,
mail, and priority cargo from
New Zealand to McMurdo Sta-
tion during October and Novem-
ber.

Six deployment flights delivered
750 passengers to Christchurch in
late September and early October.
These were followed by six more
Starlifter flights from Quonset
Point, Rhode Island, the last ar-
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riving on November 30, which
carried 232 passengers and almost
67 tons of equipment and sup-
plies.

Three of these Starlifters re-
turned to Quonset Point during
November with 131 passengers
and more than 11 tons of retro-
grade cargo.

The first summer season flights
to McMurdo Station were by the
C-141s. The first flight arrived
on October 10, after a 2-day delay
owing to McMurdo area weather.
Between that date and the end
of November the Starlifters com-
pleted 32 flights to McMurdo;
only seven flights were aborted,
one for maintenance and six for
McMurdo weather. These flights
carried 1,060 passengers and 489
tons of mail and cargo south-
bound and 373 passengers and 50
tons of mail and cargo north-
bound.

The LC-130s of VXE-6 did not
arrive in Christchurch until Oc-
tober 13. Four days later they
were at McMurdo, and two of the
aircraft flew double shuttles to
both Hallett Station and the
Byrd Station surface camp. Eleven
tons of supplies and 29 passengers
were flown to Hallett. These men
will complete the station cleanup
and move all debris to the sea ice
for pickup by an icebreaker. Start-
ing on October 17, nine flights
were made to Byrd Station. These
flights moved 84 tons of cargo and
56 passengers to the surface camp
and 2.5 tons and 8 passengers back
to McMurdo. The surface camp
will serve as a way station for
flights to Siple, some 2,000 kilo-
meters from McMurdo. Cargo
bound for Siple and fuel for the
airplanes will be prepositioned at
Byrd for the December flights that
will provision Siple.

With Hallett and Byrd Stations
established the LC-130s returned
to Christchurch for scheduled
maintenance checks. They had
flown more than 220 hours each
in October. On November 1, the

Hercules were returned to Mc-
Murdo for their first month of
sustained operations. Squadron
aircraft were used to place the
French International Antarctic
Glaciological Project traverse at
Carrefour on November 2; make
the first flight of the season to
Amundsen-Scott South Pole Sta-
tion on November 3; place a U.S.
Geological Survey party in the
field near Lassiter Coast some
2,700 kilometers from McMurdo;
establish Siple Station on Novem-
ber 24; and fly cargo, fuel, and
passengers to Byrd and South Pole
Stations.

During November the three ski-
equipped Hercules completed
573.6 flight-hours while transport-
ing 555 passengers, 341 tons of
cargo, and almost 337 tons of fuel.
Maintenance problems cancelled
29 flights; weather accounted for
an additional 13 flight cancella-
tions.

During October and November
UH-IN Iroquois helicopters com-
pleted 287.2 hours of flight in
support of scientific programs and
logistics requirements. The first
test flights occurred on October
17, and science support flights
began 3 days later.

Combined statistics for the 2
months indicate 33.5 tons of car-
go, 37 tons of fuel, and 439 pas-
sengers were carried in the Mc-
Murdo Sound area. Only two
flights had to be cancelled for
maintenance problems; during
November alone 79 flights were
cancelled for weather.

Helicopter flight-hours in sup-
port of science projects during
October and November totaled
159, split almost evenly between
United States (76.9) and New
Zealand (82.1) science programs.
The majority of the U.S. hours
(65.3) were used by Virginia
Polytechnic Institute and State
University's program in the dry
valleys. Dr. Arthur L. DeVries's
study of freezing resistance in
fishes accounted for 1.7 hours.

Navy fuel king John F. Hunt tops off LC-
130 at Pole Station.

The remaining 9.9 hours of UN-
1N flight time were used by Dr.
Eugene Kamenev, the Soviet ex-
change scientist at McMurdo Sta-
tion, to take geologic samples in
the dry valleys.

