
antarcticU 11 IflF
rff	

IA

 

w 019

_44
	 4	

-

--4

AiJ
P

lv

Volume VIII, Number 2	 MARCH-APRIL 19



antarIotmic
OF THEfl j	 UNITED

W 	 STATES

Contents
South American studies of the peregrine, an in-

dicator species for persistent pollutants, by
Wayman Walker II, Robert W. Risebrough,
John T. Mendola, and Gerald W. Bowes ..... . 29

Vol. VIII, No. 2	March-April 1973
NATIONAL SCIENCE FOUNDATION

H. Guyford Stever
Director

Thomas B. Owen
Assistant Director, National and International Programs

Joseph 0. Fletcher
Head, Office of Polar Programs

Editor: Guy G. Guthridge
Polar Information Service

'v4r
,-'

Winter populations of marine birds on the
Argentine Coast: R/V Hero Cruise 72-3b,
by Joseph R. Jehi, Jr . ....................................	32

Kelp communities in the Chilean archipelago:
R/V Hero Cruise 72-5, by Paul K. Dayton,
Richard J. Rosenthal, and Larry C. Mahan .. 34

Benthic marine algae in the Chilean archi -
pelago: R/V Hero Cruise 72-5, by Richard
B. Searles, John F. Brauner, and Geoffrey L.
Leister ................................................................... 35

Relief development of the dry valley region,
Victoria Land, by Sergei M. Miagkov ............37

USNS Eltanin Cruise 53, by Thomas D. Aitken 40

Bottom photographs of antarctic benthos, by
Keith L. Simmons and B. J. Landrum ......... . 41

Twelfth meeting of the Scientific Committee
on Antarctic Research, by Louis DeGoes ......44

NEWS AND NOTES

COVER

Ocean bottom photograph taken from USNS Eltanin at
station 12 during Cruise 50. Depth is 4,113 meters. See

pages 41-43.

Antarctic Journal of the United States was established in
1966 to report U.S. activities in Antarctica, related ac-
tivities elsewhere, and trends in the U.S. antarctic pro-
gram. It is published every other month by the Office of
Polar Programs, National Science Foundation, Washing-
ton, D.C. 20550, with the assistance of the Department
of Defense.

For sale by the Superintendent of Documents, U.S. Gov-
ernment Printing Office, Washington, D.C. 20402. Sub-
scriptions: $6.50 a year domestic, $8.25 foreign. Price
of single copies varies.

Use of funds for printing this publication approved by the
Director of the Office of Management and Budget (July 20, 1971).

Greenwich Mean Time is used, except where otherwise
indicated.	 Reader contributions are invited

Field activities in December and January

Antarctic Geology and Geophysics published

Eltanin in San Francisco

United States Polar Exploration is published

Two Soviet volumes available in translation

Earth morphology map folio published

Dr. H. T. U. Smith dies

45

55

55

55

56

56

56

56



South American studies of the peregrine,
an indicator species for persistent pollutants

WAYMAN WALKER II
Department of Biological Sciences
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JOHN T. MENDOLA

Bodega Marine Laboratory
University of California

GERALD W. BOWES
Canadian Wildlife Service

Ottawa, Canada

During the past 25 years a novel extinction pro-
cess has affected a number of northern hemisphere
bird species. All are predatory, preying upon other
birds, mammals, or fish. The predominant symptom
of this process has been the failure of a large pro-
portion of the individual pairs in a given region to
produce a sufficient number of young to maintain
the local populations. Thin-shelled eggs, resulting
from a decrease in calcium carbonate deposition,
have been associated with the reproductive failure
of each species (Ratcliffe, 1967; Hickey and Ander-
son, 1968; Hickey, 1969). Among the first to show
such a decline was the peregrine falcon (Falco Pere-
grin us), whose population in eastern North Amer-
ica had disappeared by 1964 (Berger et al., 1969)
Populations in the Arctic have more recently shown
evidence of regional declines associated with a de-
gree of shell thinning (Cade et al., 1971) . In
Britain, the peregrine declined very rapidly during
the 1950s, but recently the trend has apparently re-
versed in some inland but not coastal localities
(Ratcliffe, 1972).

Peregrines also occur throughout Eurasia, Africa,
India, and Australia, and the subspecies F. pere-
grinus cassini is found in southern Chile and Argen-
tina. The bulk of the Chilean population appears
to occur south of the Strait of Magellan, but pairs
have recently been found to breed in central Chile
by W. R. Millie as described in Jonhsoñ (1965).

Chlorinated hydrocarbons

Studies have indicated that chlorinated hydro-
carbon pollutants, particularly the DDT derivative,

p,p'-DDE, are associated with the observed reproduc-
tive failures. Preliminary studies of the distribution
of these compounds in the southern hemisphere
have indicated that local concentrations appear to
be substantially lower than in corresponding lati-
tudes of the northern hemisphere (Risebrough and
Carmignani, 1972). Peregrines in southern South
America therefore might not show the symptoms
of the extinction process observed elsewhere and
could serve as a control population for continuing
studies of the phenomenon. Our studies in Chile
and Argentina in late 1972 were made to explore
the feasibility of such a project; they complement
our earlier studies in Antarctica and elsewhere.

From Santiago and Viffa del Mar, with the as-
sistance of Jurgen Rottmann, Departamento Forest-
al del Ministerio de Agricultura, A. W. Johnson,
and W. R. Millie, one of us (WW) checked known
and likely peregrine sites in central Chile, both in-
land and coastal. We found none of these known
sites occupied, but were able to locate a single
breeding pair in a coastal situation. This pair
when found had three young approximately 12
days old. Both adults at this eyrie were trapped
and biopsied for subcutaneous fat by the techniques
described by Enderson and Berger (1968). The
adults were then released unharmed and subse-
quently raised all three young to fledging age.

Hero Cruise 72-4

The fjord country of southern Chile contains
many potential breeding sites for peregrines, but
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to date they have apparently not been recorded
from this region. Cruise 72-4 of the research ship
Hero was devoted to biological studies of the fjord
region by personnel of the Universidad de Concep-
cion, under the direction of Drs. Lisandro Chuecas
and Hugo Saelzer R. One of us (RWR) was able
to participate in the second portion of this cruise,
which departed Punta Arenas on September 28,
1972. Despite the assistance of Captain Pieter Lenie
and his crew, no peregrines were seen, perhaps due
to the relative paucity of suitable prey species in
the interior fjords. However, while Hero lay at
anchor among the outer islands, hundreds of diving
petrels (Pelecanoides magellani) came aboard one
night. Here, at least, there appeared to be sufficient
prey for peregrines, as perhaps additional searches
may show.

In Punta Arenas, the Instituto de la Patagonia is
building up a collection of local fauha and flora
under the direction of Dr. Mateo Martinic. This
collection presently contains five peregrines, which
we were able to examine. Tissue samples of birds
of prey are being saved for pollutant analysis by
William A. Texera, Peace Corps volunteer.

From Punta Arenas, we (WW and JTM) travel-
ed to the more mountainous country near Lago
Torres, Chile. This area seemed suitable for pere-
grines, although we saw none in a considerable
area covered afoot and by horses provided by
Eduardo Scott W. of Estancia Paine. In this area
there were numerous other raptors, including con-
dors (Vultur gryphus) , aguilas (Geranoaetus mel-
anoleucus), caranchos (Polyborus plancus), chi-
mangos (Milvago chimango), and great horned
owls (Bubo virgin janus).

Tierra del Fuego

We then traveled to the Argentine portion of
Isla Grande, Tierra del Fuego, where the remaining
field studies were carried out. Here, through the
assistance and advice of members of the Goodall
and Bridges families of the Estancias Harberton and
Viamonte, we attempted to locate breeding pere-
grine falcons. We observed 100 kilometers (meas-
ured straight line) of the eastern coast of Isla
Grande afoot, and although sufficient numbers of
suitable prey were seen no peregrines were found.
The cliffs of this coast are sandstone and may be
exposed to some severe winds, although the pre-
vailing wind is from the west. Other species of
raptors, however, including the aguila and caran-
cho, were commonly observed to use these cliffs
for nesting.

The Beagle Channel near Ushuaia was likewise
without peregrines, although other raptors were en-
countered. In addition to these raptors, nesting

colonies of skuas (Gatharacta skua) were observed,
perhaps a competitor of the peregrine. Upon turn-
ing our attention inland, we did discover peregrines
and observed one adult pair and a subadult male
in a single location. No evidence of breeding was
found during the 15-day period they were under
observation, although behavior associated with
breeding was observed. Prey remains were sub-
sequently identified at the Museo Argentino de
Ciencias Naturales, Buenos Aires, with the help of
Dr. Mauricio A. E. Rumboll. These peregrines were
found to be eating parrots (Cyanoliseus patagonus)
and whale-birds (Pachyptila sp.). The whale-birds
as prey are especially interesting, as the site is over
100 kilometers from the nearest coast, and Millie
also identified these birds as peregrine prey from
central S Chile.

While the guests of Senora Cullare and Sr. Luis
Cullare at the Estancia Pirinaico, we obtained spec-
imens from freshly shot caranchos, a red-backed
hawk (Buteo polyosorna), and the local robin
(Turdus falcklandii). Tissues were preserved for

chlorinated hydrocarbon analysis.
While on Isla Grande, we hoped to gather some

additional observations on the little known Klein-
schmidt's falcon, Falco kreyenborgi. This southern-
most member of the family Falconidae is known
from only five specimens (Stresemann and Amadon,
1963), one of which was taken in the area of our
field work.

Laboratory analysis

All the material was analyzed at the laboratory
of the Canadian Wildlife Service, Ottawa. The four
robins were pooled, ground to a homogenate in a
Waring blender, and treated thereafter as a tissue
sample. Whole brains and livers from four caran-
chos were pooled to form tissue homogenates. All
tissues were ground with anhydrous sodium sul-
fate, and the fat was removed by Soxhlet extraction
with hot hexane:acetone (2:1, vol:vol) for at least
8 hours. Procedures used thereafter have been de-
scribed in detail elsewhere (Bowes and Lewis,
1972; Bowes and Jonkel, 1972).

Observed residue levels in the Buteo and Turd us
(table) are lower by two orders of magnitude or
more than in comparable species from Alaska
(Cade et al., 1971; Lincer, et al., 1970). The DDE
residues in the peregrines are also lower than in
North American peregrines (Enderson and Berger,
1968; Berger et al., 1970) , but only by a factor of
4 to 8. The male and female show a significant
difference in the ratio of DDE to PCB. Similar differ-
ences between members of the same breeding pair
of falcons are known (Walker, unpublished data).
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We interpret this to indicate differences in the prey
composition of males and females in the months
preceding breeding.

We know of only two clutches (three eggs each)
of peregrine eggs recently collected in Chile. Both
were taken in 1966 by Millie. One of these is now
in the museum of the Western Foundation for
Vertebrate Zoology, Los Angeles, where we were
able to measure eggshell parameters with the as-
sistance of Lloyd Kiff, curator. Measurements of the
other clutch were supplied by Millie. The mean
measurements for all six eggshells are: eggshell
weight-3.39 (3.16-3.76) grams, and thickness in-
dex-1.60 (1.54-1.68). The mean thickness of the
three shells in the museum at Los Angeles was 0.315
(0.310-0.323) millimeter.

We know of no other peregrine eggs that have
been collected from this region. Measurements of
F. p. cassini, however, would indicate that it is not
different in size from the populations of the interior
of arctic North America (Amadon and Brown,
1968). In addition, both the length and breadth of
the Chilean eggs (n=6) fall within the ranges of
eggs from interior arctic North American pere-
grines (D. W. Anderson and J . J . Hickey, unpub-
lished data) . For lack of a pre-1945 Chilean sample,
we have compared the measurements of the 1966
Chilean eggs to these North American eggshells in
an attempt to assess possible shell thinning. Mean
measurements and the 95 percent confidence limits
for the North American eggshells are as follows:
shell weight-3.933 ± 0.087 grams (n=59), thick-
ness-0.3678 ± 0.0058 millimeter (n=40), and
thickness index-1.881 ± 0.032 (n=59) . The values
of each of these three parameters suggest that the
1966 Chilean eggshells are thinner than the ex-
pected normal. The regression equation calculated
by Cade et al. (1971) for thickness index versus

Chlorinated hydrocarbons in tissues sampled.
ppm, lipid

Species, tissue	Lipid weight 'Al  lipid p,p'-DDE	PCD

Turdus falcklandii
Pooled sample of four,
whole body	 1.614	1.4	0.03	<0.01

Polyborus plancus
Pooled sample of four,
livers	 0.725	N.D.	0.05	<0.01
Pooled sample of four,
brains	 1.011	6.1	0.25	0.20

Buteo polyosoma, female
liver	 0.921	N.D.	0.02	0.25
brain	 0.344	10.4	< 0.01	<0.01
fat	 0.903	26.9	0.02	0.09

Falco peregrinus cassini
Biopsy fat, male	0.025	45.8	60	152
Biopsy fat, female	0.044	70.8	120	167

Collection details in text. N.D. = not determined.	-

DDE residues in the northern peregrine shows that
comparable thinning is associated with residue con-
centrations equivalent to those we have found in
the Chilean peregrine.
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Winter populations of marine birds on the
Argentine Coast: R/V Hero Cruise 72-3b

JOSEPH R. JEHL, JR.
Natural History Museum

San Diego, California

On July 26, 1972, R/V Hero left Buenos Aires,
Argentina, in support of ornithological studies
along the coast of Argentina. The primary purpose
of this research was to compare the effects of widely
differing environmental conditions - the shallow
continental shelf waters of Argentina versus the
deep water coast of Chile - on the distribution and
winter ecology of pelagic birds. Jehi (1973)
previously had studied seabird distribution in
Chilean waters in 1970 and in Argentina in 1971
(Cummings et al., 1971). He was assisted in 1972
by Mr. Jon Winter, San Diego State University, and
Sr. Maurice Rumboll, Field Naturalist, Department
of Ornithology, Museo Argentina de Cinencias
Naturales "Bernardino Rivadavia," Buenos Aires.
Cooke and Mills (1972) quantified seabird distri-
bution along the coast of Argentina in summer, and
it was hoped that the present research also would
provide comparative information on differences in
seasonal abundance and ecology, periods of migra-
tion, and other biological data.

From July 26 to August 1, seabird distribution
was studied quantitatively along the edge of the
continental shelf between 35 0 and 43° S. Specimens
of several species were collected for food studies.
On July 29, near 39 0 22' S. 55 0 22' W., we encounter-
ed a spectacular concentration of seabirds including
10,000 black-browed albatrosses (Diomedea mel-
anophris) and 4,000 cape pigeons (Daption Ca-
pensis) in association with large schools of pilot
whales (Globicephala melaena). Apparently, a
small zone of upwelling along the continental
slope caused the concentration. Later that after-
noon we found a similarly large aggregation of
birds feeding on fish scraps from a large trawler.
In that flock were many wandering albatrosses and
royal albatrosses, including two birds that had been
color-banded.

Hero arrived at Puerto Madryn on August 1, and
the next day Dr. W. C. Cummings, Dr. J . R. Fish,
and Mr. P. 0. Thompson (Naval Undersea Re-
search and Development Center, San Diego) joined

Part of an immense flock of black-browed albatrosses (Diomedea melanophris) and other sea birds encountered near 39°22'S.
55°22'W. on July 29, 1972.
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Left: Black oystercatchers occupy tocky shores along the coast of Argentina. Right: In Golfo San Jose', block oystercatchers hybridize
with American oystercatchers (right). A typcial hybrid is shown on the left in this photograph.

the ship to study the behavior and bioacoustics of
marine mammals.

From August 4 to 19, Hero was stationed in
Golfo San Jose'. Ornithological research there was
concentrated on censusing the avifauna of the en-
tire bay shore; additional studies were conducted
on land as time permitted. Near-shore censuses
were made from Zodiac boats, and approximately
100 of the bay's 130 kilometers of shore were
thoroughly censused. There are no comparable
studies on densities of birds along the Argentine
coast in winter (Jehi, Rumboll, and Winter, in
press)

Emphasis was given to studies of the comparative
ecology of the four species of cormorants that in-
habit the bay and to the ecological interactions of
the three species of oystercatchers that winter there.
Two species of oystercatchers (Haemato pus Pallid-
us and H. ater) hybridize in the area, and small
collections were made to determine the extent and
history of the hybrid zone.

We continued studies begun in 1971 on the
Magellanic plover (Pluvianellus socialis). The
Valdés Peninsula is at the northern edge of the
winter range for this rare shorebird, whose known
breeding grounds are confined to Tierra del Fuego.
This species possesses behavioral and morphological
adaptations that are lacking in typical plovers.
Further, it can use habitats (the upper beach, tidal
pools) tlìit other plovers avoid. Most unusual is
its habit of using its feet to dig for food. Informa-
tion on winter behavior and ecology may clarify
the evolutionary relationships of this rare species.

In 1971, we found that two species of gulls (Larus
dominicanus and L. maculipennis) associated with

right whales (Eubalaena glacialis) apparently feed
on whale parasites. Observations made in 1972 sup-
port this interpretation. The gulls were attracted to
areas where whales were breaching and, presumably,
dislodging parasites.

Sr. Rumboll investigated the food preferences of
Magellanic penguins (Spheniscus magellanicus)
and continued his extensive research on migration
of the upland goose (Ghloephaga picta), a serious
agricultural pest in parts of Argentina.

After disembarking the mammal research party
at Bahia Blanca on August 22, we continued cen-
suses of marine birds and mammals as far south
as the Strait of Magellan. We also entered many of
the larger bays to make further studies of the hy-
brid zone in oystercatchers. The cruise ended in
Punta Arenas, Chile, on August 30.

We are grateful to Pieter J . Lenie, master of
Hero, and the entire crew for their unfailing sup-
port of this research. Cmdr. Alfredo Yung and Lt.
Arturo Cancela, both of the Argentine navy, eased
our work in Buenos Aires, and Lt. Arturo Cancela
helped as a shipboard observer.
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Kelp communities in the Chilean archipelago:
R/V Hero Cruise 72-5

PAUL K. DAYTON, RICHARD J . ROSENTHAL, and
LARRY C. MAHAN

Scripps Institution of Oceanography
University of California, San Diego

The accounts of Darwin (1860) and Skottsberg
(1941) and others of large beds of Macrocystis
pyrif era (L.) J . Ag. in the waters of the southern
Chilean archipelago suggested that the study of
these communities would yield valuable compara-
tive data with regard to the Macrocystis communi-
ties in the northeastern Pacific. Specifically, it was
thought that there would be important comparative
information with regard to the role of a top carni-
vore, because the northeastern Pacific Macrocystis
communities have evolved in the presence of the
sea otter, Enhydra lutris (L.), which never has
occurred in the southern hemisphere kelp commun-
ities.

The effect of the sea otter at Monterey, Cali-
fornia, and at Amchitka Island is to eliminate
various species of herbivores, particularly sea ur-
chins, that could overexploit their algal resource.
After the sea otters were essentially eliminated by
overhunting in the late 19th century, various species
of asteroids, fish, and possibly other carnivores con-
sumed enough sea urchins to allow large kelp beds
to flourish in the absence of the sea otters (see
North, 1964, for descriptions of post-1911 southern
California kelp beds) . We assumed that other,
similar, carnivores controlled the herbivore popula-
tions in the Chilean kelp communities and allowed
the growth of the reported luxuriant Macrocystis
beds.

Hero Cruise 72-5 began at Punta Arenas, Chile,
on October 26, 1972, and ended there on November
30. During the cruise, we logged 197 dives in ex-
posed and semi-exposed areas from the Strait of
Magellan to the Gulf of Corcovado and found that,
contrary to our original expectations, the Chilean
sea urchins apparently have few important natural
predators. As might be expected, these sea urchin
populations usually consumed almost all the non-
coralline macro-algae.

Small Macrocystis beds

Thus, despite the nonquantitative early reports
of large Macrocystis beds, the general pattern we
observed was of rather small (usually less than 1
acre) beds of what appeared to be young plants.
The few larger Macrocystis beds we saw were in the
southern region of the Gulf of Corcovado where
man is in the process of harvesting Loxochinus
albus, the sea urchin that most efficiently overex-
ploits the kelp beds. Although we are not now in
a position to draw many conclusions from the data
gathered on the cruise, the small kelp beds were in
marked contrast to the large beds we expected.
Rather than hypothesize a major change in the
size of the beds, it seems equally reasonable to as-
sume that Darwin and others observed the same
small fringing beds we saw, but, not being familiar
with the very large beds of the northeast Pacific,
simply described the beds as large relative to their
own experience.

We made many transects through the Chilean
Macrocystis beds noting densities and sizes of the
macro-algae and of the larger animals. Again, in
contrast to the Macrocystis of California, which
tends to grow at depths of 10 to 30 meters, the
Macrocystis plants in Chile are much more shallow,
usually occurring from the intertidal to about 5
meters and only rarely as deep as 10 meters. The
algal understory beneath the Macrocystis canopy
also was relatively poorly developed both in species
diversity and in structural contributions. While the
systematic work of Searles, Leister, and Browner is
still under way, even a casual inspection of the
Macrocystis community shows many fewer species
than one sees in the northeastern Pacific, as the
Chilean beds lack such conspicuous genera as
La?ninaria, Pterygophora, Eisenia, Egregia, Costaria,
A lana, Nereocystis, Pelagophycus, and Pleurophy_
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cus. In each case there are in Chilean waters no
ecological analogs of these northeastern Pacific
genera. We also made preliminary qualitative food
webs for the kelp community; again, these food
webs are marked by a simplicity we have seen in
no other kelp community.

Two experiments

In addition to our descriptive work, two types
of experiments were initiated in a number of areas.
First, the effect of the canopy species (usually
Macrocystis) was tested by removing the canopy.
These experimental areas will be compared to ad-
jacent control areas in order to evaluate the role
of the canopy in determining the structure of the
associated assemblage. In the second type of ex-
periment the sea urchins were removed or destroyed
in areas with little biomass of fleshy algae to de-
termine the potential role of the sea urchins in

maintaining the improverished condition of the
vegetation. Similar experiments were performed in
several intertidal localities. In the intertidal situa-
tions the canopies were composed of Lessonia spp.
and Durvillea antarctica (Chain.) Hariot. Growth
measurements were made in several locations;
samples of Macrocystis of various sizes were meas-
ured and tagged for future remeasurement. Some
Macrocystis also were cut for experimental meas-
urement of rates of regrowth.