New Zealand science support
flights were concentrated in the
dry valleys. Eleven hours were
provided for logistics support of
Vanda Station. Studies of the
limnology of Lake Vanda and
blowing dust and snow electro-
static phenomena at Vanda Sta-
tion accounted for 14.4 hours.
Three other projects that studied
water level and gaging records of
dry valley lakes and the Onyx
River, soils in the dry valleys, and
the McMurdo volcanics used 11.9
hours of UH-1N time. Finally,
2.9 hours were used in support of
the University of Canterbury
Weddell seal study, and 17 hours
were flown to support the investi-
gations at Cape Bird.

During the visit of the Dele-
gates from the Antarctic Treaty
Consultative Meeting to Scott
Base and the McMurdo Sound
area (discussed below), VXE-6
provided 11.8 hours of helicopter
support.

International aviation support
In November, the Royal Air

Force and the Royal New Zealand
Airforce (RNZAF) flew U.S. Ant-
arctic Research Program passen-
gers and cargo between Christ-
church and McMurdo Station.
The wheeled C-130 Hercules
planes supplemented U.S. Air
Force and Navy logistics efforts.
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The RNZAF Operation Ice
Cube VIII began on November
13, and by the end of the month
seven of the planned 10 flights
had been completed. These
flights, which carry mail, passen-
gers, and high priority cargo, are
conducted by Number 40 Squad-
ron.

Two RAF Hercules transports
arrived in Christchurch on No-
vember 25 from England after
stopping at Quonset Point Naval
Air Station, Rhode Island, to pick
up 6 tons of cargo. During No-
vember, eight Christchurch-to-
McMurdo flights were completed,
and 12 more are expected for
December.

This is the first time the RAF
has supplemented U.S. airlift re-
sources. The assistance comes at a
time when large quantities of
critical cargo destined for Siple
and Pole Stations must be flown
to McMurdo Station for further
airlift by the ski-equipped U.S.
Navy Hercules.

During November these 15
flights made a significant dent in
the passenger and cargo load
moving between New Zealand
and Antarctica. Ninety-nine pas-
sengers and 141 tons of mail and
priority cargo were flown south;
127 passengers and almost 13 tons

Royal Air Force ( left ) and Royal New
Zealand Air Force C-130s on sea ice run-

way at McMurdo Station.

of mail and cargo were carried to
Christchurch.

Station operations

Construction and maintenance
operations were close to the pre-
season schedule at the end of
November despite the loss of sev-
eral work days to adverse weather.
The series of storms in the Mc-
Murdo area have been character-
ized by high winds, with gusts
often reaching 55 knots. This has
caused significant drifting and
covering again of areas recently
cleared of snow.

Highest priority in the list of
construction projects is the com-
pletion of Siple Station. Specific
tasks include the testing of the
van complex at McMurdo Sta-
tion, moving the vans to Siple via
Williams Field, and installing
them under the metal arch erect-
ed last season. Also, a 20 by 40
foot T-5 building will be erected,
and supply facilities and fuel oil
systems will be installed.

By the end of November, 90
percent of the buildings and
equipment had been moved to
Williams Field; 50 percent of the
station complex was in place at
Siple; and the station was 25 per-
cent activated. The Siple Station

construction project was 43 per-
cent complete.

Continuation of new station
construction at the South Pole was
23 percent complete (against a
scheduled 29 percent) by early
December. Advance preparation
at McMurdo for the South Pole
project was almost complete. At
the construction site, activity was
lagging behind schedule. Troubles
with the two Peter Snow Millers
were the reason site preparation
was only 17 percent complete as
compared to a scheduled comple-
tion rate of 57 percent. The small
snow miller was 4 days late in
arriving at the South Pole; when
it did arrive necessary chute parts
were missing and had to be ship-
ped from McMurdo. By late No-
vember it was operational. Prob-
lems with a hydraulic ram hamp-
ered use of the large snow miller
in the second half of November.

Completion of the construction
camp was also significantly be-
hind schedule. The geodesic
dome had been started, but this
also was somewhat behind sched-
ule. The utilidor, however, was
two-thirds complete.