This research is supported by National Science
Foundation Grant GV-32511.
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Benthic marine algae in the Chilean archipelago:
R/V Hero Cruise 72-5
RICHARD B. SEARLES, JOHN F. BRAUNER, and

GEOFFREY L. LEISTER
Department of Botany

Duke University

From October 26 to November 30, 1972, the
authors participated in Cruise 72-5 of the research
ship Hero in the first field work of an ecological
and systematic study of the benthic marine algae
of southern Chile. This cruise, which began and
ended at Punta Arenas, emphasized the systematic
part of the study. We went intending to assemble a
representative collection of seaweeds from the sub-
antarctic shores of Chile. The algae from the region
are not well known and are poorly represented in
U.S. herbaria.

Many previous collectors passed through the
Strait of Magellan on their way to other regions
of the world, and they made small collections. In
two major antarctic expeditions, Skottsberg spent
considerable time in southern Chile, but he pointed
out (1923) that the coast of Chile north of the
strait, including both the inner and outer channels,
had been neglected. One notable party, the Lunds
University Chile Expedition of 1948-49, explored

this coast, and Levring (1960) published the phyco-
logical results, but almost all the collections were
from the inner channels and were concentrated in
the northern waters near Puerto Montt and Chiloe.
No work north or south of the Strait of Magellan
had been (lone along the southern Chilean coast
using scuba. Because of the rugged subtidal terrain,
scuba diving is far better than dredging for collect-
ing and studying seaweeds in this region.

The cruise region chosen for Hero (see map) in-
cluded two study areas in the Strait of Magellan
west of the port of Punta Arenas. The first area
was in the central part of the strait near Isla Carlos
III. The second, abandoned because of foul weath-
er, was at the western end of the strait at Cabo Pilar.
Four study areas north of the strait were selected
for visits of four or more days: Canal Trinidad, the
Gulfo de Penas, Canal Darwin, and the Gulfo
Corcovado. Brief stops were made at intermediate
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points between these areas. By shifting anchorages
and work areas as the weather changed, we were
able to work on the exposed, high wave energy
shores of the outer coast as well as the more pro-
tected waters of the bays and inner channels.

One brief deviation was made from the basic
cruise plan. Near the start of the cruise, the ship
stopped at Bahia Bell on the south side of the
Strait of Magellan to collect specimens of mussels
implicated in the deaths of three local fishermen.
The specimens were frozen and later turned over to
the Chilean Ministry of Agriculture for study.

Algae were collected from the intertidal down
to the depth at which they appeared to be absent,
usually 25 to 30 meters. Also, reconnaissance dives
were made as deep as 40 meters. The team of
three divers was organized so that one person was
responsible for taking photographs and writing
down observations on distribution and abundance
of the algae while the other two divers collected
specimens. The divers worked from inflatable
Zodiac outboard motorboats operated by a Hero
seaman who transported the divers to the diving
sites and served as a tender during the dives.

Diving began on October 27 and ended on No-
vember 23. In these 28 days the three divers made
176 dives without accident or dangerous incident.
Over 1,600 algal specimens were collected, sorted
on board Hero, and preserved in formalin sea-
water for later study. Over 500 underwater photos
were taken.
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Relief development of the dry valley region,
Victoria Land

SERGEI M. MIAGKOV
Geographical Facility, Moscow State University

Knowledge of the dry valley region of southern
Victoria Land is now sufficient to allow a construc-
tion of its relief history. This paper presents some
conclusions that are based on the author's field ob-
servations in 1970-1971, on aerial photographs,
phototheodolite surveys, and maps, and on numer-
ous sources in the literature.

The history begins with neotectonic movements—
the Victoria Orogeny—that broke the early-Tertiary
peneplain and led to emergence of the Ross Sea
depression and the Transantarctic Mountains.
Remnants of the peneplain may still lie under
glacial-marine sediments at the bottom of the Ross
Sea. Preservation of this surface on the ice-covered
east-antarctic lowlands is less probable, owing to
prolonged glacial erosion. Also, geophysical data
show that the east antarctic relief is sharp, having
developed a vertical range of 300 to 500 meters. In
the mountains along the Scott Coast, the peneplain
surface has been denuded utterly.

Two stages of neotectonic movement

Two stages of neotectonic movement are recog-
nized: differentiated block movements, followed by
general movements that are initially mainly de-
scending and later ascending. Examination of the
different altitudes of the separated basement sills of
the Ferrar Group suggests that the earth's crust
there is broken into three large 40- to 50-kilometer-
wide blocks and several smaller 10- to 15-kilo-
meter-wide coastal blocks. These blocks differ in
altitude by 300 to 500 meters; they are uplifted
above the Ross Sea bottom by about 5,000 meters.
All the blocks are inclined to the west. The Royal
Society Range is on the highest part of the most in-
clined large block. The Mackay Glacier valley is a
graben, but the other valleys are of erosional origin.

Comparison of the linear elements of existing
relief with the distribution and shapes of the differ-
ent intrustive and effusive bodies suggests that
linear elements of the main relief (the continental
and Ross archipelago coastlines and others) follow
the old (early-Paleozoic Ross Orogeny) faulting of
northeast and north-northwest directions. The di-

Dr. Miagkov, a Soviet Union exchange scientist to the U.S.
Antarctic Research Program, was based at McMurdo Station
from January 1970 to February 1971.

rection of small valleys is determined by the new
(Tertiary Victoria Orogeny) east-northeast and
north fault system. The large Ferrar, Taylor,
Wright, and Victoria Valleys include the alternat-
ing sections of both "old" and "new" directions.

Erosion by water
The Scott Coast valleys were developed in the

earlier differentiated block movements stage in pre-
glacial time. This conclusion is based on these
facts: Under the climate conditions of icy Antac-
tica, the small alpine glaciers of the dry valleys
region cannot erode their beds because the lower
ice layers are frozen to the ground. Thus, the al-
pine glacier tongues on the slopes of Taylor and
Wright Valleys did not produce appreciable hol-
lows. The well preserved small lava cones in the
dry valleys region testify to the low rate of denuda-
tion—not more than 5 millimeters per thousand
years—under a glacial climate. Published sources
suggest an average accumulation rate of both tern-
genetic and biogenetic sediments on the antarctic
sea bottom as less than 10 millimeters per thousand
years. Hence, glacial and nonglacial erosion to-
gether could not have constructed the existing
valleys during the time of continental glaciation.

Obviously, it was water erosion, possibly under
climate conditions of the "warm" mountain glacia-
tion, that produced the valleys. Before the conti-
nental ice sheet appeared, neotectonic block move-
ments partly deformed the water-eroded, valleys.
An apparent result of this deformation is the lack
of the orographically normal mouth of the Victoria
Valley system: after this system was cut in, the
coast was uplifted, and the drainage system was
closed. During continental glaciation, glacial ero-
sion sculpted only the lower sections of the main
river valleys; the mode of this erosion is discussed
below.

Erosional terraces
The differentiated block movements stage is re-

flected in the present parcelling of the once intact
dolerite sills and in the warping of the Victoria Val-
ley system, whereas the later stage of general verti-
cal neotectonic movements has its geomorphological
expression in flat erosional terraces. These terraces
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extend over the whole region and cross tectonic
elements. Being superimposed on the sharp moun-
tain relief, they are not visible on topographic
maps. A summit surface scheme (see map) reveals
them: equal-altitude lines are drawn according to
the heights of the ridges and without attention to
the heights of the erosional valleys. Though at some
places the equal-altitude lines cannot be traced ac-
curately, their general shape suggests erosional ter-
races at altitudes of approximately 2,000 to 2,400
meters and 1,000 meters.

Not all these terraces are structural. Their posi-
tion relative to the other forms of relief shows that
the upper terraces are older than the lower ones
and that all terraces are younger than the erosional
valleys. The geomorphology of the region as a
whole, and the peculiar shapes of the terraces, sug-
gest that erosion of floating ice produced the ter-
races when the relative sea level was lowering. The
floating ice shelf moving along the coast was the
principal agent of erosion, and the floating tongues
of outlet glaciers were secondary ones. Thus the
erosional terraces are at least as young as the con-
tinental glaciation.

As it was cutting the erosional terraces, the float-
ing ice also cut such "strange" forms (compared to
usual mountain glaciation) as the passes at 1,700
to 1,800 meters altitude in the western Asgard
Range, the valleys connecting Wright Valley and
the Victoria Valley system (Bull Pass and the
Clark Glacier valley), and others. Interception of
the upper Ferrar Valley by Taylor Valley was
caused by erosion of the floating outlet glacier,
which was deflected northward by the pressure of
what is now the source of Ferrar Glacier; the rela-
tive sea level then stood 2,000 meters above its
present position.

2,400-meter uplift

Examination of the dry valley region relief shows
that evidence of floating ice extends up to 2,300
or 2,400 meters altitude. These figures define the
full amplitude of the neotectonic uplift. The speed
of the uplift probably varied, and at times the sea
level may have stabilized or even risen. During
progressive uplift, the ancient valleys emerged and
the lower parts of the large valleys developed as
fjords. The outlet glacier tongues, having wet bases,
could erode more actively than the cold mountain
glaciers of the adjacent ranges. The downvalley
rise of the floors of Wright and Taylor Valleys and
the resulting undrained plots there cannot have
been caused by the land glaciers. This feature is
clear in fjords, where the outlet glaciers, getting
afloat, spread and became thinner as they moved
seaward. Such a situation remains in Ferrar Valley.

The funnel-shaped mouths of Wright and Taylor
Valleys are widened by the ice shelf tongues, which
pushed westward up the partly flooded valleys
when there were no powerful outlet glaciers.

Floating ice also brought the till that paves
Taylor, Wright, McKelvey, and other valleys and
the moraines on the lower (up to 650 meters above
present sea level) slopes of Brown Peninsula and
Black Island and elsewhere around McMurdo
Sound. The local mountain glaciers and land-based
outlet glaciers could not then and cannot now pro-
duce large amounts of till, although they partially
redeposited older till. Moving, floating ice deposit-
ed the moraines of Taylor and Wright Valleys, but
the floating ice of the Victoria Valley system was
much less mobile owing to the almost complete
orographical separation of these valleys from the
sea. Light, rectilinear stripes can be seen on the
McKelvey Valley moraine; these stripes probably
show the position of crevasses that formed in the
ice shelf when it grounded. This plot is possibly
the only one around the dry valleys where marine
or even preglacial deposits may be preserved under
the till.

End moraine loops

When the solid ice in Taylor and Wright Valleys
broke as a result of a lowering sea level or diminish-
ing outlet glaciers or both, the separating upper
and lower tongues deposited the end moraine loops.
Throughout the continental glaciation, relative sea
level had determined the characteristics of the out-
let glaciers; now, separated from the ice shelf, the
outlet glaciers were controlled mostly by climate.

Because the erosional valleys lack submerged ex-
tensions, the sea is at roughly the same level that
it was when water finished eroding the valleys.
(The submarine hollow at the foot of Mackay
valley is of tectonic origin.) Analysis of moraines
around McMurdo Sound shows that the sea level
is now dropping from about 200 meters altitude.
Some peculiarities of the McMurdo Sound coasts
and bottom relief could be interpreted as evidence
of a lower (but not more than by 200 meters) sea
level in the past, but other explanations of these
peculiarities are possible.

Among the absolute dates in the literature, these
seem most probable: neotectonic movements began
about 40 million years ago (earlier than elsewhere
on earth), and continental glaciation started 15 to
20 million years ago. Based on data on the magni-
tude of preglacial denudation, not less than 10
million years passed between the beginning of the
Victoria Orogeny and the beginning of the icy-
Antarctica climate. There is no real basis yet for
determining the duration of the neotectonic fall
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The	dry	valleys	region
scheme. Legend: 1, water-
sheds (a, efficient; b. in-
efficient). 2,	equal-altitude
lines of the separated parts
of the basement dolerite sill.
3, equal-altitude lines of the
summit surface (a, drawn
accurately; b, drawn sche-

matically).

and the following (current) uplift. Gradual move-
ment of the continent to the subpolar position and
then the polar position seems to be the most prob-
able cause of the continental glaciation.

A more detailed discussion of these conclusions
and a full list of references appear in Miagkov
(1971, 1972, in press).
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USNS Eltanin Cruise 53
THOMAS D. AITKEN

Lamont-Doherty Geological Observatory
Columbia University

Cruise 53 of USNS Eltanin was a geophysical
cruise that began in Lyttelton, New Zealand, on
April 10, 1972, and ended in Fremantle, Australia,
on June 9, 1972 (see map). This 59-day, 11,400-
nautical-mile cruise was a continuation of Cruise
52 surveying for the Deep Sea Drilling Project.
Some of these sites have since been drilled by Gb-
mar Challenger.

Continuous seismic profiler, gravity, and mag-
netic data were collected during the cruise. On and
near the survey sites, stations were taken. On each
of the 25 stations a core sample and camera-
nephelometer films were taken; on one station
(S-22) a second core was taken. Two long-term,
near-bottom current meters were taken; however,
only one of them worked.

Fifty-eight sonobuoys were deployed during the
cruise. At least two sonobuoys were used in each
survey site. The final third of the sonobuoys was
used to study the basement structure under the con-
tinental margin.

The 26 cores were taken by Florida State Uni-
versity personnel; the balance of the data on Cruise
53 were collected by Lamont-Doherty Geological
Observatory researchers.

Dr. Aitken was the U. S. Antarctic Research Program rep-
resentative on Cruise 53.

Eltanin Cruise 53 track.
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Bottom photographs of antarctic benthos

r. "'

KEITH L. SIMMONS and B. J . LANDRUM
Smithsonian Oceanographic Sorting Center

Technicians of Lamont-Doherty Geological Ob-
servatory made 32 deep-sea camera stations on El-
tanin Cruise 50 in late 1971. Each of the 687 frames
taken displays a unique view of the benthic en-
vironment. The flash of the camera's strobe often
caught the fauna performing an array of natural
activities.

The photographs overleaf are but portions of the
total from Cruise 50 and only a small fraction of the
20,000 frames exposed on other Eltanin cruises.
Because investigators are still analyzing the col-
lection, few taxonomic designations are given here.

S. Jacobs, LD(;O

Bottom camera unit is lowered over the side of Eltanin.

March-April 1973

Ocean bottom photography gives benthic infor-
mation not readily obtainable with other methods.
The film often shows behavioral characteristics of
the macrobenthos and, occasionally, of the infauna:

• Spatial and community arrangements among
individuals and species

• Endemic responses of the fauna to varying
environmental conditions, including adjustment in
specific distribution and density to such factors as
strong bottom currents

• Feeding habits, sources of food, and actual
feeding

• Methods of locomotion of mobile animals
and traces of movement by sessile organisms

• Animals in association with their mound or
burrow-like dwellings and with their unique form
of feces
Numerous other quantitative and qualitative as-
sessments of sea floor life can be made.

Typically, the camera (left) photographs a
trapezoidal area of about 2 square meters per
frame. There are usually about twenty frames per
station. A compass (shown on cover, bottom
center) mounted on the camera frame gives orien-
tation. Other instrumentation may include a neph-
elometer and a current meter. A trigger cable
activates the camera and strobe as tension is re-
leased when the attached weight touches the bottom
(note the partially visible cable and weight) . Im-
pact of the weight sends forth a billowing plume
of sediment.

In the photograph displayed on the cover, a
solitary elasipod holothurian (center) makes its
way along the muddy South Indian Basin floor
against a mild bottom current. The current appears
to gently sweep the bottom diagonally from the
lower left corner. Visible evidence of current in-
cludes a general smoothing of the microrelief, faint
sediment tails behind resistant lumps of sediment
and feces, slight elongation of mounds, parallel
elongate marks, and a slender sessile animal (top
center) bending with the current. Comparison of
the trend of these lineations with the compass im-
plies a current direction to the southwest.

The Smithsonian Oceanographic Sorting Center
maintains the photo collection and relevant data.
Prints are distributed to scientists for use in con-
junction with other data. For additional informa-
tion, contact the Sorting çnter, Smithsonian In-
stitution, Washington, D. CO560.
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Twelfth meeting of the Scientific Committee on
Antarctic Research

Louis DEGOES
Committee on Polar Research

National Academy of Sciences

The 12th business meeting and plenary session
of the Scientific Committee on Antarctic Research
(SCAR) of the International Council of Scientific
Unions (Icsu) was held in Canberra, Australia,
August 14-19, 1972. Fifty-seven persons participated
in the meeting. They included delegates from the
Antarctic Treaty nations of Argentina, Australia,
Chile, France, Japan, New Zealand, Norway, South
Africa, U.S.S.R., United Kingdom, and the U.S.A.,
and delegates from the International Union of
Biological Sciences, International Union of Geo-
logical Sciences, World Meterological Organiza-
tion, International Association of Biological Ocean-
ographers, and Scientific Committee on Oceano-
graphic Research. Of the 12 original Antarctic
Treaty nations, only Belgium was not represented.

Delegates

Dr. James H. Zumberge, chairman of the Com-
mittee on Polar Research of the U.S. National
Academy of Sciences, served as the U.S. delegate.
Dr. Charles R. Bentley, Mr. Louis DeGoes, Dr.
Sayed Z. El-Sayed, Dr. George A. Llano, Dr. Bruce
C. Parker, Dr. Robert H. Rutford, Dr. Jay T.
Shurley, Dr. Donald B. Siniff, Mr. Philip M. Smith,
and Dr. Gunter Weller composed the U.S. delega-
tion to the meetings, which were held at the Aus-
tralian Academy of Science. Along with the SCAR
plenary sessions, the SCAR working groups on biol-
ogy, logistics, glaciology, and Quaternary studies
met and formulated plans and recommendations.

Professor T. Nagata (Japan) was elected vice
president of SCAR, replacing Professor G. A. Avsiuk
(U.S.S.R.) whose term of office had expired. SCAR
accepted the invitation of the U.S. National Acad-
emy of Sciences to hold its next meeting and the
third SCAR symposium on antarctic biology in the
U.S.A.

The agenda for the meeting included (1) con-
firmation of reports of the 11th SCAR meeting held
in Oslo, Norway, August 17-22, 1970, (2) recom-
mendations from the 11th SCAR meeting, (3) reports
from SCAR working groups, (4) relationships with
icsu and intergovernmental organizations, (5) SCAR-

sponsored symposia, (6) publication of the revised
SCAR manual, (7) exchanges of data and publica-
tions, and (8) election of officers. Final prepara-
tions were made for the sCAR/iUBS/IuPs (Inter-
national Union of Physiological Sciences) sympos-
ium on human biology and medicine in the Ant-
arctic, Cambridge, September 19-21, 1972. Discus-
sions also were held on proposed SCAR participation
in the COSPAR remote sensing symposium to be held
in May 1973.

1974 symposium on biology

Dr. George A. Knox (N.Z.) was named chairman
of the SCAR steering committee for the 1974 sym-
posium on antarctic biology; other members of the
committee are Dr. Jay T. Shurley (U.S.), Dr. Sayed
Z. El-Sayed (U.S.), Dr. Richard M. Laws (U.K.),
and Dr. Jean Prevost (France). Dr. Zumberge
called on Dr. Bruce C. Parker to convene a U.S.
organizing committee to make the necessary sym-
posium arrangements; other members are Dr.
William S. Benninghoff, Dr. H. Adair Fehlmann,
Dr. Mary Alice McWhinnie, Dr. David Pawson, Dr.
Emanuel Rudolph, Dr. George A. Llano, and Mr.
Louis DeGoes. The symposium probably will be
held in Washington, D. C., in the summer of 1974.
The thirteenth SCAR plenary sessions will be held in
the week following the symposium at a site yet to
be selected. SCAR working groups in biology, logis-
tics, meteorology, glaciology, and upper atmosphere
physics tentatively plan to meet during the week of
the plenary sessions.

On request of the Antarctic Treaty nations, SCAR
developed several recommendations for considera-
tion by the seventh Antarctic Treaty consultative
meeting held in Wellington, N.Z., October 30-
November 10, 1972. Statements were made on (1)
the use of radio-isotopes in the Antarctic, (2)
man's impact on the antarctic environment, (3)
specially protected areas, (4) telecommunications,
(5) environmental monitoring stations, (6) ex-
change of antarctic publications, and (7) establish-
ment of an integrated continent-wide air transport
system.
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The convention for the conservation of antarctic
seals held in London, February 3-11, 1972, in its
approved text, called on SCAR for broad scientific
advisory services. While the convention was not
negotiated under the Antarctic Treaty, SCAR agreed
to the request, established a group of specialists on
seals with Dr. Richard M. Laws (U.K.) as chair-
man and Dr. Donald B. Siniff (U.S.) as deputy
chairman, and prepared its first report to the con-
vention.

SCAR agreed to participate in and support the
proposed SCOR polar oceans conference to be held
in Montreal, Canada, in spring 1974; it also de-
veloped plans to participate in the First GARP
Global Experiment (FGGE) planning conference,
Geneva, September 1972.

Role of SCAR

SCAR 15 charged'with furthering the coordination
of scientific activity in Antarctica, with a view to
framing a scientific program of circumpolar scope
and significance. Each of the 12 countries actively
engaged in antarctic research is represented by a
scientific delegate, as is each of eight scientific

unions or other bodies expressing an interest in
antarctic research, making a total of 20 delegates.
Plenary sessions are conducted informally, with
most of the actual business done by small working
groups composed of delegates, their advisors, and
observers. SCAR meets in alternate years in one of
its member nations, and its scientific work is carried
on largely through its nine working groups and 12
groups of specialists. Its resolutions are transmitted
by members to their respective national antarctic
committees and scientific unions for study. Those
referred to national committees are then forwarded
to appropriate scientific bodies or government
agencies and are used to develop national antarctic
programs. SCAR resolutions are advisory and are not
binding on their scientific organizations or govern-
ments. The Committee on Polar Research of the
U.S. National Academy of Sciences is the adhering
body to SCAR.

Late note: The thirteenth SCAR plenary sessions and as-
sociated meetings will be held September 3 to 7, 1974, at
Jackson Lake Lodge, Jackson Hole, Wyoming. The third
SCAR symposium on antarctic biology will be held August
25 to 31, 1974, at the National Academy of Sciences, Wash-
ington, D. C.—Ed.

News and notes
Field Activities in December and January

Mount Erebus, 3,794 meters
tall, dominates Ross Island. No
visitor to McMurdo Station, 40
kilometers south, fails to notice
the plume of steam that rises con-
stantly from its summit.