In the McMurdo area several
projects were under way. The In-
ternational Square complex ad-
jacent to the NSF chalet was com-
pleted in early November. It con-
sists of a semicircle of 17 flagpoles,
one for each of the nations that
have signed the Antarctic Treaty.
In the center of the semicircle is
Felix DeWeldon's bust of Rich-
ard E. Byrd.

Six other .McMurdo projects
are under way. A new communi-
cations transmitter building was
two-thirds complete by the end of
November. Earthwork at the new
helicopter airfield was progress-
ing, as was the task of installing
fuel lines to the field from the
fuel tank farm. Fuel lines to the
Scott Base terminus were inspec-
ted, and additional work was
scheduled to complete the fuel
line system. Construction person-
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Ice cube wharf at Winter Quarters Bay in late November.

nel also were assisting the public
works department in clearing the
snow road to Williams Field.

Perhaps the most important of
this season's projects at McMurdo
deals with Elliott Quay. In No-
vember, divers from Naval Mobile
Construction Batallion 71 and
Underwater Construction Team 1
inspected the remains of the steel
pier facing, which was virtually
destroyed in a March 1972 storm.
They discovered that the plates
and I-beams were scattered about
Winter Quarters Bay but that
there were no underwater ob-
structions that would damage
ships. However, much of the fill
that had been behind the steel
plates was found to be on the bot-
tom of the bay, reducing the water
depth in the docking area.

After the March storm, the
wintering crew began the task of
building a substitute for the de-
stroyed steel facing. First, using
timbers, they built a rectangular
form, tying it to the shore with
cables. Then they filled it with
fresh water—a little at a time. As
the fresh water froze, they added
more timbers. By mid-November,

the ice cube was nearly 5 meters
thick. According to plan, the ice
cube will be covered with timbers,
and the ships will be unloaded
onto the resulting structure. The
ice cube, which received attention
from both Washington and the
entire M c M u r d o community
throughout the winter, is not the
ultimate wharf, but the design
for a more permanent structure
has not yet been chosen.

The crew of the PM-3A nuclear
power plant discovered a water
leak from a wet tank to a dry tank
of the reactor containment system
during a scheduled maintenance
shutdown on September 18. The
crew also discovered that the in-
sulation around the reactor pres-
sure vessel and piping is wet.
Since the insulation contains chlo-
rides and the vessel and pipes are
stainless steel, there is a possibil-
ity of chloride stress corrosion of
the metal. The PM-3A has been
shut down until corrective action
can be accomplished, possibly in
January and February 1973.
Meanwhile, the diesel plant will
supply the electrical needs of the
McMurdo area.

Palmer Station
Two two-man scientific teams

and nine Navymen at Palmer Sta-
tion continued on their winter-
over schedule throughout October
and November. Isolated since
Hero's departure on March 31,
the men were confined to the im-
mediate vicinity of the station, al-
though, when ice conditions per-
mitted, scientific work was carried
out in Arthur Harbor using
Hero's whaleboat.

Both of the science groups re-
ported routine but successful
work throughout the winter. The
Texas Tech University group
(principal investigator: Dr. Rus-
sell W. Strandtmann), studying
the population dynamics of ar-
thropods, completed its measure-
ments of Rhagidia in various life
stages by late September. Identi -
fication of Stereotydeus sp. col-
lected during the 1971-1972 sum-
mer also was completed by that
time. From late June to late Au-
gust, no Stereotydeus whatsoever
were collected on exposed sticky
slides or petri dish samples. This
circumstance was unexpected, for,
earlier in the winter, immature
Stereotydeus had been abundant.
The University of California at
Davis group (principal investiga-
tor: Dr. Jere H. Lipps) continued
its study of foraminifera through
the winter by making periodic
tows and taking mud samples
from the whaleboat and by im-
mersing slide trays at various lo-
cations in deep water to sample
diatoms.

South American fur seals (Arc-
toceph a/us australis) were report-
ed to be seen near Palmer Station
on two occasions during the win-
ter. A single animal was seen on
April 18, and two were sighted
on June 11. All three animals
were sighted on the southern side
of Bonaparte Point.

In October and November, the
Texas group, in addition to week-
ly arthropod sampling and popu-
lation studies, made upper and
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Flags of Antarctic Treaty nations at Pole Station.