Mount Erebus also dominates
Ross Island's volcanic past, and
it is worth noting that the first
borehole of the Dry Valley Drill-
ing Project, begun at a site just
north of McMurdo Station on
January 21, coincides with one of
Erebus's more active moments.

U.S. and New Zealand geolo-
gists standing on the rim of the
crater in early February watched
cracks form in the magma pool
and saw red molten lava. Ash and
rocks were thrown a hundred

meters into the air in what the
geologists described as a "vigorous
ash-rock eruption." A New Zea-
land party at the crater from De-
cember 24 to January 5 saw no
lava, nor did a group in 1970.
Previous activity was reported by
Scott in 1911 and by Ross in 1841.

Less cataclysmic, but more de-
structive, was the January 28
crash of LC-130 number 917 on
the Pole Station skiway. No one
was hurt, and the crash came after
most cargo needed for the winter
at Siple and Pole Stations had
been delivered. But the plane was
a total loss—the third in three sea-
sons.

Here, based on messages from
the field, is a summary of U.S.

antarctic program events in De-
cember 1972 and January 1973.

McMurdo Sound area
The Scripps Institution of

Oceanography study of freezing
resistance in fishes concluded for
the season in mid-January with
experiments to determine the rate
of excretion by kidneys and the
rate of turnover of labeled anti-
freeze in Dissosticus mawsoni. A
wet lab, on the ice in Winter
Quarters Bay since October, was
moved in December to a point
near the power plant salt water
intake, where blood and muscle
of the fishes with labeled anti-
freeze was analyzed.
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Unmanned geophysical observatory and wind-powered generator at McMurdo Station.

Researchers from Texas Tech
University arrived at McMurdo
on December 4 to study the popu-
lation dynamics of terrestrial ar-
thropods. Mites (Stereotydeus
mollis) were collected at Black
Island, Cape Roberts, Spike Cape,
Marble Point, Cape Chocolate,
Hart Glacier, Garwood Glacier,
and Observation Hill. Samplings
also were made at Carapace Nun-
atak, Dailey Island, The Strand
Moraines, Miers Valley, and Min-
na Bluff. Objective is to deter-
mine intraspecific variations, if
any, among the locations. Two
Texas Tech scientists who winter-
ed at Palmer in 1972 to do simi-
lar work joined the group on
December 22. The team left Mc-
Murdo on December 26.

In Taylor Valley, a Virginia
Polytechnic Institute and State
University group studying fresh-
water and terrestrial ecosystems
did periodic chemical analyses of
major nutrients at four sites and
in meltwater streams. Weekly
collections were made for meas-
urements of primary productivity
and temperature and for cultur-
ing of microorganisms, and week-
ly dry weight and biomass de-
terminations were made at Mc-
Murdo's Eklund B iological
Center. Samples were sent to the
home institution for further anal-
ysis. The third field team arrived
on December 26, and emphasis
in January shifted to repeated
analysis of water from various lo-
cations.

A Stanford Research Institute
scientist repaired the polar aurora
radar system at McMurdo in De-
cember. It is now fully opera-
tional, and two Stanford employ-
ees will monitor the system
throughout the 1973 winter.

Operation of the unmanned
geophysical observatory was halt-
ed for several weeks in January
for installation of new sensors by
a Stanford University scientist. In-
cluded are two riometers, two
high-resolution micropulsation re-
corders, and a three-channel pho-
tometer for aurora! studies. Nor-
mal operation resumed on Janu-
ary 22. As of January, the observ-
atory has operated without failure
for over a year, and Stanford re-
ports that the quality of the data,
transmitted to the United States
via satellite, is excellent.

Equipment was installed in a
Coast Guard helicopter for the
overwater portion of an aeromag-
netic survey being done in con-
junction with the Dry Valley
Drilling Project. After comple-
tion of that portion, the equip-
ment was transferred to a Navy
UH-1N helicopter for the rest of
the survey, which was completed
in mid-January. Some 4,500 line
kilometers were surveyed over
Ross Island, McMurdo Sound,
and the Taylor Valley area.

Drilling, which began on Janu-
ary 21 at a site just north of Mc-
Murdo Station, reached a depth
of 200 meters by month's end.
Nearly all the core material -

over 2 tons - was recovered. Most
of it was logged and shipped to
the United States; small, repre-
sentative samples were sent di-
rectly to scientists in the United
States, New Zealand, and Japan,
the three countries participating
in the project.

Site geologists have identified
48 individual rock units in the
core, all of it permafrost. They
have tentatively identified three
eruptive sequences, the youngest
of which is about 500,000 years
old. The individual flows are thin
—0.5 to 7.24 meters—and some,
even the deepest, contain clear ice
lenses as thick as 10 centimeters.

A Jet Propulation Laboratory
team is taking air, soil, and water
samples near the drill site to
monitor the environmental im-
pact of the drilling. Aliquots are
incubated in various culture
media, and the air is monitored
for microbes. Samples are being
sent to the home laboratory for
further analysis. Samples also
were taken in January at future
drill sites in the dry valleys and
elsewhere.

In January, a University of
Wyoming team launched two bal-
loons from McMurdo Station
with sensors aboard to measure
the level of submicron particulate
matter in the stratosphere. The
same team launched four similar
balloons at Pole Station.

McMurdo Station operations
Reconstruction of Elliot Quay,

destroyed in a March 1972 storm,
continued in January 1973. After
the ice in Winter Quarters Bay
was cleared, divers inspected the
bottom of the bay and began
clearing and salvaging.

Reconstruction was supervised
by swc Nick Sukunda, a Navy
Reservist who is employed as a
steelworker. He was one of four
reservists called to active duty to
work on the Elliot Quay project.
A composite force of reservists,
specially trained divers from
Underwater Construction Team
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Geodesic dome and partially completed arch at new South Pole Station. January 1973.

1, Naval Mobile Construction
Batallion 71, and USCGC North-
wind, and officers and men of the
support force worked around the
clock to prepare Elliot Quay for
the cargo ships.

Ten-inch-wide I-beams 50 feet
long were placed in the ice bot-
tom of the bay. Attempts at drill-
ing holes for the I-beams were un-
successful, and a pile driver was
improvised from material avail-
able at McMurdo. Panels were
placed between the 1-beams, and
the space between the panels and
the shore was filled and covered
with timbers.

Pier I was complete for Mir-
fak's arrival on January 14; pier
2 was completed by the end of
January. Some 2,398 man-hours
were expended during December
and January to repair Elliot
Quay. Seven reconnaissance and
24 salvage dives were made.

Other construction at Mc-
Murdo was close to completion
in late January. The communica-
tions building was making pro-
gress, as were the helicopter air-
field and the fuel lines to a Scott
Base terminus. As construction
personnel returned from Siple and
South Pole Stations, they were
put to work on miscellaneous Mc-
Murdo projects.

Inspection of the PM-3A nu-
clear power plant, shut down
since September because of leaks
in the containment, showed that
additional planning and inspec-
tions are needed before the PM-
3A can return to power. As a re-
sult, the plant will remain shut
down for the winter. A crew of 12
will winter over to operate the
water distillation plant and stand
watch for the reactor.

South Pole Station

Research. Two U.S. Geological
Survey topographers set up a geo-
ceiver at Amundsen-Scott South
Pole Station in early January.
The instrument is similar to
others installed this season at

Palmer, Casey, and McMurdo
Stations and will be used to de-
termine exact geographic loca-
tions by measuring the Doppler
effect of signals from passing sat-
ellites. Two other U.S. Geological
Survey personnel will winter at
Pole to test and operate this
equipment and two portable geo-
ceivers. The program will con-
tinue for 2 or 3 years.

A University of Maryland
scientist was at Pole January 12
to 27 to set up equipment de-
signed to detect particulate trace
metals and halogens by filtering
air upwind of the station. A Lock-
heed Missiles and Space Company
researcher will operate the equip-
ment this winter.

A University of Wyoming
group launched four balloons in
mid-January to measure submi-
cron particulate matter in the
stratosphere. Instrument packages
were recovered from three of the
balloons, which burst at altitudes
of 25 to 30 kilometers. The results
are similar to measurements made
in the Arctic and suggest that the
stratospheric aerosol layer is uni-
form over the globe.

Year-round programs at Pole
Station operated normally during
the midseason.

Construction and operations. A
130-man construction camp was
completed in early December. By
the end of January the dome for
the new station had been com-
pleted, and the metal arch for
one building and 114 feet of the
arch for the garage had been com-
pleted. Eighty-six feet of garage
arch remains to be built next sea-
son. The utility corridor also was
completed this season.

Peter Snow Millers milled a test
pad of processed snow to help
determine the feasibility of a run-
way for wheeled aircraft opera-
tions.

A Rodriguez well was drilled
during the summer under the di-
rection of Mr. J . Williams of the
Naval Civil Engineering Labora-
tory and proved so successful that
it was retained as the water
source for the coming winter. By
early January it was producing a
thousand gallons of water a day.

First tested at Camp Century
in Greenland, the Rodriguez well
is a cavity in the snow into which
hot water or steam is pumped to
form a pool of water. Pumps
bring the water to the surface. In
early January the well was 200
feet deep. The water cavity meas-
ured 22 feet in diameter and 10
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Schematic of the Rodriguez well at Pole
Station.

feet in depth. By mid-January
the well was 226 feet deep, with
water at the 201-foot level.

Personnel. Mr. Charles Klinger,
Lockheed Missiles and Space
Company, is station scientific
leader for 1973. Lt. F. P. Walcott,
CEC, U. S. Navy, is officer in
charge.

Siple Station
Almost continual storms in De-

cember slowed work on the new
year-round station at Siple and
forced flights from McMurdo to
temporarily stockpile cargo at the
Byrd surface camp. However, out-
door construction was finished by
late January. On January 25, the
builders—Naval Mobile Construc-
tion Batallion 71—turned over the

new station to the National
Science Foundation. Four men—
two Stanford University investi -
gators, a mechanic, and a doctor
—will occupy the station this
winter.

The station comprises three
portable vans hooked together to
form a 13 by 7 meter building.
This composite is connected to a
T-5 building. The entire struc-
ture is under a metal arch. One
van serves as kitchen, bath, and
generator room; the second con-
tains a laboratory; and the third,
transmitters. The T-5 building
contains living quarters and a
lounge.

The station now has a wide ar-
ray of gear to study the upper
atmosphere. A feedline is in place
between the transmitter van and
the 21.4-kilometer-long dipole
antenna that Stanford University
completed last season, and tests
have shown that the VLF signals
are free from manmade inter-
ference.

A 136-megahertz satellite track-
ing antenna was installed on top
of the metal arch.

A vault 600 meters from the
station houses the Bell Telephone
Laboratories magnetometer, and
University of Minnesota micro-
pulation equipment is 300 meters
from the station. Both instru-
ments are recording high-quality,
interference-free data.

Two riometers are being in-
stalled for the University of Cali-
fornia at San Diego. One is 2
kilometers from the station; the
other, 300 meters.

A spectrum analyzer antenna
was installed 900 meters from the
station for New Zealand's Depart-
ment of Scientific and Industrial
Research; it already is recording
whistlers on 17.8 kilohertz.

A series of balloon flights by the
University of Maryland has been
postponed until next season be-
cause of bad weather in Decem-
ber, but other scientific work pro-
ceeded normally during the mid-
season. VLF activity was low ex-

cept on December 13 and 14, and
the magnetometer recorded mag-
netic bays at that time. On several
clays in January, polar substorms
had magnetic signatures and
whistler-triggered emissions that
were identical to the well docu-
mented January 2, 1971, event in
which whistlers and VLF impulses
were observed in one-for-one
ratios.

Hallett Station

Research. Freiburg University
zoologist Ulrich Wirth, at Hallett
since October 17, finished the first
portion of a study of the embry-
ology and incubation behavior of
Adélie penguins on December 21,
when Messrs. Steven M. Byers and
Richard D. Crawford (Iowa State
University) replaced him. They
did the final portion and left on
January 27. Principal investigator
for the study is Dr. John R. Baker
of Iowa State.

The field work comprised
marking and banding 267 pen-
guins to establish a known colony,
taping courtship voices and nest
relief ceremonies and then play-
ing back the voices to determine
the birds' reactions, collecting
dead penguins to check zero-age
radiocarbon levels, time-lapse
filming of penguins during incu-
bation, and investigation of pre-
dation by skuas.

Operations. Hallett is expected
to be closed permanently after
this season, and 12 Navy men
spent the midseason packing
equipment for removal to Mc-
Murdo and preparing the area for
rehabitation by penguins.

Helicopters from Northwind
removed 3 tons of cargo by the
end of January. Sixteen tons of
equipment was packed, and 15
tons of trash was collected for re-
moval next season.

Casey Station
Two persons from the U.S.

Geological Survey are wintering
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at the Australian station Casey
(on the Budd Coast) to install
and operate satellite tracking in-
struments similar to equipment
at Palmer, Pole, and McMurdo
Stations.

They arrived aboard the supply
ship Thala Dan on January 22,
and the first data were trans-
mitted on January 25.

Novolazarevskaya Station

Mr. Gregg A. Vane, University
of California (Los Angeles), has
been the U.S. exchange scientist
at the Soviet station Novolazarev-
skaya since April 10, 1972. On
December 16 he shut down his
seismographs, and on December
31 he arrived by plane at Mob-
dezhnaya, the main Soviet sta-
tion, after spending a day at the
Japanese station Syowa.

After flying to Mirnyy and then
Vostok in mid-January to de-
liver a questar telescope to Mr.
Dale Vance, Mr. Vane joined the
Soviet supply ship Navarin, which
sailed to the Kerguelen Islands
for Soviet-French rocket sound-
ings of the upper atmosphere.

Mr. Vane will remain with the
ship as she visits Montevideo
(Uruguay), Bellingshausen, Am-
ery, Molodezhnaya, Novolazarev-
skaya (where he will pick up his
equipment), and finally the Ca-
nary Islands.

Molodezhnaya Station

Dr. Edward S. Grew, a Univer-
sity of Wisconsin geologist, ar-
rived at Molodezhnaya in early
January to winter there as this
year's exchange scientist. Dr.
Grew is participating in a sum-
mer party to the Prince Charles
Mountains, 800 kilometers east of
the station.

Vostok Station

For several years, the U.S. Na-
tional Oceanic and Atmospheric

Administration has had equip-
ment at Vostok Station to measure
upper atmosphere processes. Mr.
Dale Vance, who wintered there
in 1971, returned January 6 to
27, 1973, to check and calibrate
the equipment and to collect data.
Soviet scientists operated the
equipment in the 1972 winter
and will do so in 1973.

Mr. Vance and a Soviet scientist
improved VLF instruments that
will make measurements at Vos-
tok and on the tractor train
journey to Mirnyy in February
and March 1973.

Auckland Islands

Five U.S. investigators partici-
pated in a transdisciplinary ex-
pedition to the subantarctic
Auckland Islands in December
and January.

Dr. Henry Imshaug (Michigan
State University) and two assist-
ants studied and collected lichens
and bryophytes; Dr. Milton W.
Weller (Iowa State University)
investigated ecological adapta-
tions of the Auckland Islands
flightless teal, and Dr. Peter G.
Connors, acting for Dr. Robert
W. Risebrough (Bodega Marine
Laboratory, University of Cali-
fornia), examined tissue of birds
and fishes in a continuing study
of the distribution of chlorinated
hydrocarbons.

The group departed Dunedin,
New Zealand, on December 8 and
returned on January 16 aboard
the ship Acheron. The New Zea-
land Department of Lands and
Survey organized the expedition.

South Georgia

In mid-January, a group head-
ed by Drs. Ian W. D. Daiziel
(Lamont-Doherty Geological Ob-
servatory) and Robert H. Dott
(University of Wisconsin) ar-
rived at South Georgia from
Montevideo on board the British
ship Bransfield to study the is-

land's structural geology, sedi-
mentobogy, and tectonic history.

The group, which will work
from the U.K. station there, plans
to return to South America in
mid-March.

EOLE transponders

Based on discussions in Paris
between H. Guyford Stever, di-
rector of the National Science
Foundation, and Pierre Aigrain,
director of France's General Dele-
gation for Scientific and Techni-
cal Research, the United States
agreed to try to place transpond-
ers on icebergs in selected loca-
tions in antarctic waters. The
transponders will be tracked by
the French EOLE-1 satellite to
obtain information about surface
ocean circulation near Antarctica
during the winter.

Two transponders were deliver-
ed to U.S. Coast Guard icebreak-
ers operating in antarctic waters.
Northwind put a transponder on
an iceberg at 70°27'S. 178037'E.
on January 25. Glacier could not
find a suitable iceberg during her
transit of the Amundsen Sea en
route to Punta Arenas. She will
attempt to place the transponder
in the Weddell Sea.

Visitors
Drs. H. Guyford Stever, director

of the National Science Founda-
tion, and Grover Murray, presi-
dent of Texas Tech University
and a member of the National
Science Board, inspected U.S. ant-
arctic field activities in December.

Others on the tour were Dr.
Robert C. Seamans, secretary, Dr.
Eugene E. Covert, chief scientist,
Major General Robert N. Gins-
burgh, director of information,
and Major General Leslie W.
Bray, Jr., director of doctrine,
concepts and objectives, U.S. Air
Force.

The party arrived at McMurdo
Station from New Zealand on De-
cember 10. They visited Cape
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National Science Foundation director H. Guyford Stever (center, holding paper) addresses
P. G. Astakhov (at head of table), Vostok station leader, and other personnel of the
Soviet station. Air Force secretary Robert C. Seamans (left) and J. 0. Fletcher (second

from left), head of the Office of Polar Programs, look on.

Evans, Cape Royds, the dry val-
leys, Scott Base, and Pole, Vostok,
and McMurdo Stations before
leaving on the 13th.

Antarctic Peninsula

Research. The two U.S. Geolog-
ical Survey personnel who arrived
at Palmer Station on November
30 set up a geoceiver and were
tracking satellites by December
3. A faulty teletype unit, used to
transmit the data to McMurdo
Station, was repaired with the aid
Of USCGC Northwind personnel
and spare parts. By December 8,
"Tranet station 196" was opera-
tional.

The two Texas Tech University
researchers who had wintered at
Palmer in 1972 completed their
study of the population dynamics
of anthropods and went to Mc-
Murdo Station aboard Northwind
to join other Texas Tech scien-
tists engaged in a related study.

Arriving on Northwind on De-
cember 6 was a University of Cali-
fornia (Davis) group that joined
two persons who had wintered in
1972 to continue a study of shal-
low water benthic foraminifera.

After setting up four transects in
waters near the station, the group
began collecting micro- and meso-
assemblages and algae, analyzing
sea water samples, and transfer-
ring data collected last winter.
Additional transects were made
from Hero and at Deception and
King George Islands and Port
Lockroy. Also, sediments were
analyzed for chemical, floral, and
faunal composition. In January,
working with University of Min-
nesota equipment, the Californ-
ians recorded bottom processes on
videotape.

Utah State University and Uni-
versity of Minnesota scientists
worked together in December and
January to record the behavior,
predation habits, and population
dynamics of seals, penguins, and
other birds. Transmitters attach-
ed to breeding pairs of Adélie
penguins and to seals were track-
ed to record movement of the an-
imals; use of television to record
underwater actions was delayed
until mid-January when most ice
left the monitoring area.

A University of California (San
Diego) group arrived at Palmer
in early December to continue

physiological studies of fish lack-
ing hemoglobin. Trawling from
Hero and fishing with long lines
was successful, and respiration
and cardiovascular studies were
under way by mid-December. In
January, Chaenichthyids were ac-
climated to temperatures as high
as 8°C. for study of metabolic
responses.

A two-man party from Case
Western Reserve University ar-
rived in mid-December to study
peripheral vascular control mech-
anisms in birds. Blood samples
were taken in the field from skuas,
penguins, giant petrels, and also
Weddell and leopard seals and
tested in the laboratory for the
relationship of blood viscosity and
temperature. Two giant petrels
were captured for more extensive
laboratory analysis, including
measurement of blood flow rates
and temperatures in feet under
conditions of hot and cold stress.

A three-man team from Image
Associates, a Washington, D. C.,
firm under contract to the Na-
tional Science Foundation, filmed
scientific and logistics activities in
the Peninsula area throughout
December.

Ships. The U.S. Coast Guard
icebreaker Northwind arrived at
Palmer Station on December 6
with five teams of researchers, a
fresh Navy support crew, 99,800
gallons of diesel fuel, and sup-
plies. Northwind left on Decem-
ber 8 for McMurdo Station, tak-
ing with her most of the 1972
winter party.

The British research and sup-
ply ship Bransfieid called at
Palmer for 5 hours on December
11 before leaving for Adelaide
Island, 400 kilometers to the
south. She returned on December
16, having spent 4 days stuck in
ice, and then went to the British
station Argentine Islands. Brans-
field was at the station again on
December 21.

Hero, the National Science
Foundation research ship, left
Punta Arenas on December 12,
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dropped of a glaciological party
at Deception Island on the 16th,
and arrived at Palmer on the 18th.
She worked near Palmer until
December 25, then went to King
George, Deception, and Living-
ston Islands. At King George,
four U.S. passengers transferred
to the Chilean ship Piloto Pardo
for transit to Punta Arenas; Hero
returned to Palmer on December
30.

After 6 days of local operations,
Hero began 3 days of trawling
that took her as far north as the
South Shetlands. At Discovery
Bay, four Argentine biologists
joined the ship for transit to
Palmer; Hero arrived at the sta-
tion on January 12.

After a January 17 to 20 run to
Deception Island to transfer re-
searchers to Livingston Island, the
trawler kept busy near Palmer
until January 27, when she again
sailed to Deception Island to em-
bark homeward-bound research-
ers and scientific samples. She
continued on to Ushuaia, Argen-
tina, her new South American
port, arriving there on February
1.

Lindblad Explorer, a Norwe-
gian tourist ship that frequents
the Antarctic, visited Palmer Sta-
tion on January 7 and 20. The
passengers toured the station
briefly and observed research
projects.

Other ships calling at Palmer
in December and January were
Piloto Pardo (December 22 and
January 11) and the Argentine
ships Bahia Aguirre (January 11)
and Amana (January 14). Jac-
ques Cousteau and his ship Calyp-
so, spending 3 months in the Ant-
arctic Peninsula area, were at
Palmer on January 16 and moor-
ed in Arthur Harbor January 27
to 30.