Seventh Antarctic Treaty Consultative Meeting, 1972

lower lethal temperature determi-
nations for Rhagidia gerlachei and
Stereotydeus villosus. Brash ice
in the harbor greatly hindered
collecting during this period. In
late November, the team collected
skuas to determine the presence
of mites and lice. The California
team sampled shore ice and fast
ice for chlorophyll determinations
and continued its sampling of sea
water and mud. Fresh water was
checked for diatoms. The phyto-
plankton count was seen to in-
crease gradually starting in early
October, and the spring bloom
began in mid-November. By late
November, the team had finished
intertidal diatom sampling and
was beginning an attempt at
quantitative measurements.

On October 10, an Argentine
Twin Otter plane brought mail,
and on November 30 a second
flight delivered two U.S. Geologi-
cal Survey personnel who will in-
stall satellite tracking equipment
at Palmer Station. The gear,
which will remain at Palmer for
several years, complements similar
equipment being installed at
Casey Station and existing equip-
ment at McMurdo.

USNS Eltanin is laid up
On December 29, 1972, after

completing her 55th research
cruise in the southern ocean for
the National Science Foundation,
USNS Eltanin was put in ready
reserve in response to a $1.5 mil-
lion budget cut in the U.S. Ant-
arctic Research Program. The cut
was made to meet new federal
fiscal policy.

Scientific accomplishments of
the ice-strengthened ship will he
the subject of a special section of
the May-June 1973 Antarctic
Journal.

The Seventh Meeting of Repre-
sentatives of the Consultative Par-
ties to the Antarctic Treaty (Ar-
gentina, Australia, Belgium,
Chile, France, Japan, New Zea-
land, Norway, the Republic of
South Africa, the Union of Soviet
Socialist Republics, the United
Kingdom, and the United States)
was held in Wellington, New Zea-
land, from October 30 through
November 10, 1972, under the
chairmanship of Mr. Frank H.
Corner of the New Zealand Min-
istry of Foreign Affairs.

During the course of this 2-
week meeting the Representatives
considered 16 substantive items of
mutual interest and unanimously
adopted nine Recommendations
to Governments. Of the items
considered, seven were concerned
with the conservation of antarctic
fauna and flora and the preserva-
tion of the antarctic environment.

The Representatives also de-
voted a great deal of their atten-
tion to the problems associated
with mineral exploration and the
possible consequence of the com-
mercial exploitation of antarctic
resources. The Representatives
recommended that governments
study these problems further and
that the topic be included on the
agenda of the Eighth Consultative
Meeting. The Norwegian delega-
tion confirmed that the Fridtjof

Nansen Foundation at Polhogda,
Norway, would convene an in-
formal conference on antarctic re-
sources during the spring of 1973
and would invite experts from all
Treaty Consultative Parties to
participate.

During the course of the meet-
ing the Representatives consid-
ered and took action with respect
to four reports received from the
Scientific Committee on Antarctic
Research (SCAR) in response to
requests for information or guid-
ance referred to SCAR by the
Sixth Consultative Meeting. The
Representatives commended three
of the issues discussed at the meet-
ing to SCAR for further study.

The Representatives discussed
the subject of the Treaty require-
ments for exchange of informa-
tion. They decided that this was
a matter worthy of further detail-
ed examination with a view to-
ward combining all the require-
ments for exchanges through dip-
lomatic channels into a single
Recommendation at the Eighth
Consultative Meeting. To en-
hance the quality of the informa-
tion exchanged in the interim,
the Representatives agreed to the
use of a standardized reporting
format.

The United States delegation
introduced a concept for a non-
commercial	international	air
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transportation system (see p. 16-
19) for the Antarctic Treaty area.
The Representatives expressed
considerable interest in the con-
cept and agreed that it merited
further study by their national
offices responsible for the admin-
istration of antarctic expeditions.