English-born Dr. David Henry
Lewis, 55, a physician and author,
left Sydney, Australia, in early
October alone in his 32-foot steel
sailboat Ice Bird. His goal was to

..
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circumnavigate Antarctica. He
planned to be in the Drake Pass-
age by December 23, but,
throughout December and Janu-
ary, he could not be raised by
radio. On January 29, Dr. Lewis
and his battered yacht arrived at
Palmer Station. Two months
earlier, a gale had turned the
craft completely over, dismasting
it and smashing much of the gear,
including the radio. Although
frostbitten, Dr. Lewis arrived in
otherwise good health. He is
postponing the rest of his circum-
navigation until next season.

Personnel. S t a t ion scientific
leader for 1973 is Mr. Thomas A.
Kauffman, University of Cali-
fornia (Davis) . Officer in charge
is U. L. A. Jukkola, CEC, U.S.
Navy. Both men assumed their
posts on December 6 when they
arrived on board Northwind. Na-
tional Science Foundation repre-
sentative during December was
Mr. Robert L. Dale.

Aviation

December 1972 opened with
three ski-equipped LC-130 Her-
cules transports in the Antarctic
Development Squadron Six (vxE_
6) inventory. These were supple-

mented by wheeled Hercules
transports from the air forces of
the United Kingdom and New
Zealand, and by C-141 Starlifter
jets from the U.S. Air Force. By
the end of January the vxE-6 re-
sources had been reduced to two
LC- l3Os.

On a resupply mission to
Amundsen-Scott South Pole Sta-
tion, LC-130R Bureau number
155917 crashed and burned on the
Pole skiway on January 27. The
pilot of the Hercules was making
a ground controlled approach
(GcA) landing in an ice fog at
—26°F. when the crash occurred.
All nine crewmen and two pas-
sengers escaped uninjured. Much
of the credit for the lack of in-
juries was attributed to the skill
and thoroughness of the load-
master, ABJ2 David V. Hazzard.
He had secured the 20,000 pounds
of cargo, mail, and gasoline so
securely that the load did not
move as the plane crashed and
the airframe disintegrated. All of
the load was recovered intact with
the exception of one 500-gallon
bladder of gasoline. The airplane
burned and was struck from the
Navy inventory. This was the
third Hercules lost in the past
three seasons.

Williams Field annual-ice runway on McMurdo Sound.
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The loss of 917 caused a review
of late season plans. All field
parties out of the McMurdo/dry
valley area had been recovered
prior to the accident. Remaining
flights to inland stations were
scheduled for Siple (four flights)
and Pole Station (about seven
fuel flights and eight to 15 flights
with cargo recently delivered by
USNS Towle plus redeployment
of construction and summer sup-
port personnel). The major ef-
fort for VXE-6 was redeployment
to New Zealand.

On January 14 the annual ice
runway at Williams Field was
closed for the remainder of the
field season. Even though ice
thickness was 4 to 5 inches above
minimum for safe LC-130 opera-
tions, surface melting, potholes,
and a general deterioration in the
fuel pits could have endangered
both personnel and aircraft. The
LC-130 operations were moved to
the skiway, an action that reduced
load capacity per airplane by
10,000 pounds per flight. All
wheeled airplane operations were
terminated for the season.

During December and January,
the flight crews and support per-
sonnel of VXE-6 completed 544
flights totaling an exceptionally
high 1,777.4 LC-130 flight-hours.
They carried 961 passengers, 1,384
tons of fuel, and 930 tons of cargo.
Eleven flights were canceled for

weather; 19 for maintenance. By
January 31 the LC-130s had com-
pleted 2,891.2 flight-hours since
the winter flights of August and
September.

Helicopter operations, all with-
in operating range of McMurdo
Station, were also significant.
During the midseason, the four
UH-lNs completed 666 flights for
601.3 flight-hours. They carried
1,521 passengers, 97 tons of cargo,
and over 74 tons of fuel. In addi-
tion to supporting research in the
McMurdo Sound area, the UH-
INs established a cache of drill-
ing supplies at Marble Point for
use next season. Once the road to
the annual ice runway was closed,
the helicopters moved passengers
and cargo to airplane loading
areas.

On December 12 two Royal
New Zealand Air Force helicopter
pilots were assigned to VXE-6 for
6 weeks of temporary duty.

Supplementing the U.S. planes,
Royal Air Force C-130s completed
the final six of 20 New Zealand-
McMurdo Station round - trip
flights in December. During the
20 flights, 121 passengers and 181
tons of mail and cargo were flown
to McMurdo and 106 passengers
and 15 tons of cargo and mail
were flown to New Zealand. Also,
the two RAF C-1 30s returned
about 5 tons of cargo and five
passengers to the Naval Air Sta-

tion, Quonset Point, Rhode Is-
land, during the return flights to
RAF Lyneham, their home station.

Crews from Number 40 Squad-
ron of the Royal New Zealand
Air Force completed their eighth
successive season in support of the
U.S. antarctic effort. During De-
cember, the last three of 10 sched-
uled missions were flown. These
10 flights accounted for 183 pas-
sengers and over 100 tons of mail
and high priority cargo.

U.S. Air Force C-141 Starlifter
flights from the United States
brought 166 passengers and 18
tons of cargo to Christchurch. On
January 9 a C-141 landed at Mc-
Murdo Station with 100 passen-
gers, the latest jet arrival ever.
Return flights to the United
States carried 134 passengers and
more than 10 tons of cargo.

Four field investigators from
the New Zealand Antarctic Re-
search Program camp at Cape
Bird were reported missing on
December 1. They had not con-
tacted their home base by radio
for several days, and a visit to the
camp gave no indication to their
whereabouts.

Forty hours of C-141, UH-1N,
and U.S. and 1&F C-130 flight
time were devoted to searching
for the four men before they were
located on a 20-by-60 foot ice flow
about 5 miles west of Cape
Royds. They were suffering from

U.S. Navy helicopters provide all support to this New Zealand station by Lake Vanda in Wright Valley (left) and to a Jet Propulsion
Laboratory biological team at Shapeless Mountain (right).
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exposure but were in good condi-
tion. They were later evacuated
to Christchurch.

vxE-6 flights to Siple Station
during December and January
frequently met bad weather and
were prevented from landing at
the station. One van for the new
station, a full load for one LC-
130, made three 2,500-mile trips
from Williams Field before the
airplane could deliver.

Other LC-130 operations were
devoted to carrying supplies to
Siple and South Pole Stations, in-
cluding construction material for
the new South Pole Station. A
13-ton maxi-van, 37 feet long and
8 feet wide and high, was deliver-
ed to the new Pole Station on
December 18.

Icebreakers
USCGC North wind, Captain N.

C. Venzke, U.S. Coast Guard,
commanding, covered the 4,400
nautical miles from Palmer Sta-
tion to Ross Island in 14 days.
She arrived off Cape Royds on
December 22 and transferred the
Palmer Station winter over crew
to McMurdo Station via HH-52
helicopter. On the same day she
began breaking a channel through
10 miles of ice into Winter
Quarters Bay and reported to the
Ross Sea Ship Group (Task
Group 43.7), commanded by
Capt. W. E. West, Jr., U.S. Coast
Guard, aboard USCGC Glacier.

Glacier left Wellington, New
Zealand, on December 14 for Mc-
Murdo Sound via Hallett Station.
She carried three New Zealand
Queen's Scouts, a five-man team
from the U.S. Naval Research
Laboratory, Ocean Sciences Divi-
sion, and two men from Iowa
State University.

The Naval Research Labora-
tory project began on December
21 when Glacier penetrated the
pack ice. Atmospheric sampling
every 2 hours showed very low
levels of carbon monoxide, freon,
and radon. Water samples collect-

ed in 100-meter Niskin casts in-
dicated low levels of carbon mon-
oxide and mercury. Samples of
snow, clear ice, and brown ice
(containing plankton and algae)
were taken from ice floes near the
ship. Preliminary analysis indi-
cated relatively high levels of car-
bon monoxide in the ice, espec-
ially the brown ice. Mercury
levels in the sea and the snow
were low in comparison to levels
discovered in ice in the Green-
land Sea. This project was com-
pleted on December 24, and the
investigators returned to the
United States. Their equipment
was transferred to McMurdo via
Northwind.

The two Iowa State University
investigators—Messrs. S. M. Byers
and R. D. Crawford—were flown
to Hallett Station to resume Ade-
lie penguin studies. Fresh food
and produce was also sent to
Hallett.

Glacier arrived off Cape Royds
on December 23 and joined
Northwind in channel cutting.
During the next 2 days Glacier
transferred 20 tons of lead shield-
ing to the PM-3A nuclear power
plant using her HH-52 helicopter
in conjunction with UH-lNs
from McMurdo. Northwind took
on 100,000 gallons of marine dies-
el fuel from Glacier, and Capt.
Venzke assumed command of the
Ross Sea Ship Group when Gla-
cier departed on December 28 for
Punto Arenas, Chile. She arrived
there on January 11 and embark-
ed 14 researchers for four projects
in the Weddell Sea.

On January 13 Glacier shifted
to Puerto Percy to take on
600,000 gallons of fuel; she left
on January 18, 3 days behind
schedule.

Scientific operations began on
January 23. En route to the Wed-
deli Sea, Drs. David F. Parmelee
and George M. Sutton, ornitholo-
gists from the University of Min-
nesota, discovered a new colony
of Magellan penguins on Isla
Con t.ramaestre, the second known

colony for the Strait of Magellan.
During the rest of January, 20

hydrographic stations were taken
and eight current meters deployed
between 60 0 39'S. 29°53.5 1W. and
70 0 17'S. 14 042'W. All the Nansen
bottles were lost, but experiments
were continued using salinity-
temperature-depth (sn) and Nis-
kin bottles. Dr. Stephen Neshyba
(Oregon State University) made
three helicopter flights to test
portable gear designed to help
determine the laminar structure
of bottom water. The ornitholo-
gists identified 15 different species
of birds in the Weddell Sea by
the end of January.

Meanwhile, back in McMurdo
Sound, Northwind kept the chan-
nel clear. On December 31, one
of her HH-52 helicopters was
equipped with a magnetometer,
a stripchart recorder, and a digital
data acquisition system for an
aeromagnetic survey of the Mc-
Murdo area as part of the Dry
Valley Drilling Project. The heli-
copter completed 2,300 kilometers
of aeromagnetic survey over cen-
tral and northern McMurdo
Sound before mechanical prob-
lems grounded it; the equipment
was transferred to Navy UH-IN
helicopters at McMurdo. The rest
of the overwater survey will be
done next season.

A Northwind welder helped in
the reconstruction of Elliot Quay,
and several divers helped clear
the bottom of Winter Quarters
Bay. The icebreaker escorted Mir-
fak to berth on January 14 and
assisted in the transfer of drilling
equipment to Marble Point.

On January 23, she departed
McMurdo Sound for Hallett and
her rendezvous with the drilling
ship Glomar Challenger. While
en route to Hallett, Northwind
placed an EOLE transponder on an
iceberg at 70 0 27'S. 178037'E.

Northwind met Glomar Chal-
lenger at 67 0 30'S. 175 0 001E. on
January 26 to escort her during
drilling in the Ross Sea. North-
wind's helicopters removed retro-
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U.S. Coast Guard icebreaker Northwind opens a channel in McMurdo Sound to Winter
Quarters Bay. Northerly winds push broken ice to sea.

grade cargo from Hallett Station
and collected bottom samples for
a New Zealand Oceanographic
Institute study of the geochemis-
try of Ross Sea sediments.

In early January, USCGC Burton
Island, commanded by Captain
G. Schmidt, U.S. Coast Guard,
arrived at Lyttelton, New Zealand
with a damaged blower on num-
ber 5 engine. During repairs,
similar damage was discovered on
the number 1 engine. On January
9, she put to sea on five engines;
the sixth engine would be repair-
ed when parts arrived. Burton
Island delivered food, supplies,
and three passengers to the New
Zealand weather station at Camp-
bell Island on January 11 before
steaming for the Oates Coast to
conduct seal studies under the di-
rection of Dr. Albert W. Erick-
son, University of Idaho, and Dr.
William J . L. Felts, University of
Oklahoma Medical Center.

Burton Island's seal investi-
gators began their population
studies on January 15 when they
reached the pack ice at 64°57'S.
145°22'E. The survey was con-
ducted along the Oates Coast

east to the Balleny Islands, which
were reached on January 23. At
that point about 1,000 miles of
aerial survey had been conducted
and about 1,800 seals counted.
Several crabeater and leopard
seals and emperor and Adélie
penguins were taken aboard for
Dr. Felts's experiment.

A mid-survey tally indicated a
distribution of 89 percent crab-
eater, 6 percent leopard, 3 per-
cent Ross, and 2 percent Weddell
seals.

From the Balleny Islands, the
survey extended inshore of the
ice to the continent. Button Is-
land then sailed south along the
Victoria Land coast and embark-
ed two investigators and a ton of
retrograde cargo from Hallett
Station. Aerial surveys were con-
ducted of Coulman Island and
Edisto Inlet, and from Aviator
Glacier to Inexpressible Island.
The seal study continued until
January 29, when a broken fuel
line grounded a helicopter. Bur-
ton Island was designated as Ross
Sea Ship Group commander on
January 26; she arrived at Mc-
Murdo Station on January 31.

Ship resupply

Cargo and tanker operations
during this mid-season period
have been characterized by delay
and mechanical problems with
One exception. USNS Mirfak, re-
turning to service in Antarctica
after a long absence, arrived at
McMurdo Station's Winter Quar-
ters Bay on January 14 and berth-
ed alongside Northwind. Cargo
operations began the next morn-
ing at the reconstructed portion of
Elliot Quay and Mirfak's Mc-
Murdo cargo was unloaded by
January 17.

Mirfak was then used in con-
junction with Northwind and
vxE-6 UH-IN helicopters to move
32 500-gallon bladders of diesel
fuel arctic and JP-4 aircraft fuel,
10 crates of drilling mud, and 36
drums of fuel to Marble Point
for use in next season's drilling
programs.

While waiting for USNS Towle
to arrive and deliver some addi-
tional Palmer Station cargo, Mir-
fak put her 30-ton boom to use in
Elliot Quay repairs and used her
LCVPS (small boats) to make a de-
tailed survey of the berthing areas
to be used by Maumee and
Towle.

USNS Private John R. Towle
had departed the Construction
Batallion Center at Davisville,
Rhode Island, on December 17.
She spent 7 days in the Canal
Zone undergoing boiler repairs
before proceeding on to Lyttelton,
New Zealand. She suffered addi-
tional boiler damage and re-
quired more repair after her Jan-
uary 14 arrival in Lyttelton. She
took on additional cargo for de-
livery to McMurdo and departed
on January 18.

When Towle arrived at Mc-
Murdo on January 26 she berthed
alongside the reconstructed pier.
Originally it was planned to use
Mirfak as a fender, but progress
on the reconstruction of Elliot
Quay and the water depths dis-
covered by Mirfak's LCVP5 made
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it clear that a fender was not
needed. Mirfak was used to assist
Towle on January 25 however:
when Towle encountered close
pack ice north of Cape Bird, Mir-
fak broke through the ice to al-
low Towle to continue on to Mc-
Murdo,

Once Towle was berthed,
around the clock unloading oper-
ations began. Mirfak recieved late
cargo for Palmer and departed on
January 29. Towle was expected
to sail for New Zealand in early
February with almost 150 passen-
gers on board, one result of the
crash of the LC-130 on January
27.

USNS Maumee, the T-5 tanker,
was enroute to McMurdo Station
during January. Due to the shut
down of the PM-3A nuclear
power unit, additional quantities
of diesel fuel arctic (DFA) were re-
quired to run the diesel genera-
tors through the upcoming winter
and summer seasons. The last
minute change in Maumee's load
caused  delay in her departure.
While enroute to Antarctica she
suffered damage to her main
throttle valve which reduced her
speed to 82 rpm and prevented
her from going astern. She was
expected to arrive at McMurdo in
mid-February after repairs in
Wellington, New Zealand.

French traverse to Vostok

The Expeditions Polaires Fran-
çaises traverse team, a part of the
International Antarctic Glaciolog-
ical Project, stopped on December
14 at the 400-kilometer mark of
its 1,800-kilometer traverse to
Vostok to await an airdrop of
spare parts. Owing to vehicle
breakdowns and an extremely
rough ice surface, the traverse was
terminated. An alternate glacio-
logical program was planned for
the return to Dumont d'Urville.

Resupply by airdrop was tried
from a U.S. Navy Hercules on
December 30, but winds caused

cancellation after one pallet was
delivered. A second attempt on
January 2 was successful at 70°02'
S. 134°49'E. On January 27 a
Hercules prepositioned 24 drums
of motor vehicle gasoline at Vos-
tok Station for future traverse
operations.

Lassiter Coast

Six U.S. Geological Survey geol-
ogists, in the field since mid-No-
vember, mapped 8,000 square kil-
ometers before returning to Mc-
Murdo Station on January 26.

Most work was done along the
northern Lassiter Coast and the
Black Coast, including the Wern-
er Mountains, the Dana Moun-
tains, and an unmapped range
north of Mosby Glacier.

Glomar Challenger

The deep sea drilling ship Gb-
mar Challenger, beginning three
seasons of work in antarctic
waters, took cores from six loca-
tions off Wilkes Land in January.
She met the U.S. Coast Guard ice-
breaker North wind near Scott Is-
land on January 26 for escort
through the pack into the south-
ern Ross Sea. After a day's pass-
age through ice concentrations of
only I to 2 octas, the ships steam-
ed for 2 days in open water to
77 0 26'S. 178°31'W., the first drill-
ing site in the Ross Sea. At
month's end, Glomar Challenger
was (trilling at that location in
fine weather.

Antarctic Geology and
Geophysics published

Proceedings of the symposium
on antarctic geology and geo-
physics, held in Oslo, August 6 to
15, 1970, have been published.
The 876-page volume, edited by
Raymond J . Adie, is entirely in
English and is called Antarctic
Geology and Geophysics.

Copies may be ordered for $65
from Universitetsforlaget, P. 0.
Box 7508, Skillebekk, Oslo 2,
Norway.

Eltanin in San Francisco
USNS Eltanin arrived in San

Francisco on February 12 from
Fremantle, only her second ap-
pearance in the Northern Hemis-
phere since she began her south-
ern ocean research in 1962. The
ship was placed in ready reserve
with the Military Sealift Com-
mand, which operated it for the
National S c i e n c e Foundation
until a budget cut forced suspen-
sion of research cruises on Decem-
ber 29, 1972.

United States Polar
Exploration is published

The proceedings of the first of
a series of conferences inaugu-
rated by the United States Na-
tional Archives and Records Ser-
vice have been published as
United States Polar Exploration.
The papers were delivered on
September 8, 1967, to mark the
establishment of the Center for
Polar Archives in the National
Archives.

Edited by Herman R. Friis and
Shelby G. Bale, Jr., the 200-page
book covers selected highlights of
arctic exploration from before
1800 to 1967 and antarctic ex-
ploration over the last 130 years.

The papers focus attention on
the resources available in the Na-
tional Archives for historical and
scientific study of the polar re-
gions. Indeed, one purpose of the
conference is to encourage use of
these and other records in the
Archives.

The hook is available from the
Ohio University Press, Athens,
Ohio 45701, for $10.
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Two Soviet volumes
available in translation

Volumes 300 and 303 of the
Proceedings of the Arctic and
Antarctic Scientific Research In-
stitute, Leningrad, have been
translated for the National
Science Foundation by the Israel
Program for Scientific Transla-
tions under the Special Foreign
Currency Program.

Volume 300, Studies in Ice
Physics and Ice Engineering, was
edited by G. N. Yakovlev. The
192-page book contains 21 papers
and originally was published in
1971. Its catalog number is TT
72-50005.

Volume 303, Investigation of
the Ice Conditions in the Arctic
Seas and Methods of Forecasting
and Computation, was edited by
N. A. Volkova. It contains 20
papers in 243 pages, and it, too,
was originally published in 1971.
The translation was first publish-
ed in the United States as num-
bers 16 (PB 214164 T) and 17
(PB 214165 T) of the Aidjex
Bulletin, published at the Uni-
versity of Washington.

Both volumes are available
from the National Technical In-
formation Service, Springfield,
Virginia 22151. TT 72-50005
costs $3 hardcopy and $0.95 mic-
rofiche. PB 214164 T and PB

214165 T are each $3 hardcopy
and $0.95 microfiche.

Earth morphology
map folio published

Morphology of the Earth in the
Antarctic and Subantarctic, the
16th publication in the Antarctic
Map Folio Series, has been pub-
lished.

Bruce C. Heezen, Marie Tharp,
and Charles R. Bentley are the
authors of the folio, which con-
tains eight plates (six in color)
and 16 pages of accompanying
text.

Folio 16 may be purchased
from the American Geographical
Society, Broadway at 156th Street,
New York, New York 10032, for
$13 plus $1 postage and handling.
For another dollar, persons may
request plates 1 and 3 unfolded
and mailed in a tube.

The Antarctic Map Folio Series
is published under a contract
with the National Science Foun-
dation.

Dr. H. T. U. Smith dies
Dr. Harold Theodore Uhr

Smith died on February 16, 1973,
at the age of 64. An expert in
geomorphology, photogrammetry,
and photogeology, he carried out

research in Antarctica during the
1963-1964 field season that result-
ed in several publications on the
wind-formed dunes of the dry
valleys, the origin of the Laby-
rinth in upper Wright Valley,
and the application of photogeo-
logic interpretation to both black-
and-white and color aerial photo-
graphs from Antarctica.

Dr. Smith received his Ph.D. at
Harvard in 1936. He taught at
the Universities of Kansas and
Massachusetts; and he worked for
the U.S. Geological Survey during
World War II. At the time of his
death he was chairman of the De-
partment of Geology at the Uni-
versity of Massachusetts, and his
major current research was on
eolian (wind-related) processes
on Mars, a direct result of his
earlier work on these processes
under similar environments in the
dry valleys of Antarctica.

Reader contributions
are invited

Readers are invited to submit
items of wide interest to the NEWS
AND NOTES section of Antarctic
Journal of the United States.
Deadlines are the 5th day of the
month preceding publication. For
example, copy for the July-
August issue must be received at
this office before June 5.

r U.S. GOVERNMENT PRINTING OFFICE: 1973-513-732/4
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