On completion of the formal
meetings the Government of New
Zealand hosted a trip to the Ant-
arctic for selected representatives
from the Consultative Parties.
This group was quartered at New
Zealand's Scott Base. During their
5-day stay the delegates visited
the South Pole, Cape Royds, Cape
Evans, Hut Point, the dry valleys,
Observation Hill, Arrival Heights,
and the U.S. McMurdo Station.
Through this visit particular em-
phasis was placed on the prob-
lems of waste disposal and ant-
arctic ecological and conservation
problems. While at the South
Pole the delegates convened a
rump session, under the chair-
manship of His Excellency Am-
bassador Edvard Hambro of Nor-
way, for the purpose of compos-
ing a joint message to the various
national expeditions in Antarc-
tica. The following designated
delegates made the trip to Ant-
arctica:

Lieutenant Commander Jorge
Busico of Argentina

Dr. Raymond I. Garrod of
Australia

Professor Aired van der Essen
of Belgium

Mr. Mario Pobiete of Chile
Mr. Georges Rochiccioli of

France
Mr. Charles Craw of New Zea-

land
Ambassador Edvard Hambro

of Norway
Dr. E. I. Tolstikov of the So-

viet Union
Mr. Victor I. Khamanev of the

Soviet Union
Dr. Brian B. Roberts of the

United Kingdom
Mr. James E. Heg of the

United States

Mr. Robert B. Thompson, Su-
perintendent of the Antarctic Di-
vision, New Zealand Department
of Scientific and Industrial Re-
search, served as host for the
group, and Mr. Terrence Baker
of the New Zealand Ministry of
Foreign Affairs served as the visit
coordinator.

Antarctic Week
in New Zealand

An Antarctic Week celebration
to mark the opening of the sum-
mer season was held in Christ-
church from October 16 to 22.
The seven days were devoted to
exhibits, movies, band music, and
a Sunday open house at Hare-
wood airport.

The Antarctic Week featured
the U.S. and New Zealand scien-
tific research programs in Antarc-
tica and the logistics support ef-
fort of the U.S. Navy and U.S.
Air Force. The week was formally
proclaimed by Mr. N. G. Picker-
ing, Mayor of Christchurch.

The U.S. Navy's Pacific Fleet
Band performed on each of the
seven days in various locations.
Also presented during the week
was the New Zealand premier of
the film, "Antarctica—Continent
for Science," made by Franz Lazi
during 1970-1971. Six other Ant-
arctic films were presented in the
Canterbury Museum.

The culmination of Antarctic
Week was the Sunday open house.
Two airplanes—an LC-130 ski-
equipped Hercules and a C-141
Starlifter jet transport—were on
display. One Hercules demon-
strated a jet-assisted-take-off, and
the Antarctic Development
Squadron Six para-rescue team
made a parachute demonstration.

Also featured at the open house
were rides for children on tobog-
gans pulled by snowmobiles, dis-
plays of equipment used in Ant-
arctica, and historical material

displayed by the Canterbury
branch of the Antarctican Society.

An estimated crowd of up to
20,000 persons attended the open
house, which raised about NZ
$1,000 for the Canterbury Mu-
seum's new antarctic wing.

Three new airplanes
approved for program
The Congress approved, and

on October 31 the President
signed, a $19.74 million appro-
priation to the National Sci-
ence Foundation for the pur-
chase of three new ski-equip-
ped LC-130R Hercules air-
planes for the antarctic pro-
gram. The appropriation was
a part of the fiscal 1973 supple-
mental appropriations bill.

Initially, five LC130s were
requested in the fiscal 1973 De-
partment of Defense budget.
The Congress declined that re-
quest, deciding that, since
funding of the national effort
in Antarctica had been consoli-
dated in the National Science
Foundation, it was not appro-
priate for the Department of
Defense to buy the airplanes.

Plans call for delivery of two
planes in late 1973 and one in
early 1974.

Monthly bibliography on
the Antarctic is offered

Current Antarctic Literature, a
monthly listing with abstracts of
titles cataloged in the Library of
Congress-prepared Antarctic Bib-
liography, is now available.

A quarterly subject and author
index accompanies the comput-
erized listing, which replaces the
formerly produced cards.
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The Antarctic Research Series first detailed descriptions of equa-
is supported by a grant from the tonal distribution of magnetos-
National Science Foundation.	pheric ionization, and ultimately

to discovery of the plasmapause.

The fully indexed annual
hardbound edition of the Antarc-
tic Bibliography, sold through
the U.S. Government Printing
Office, will continue to be pro-
duced.

Librarians and investigators
who wish to receive Current Ant-
arctic Literature, which is dis-
tributed free, should write the
Polar Information Service, Na-
tional Science Foundation, Wash-
ington, D. C. 20550.

Antarctic Research Series
Volume 20 published

Antarctic Terrestrial Biology,
the 20th volume of the Antarctic
Research Series, has been pub-
lished. The 13 original papers in
the volume range in subject mat-
ter from the limnology, physiol-
ogy, and ecology of aquatic sys-
tems to the taxonomy of fresh
water algae, lichens, mosses, fungi,
protozoa, and land arthropods.
One paper discusses subantarctic
rain forests. Dr. George A. Llano
edited the 322-page volume.

Interested persons should order
Antarctic Terrestrial Biology from
the American Geophysical Union,
1707 L Street, N.W., Washington,
D. C. 20036. The volume costs
$30.

Dr. Robert A. Helliwell
receives Appleton Prize

Dr. Robert A. Helliwell, pio-
neer in the study of very low fre-
quency emissions, has received the
Appleton Prize of the Royal So-
ciety of London.

Given with recommendations
from the International Union of
Radio Science, the prize is one of
the highest international awards
in ionospheric physics research.

In particular, Dr. Helliwell was
cited for his recent discoveries of
wave-particle interactions, in-
cluding the use of ground-based
transmitters to trigger very low
frequency noise in the magneto-
sphere.

Director of Stanford Univer-
sity's research on whistlers and
related ionospheric phenomena
now taking place at Siple Station,
Dr. Helliwell discovered the nose
whistler in 1956, pioneered ant-
arctic studies of the upper atmos-
phere, and established the first
experimental transmitter for very
low frequency investigations at
Byrd Station. In the late 1950s,
work by his students led to the

Subscription price
of Journal increases

Effective January 1, 1973, the
Government Printing Office has
raised the annual subscription
price of Antarctic Journal of the
United States to $6.50. The ad-
ditional annual charge for foreign
mailing (except to Canada, Mex-
ico, Guam, and Puerto Rico) is
increased to $1.75.

Similar increases have been
made for all U.S. government
periodicals and subscription
services. In a circular letter to
federal printing and publishing
officials, the Public Printer ex-
plained: "In addition to increases
in almost every element of cost,
the new postage rates, announced
by the United States Postal Serv-
ice in May of 1971, have had a
tremendous impact."

Subscriptions to the Antarctic
Journal may be obtained from
the Superintendent of Documents,
Government Printing Office,
Washington, D. C. 20402.

A proposed European Antarctic Expedition
Continued from Page 15

C. Deep drilling: The above
studies will be used to select one
or more sites for drilling to bed-
rock. All studies listed under B
will be undertaken at these sites.

D. Past and present behavior of
the ice sheet at selected sites: (1)
studies of the glacial history of
ice-free marginal regions, (2)
mass balance studies, and (3)
variations with time in the surface
level of the ice sheet.

The program will extend over

several years. The main part of it
can be achieved during summer
seasons, but one or two wintering-
over parties may be necessary. As
a preliminary estimate of the cost
a figure of $17 million was pro-
posed, covering 5 years.

Of course, many other problems
are yet to be solved about organi-
zation, finance, and direction.
Divergence of opinion still exists
on the desirability of fully inte-
grated expeditions, on the respon-

sibilities to be carried out by the
participating countries, and on
their share of the financial burden.

Thus the European Antarc-
tic Glaciological Expedition in
Queen Maud Land is not for to-
morrow, but for some time hence.
However, all representatives in
our working party share high en-
thusiasm for the project, and we
are confident that it will meet
approval from the individual gov-
ernments.

* U.S. GOVERNMENT PRINTING OFFICE: 1973-513-733/3
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