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Figure 1. Proposed drilling
sites in antarctic waters;
only areas of primary in-
terest are shown for the

975 season.

Extensive drilling program planned for Glomar Challenger
in antarctic waters

As a result of the enthusiastic response of the
oceanographic community, plans have now been
formulated to conduct deep-sea drilling in antarctic
waters. A program of drilling in high southern
latitudes (fig. 1) has been planned by the Deep Sea
Drilling Project of the Scripps Institution of Ocean-
ography in conjunction with the Joint Oceanographic
Institutions for Deep Earth Sampling (JOIDES)
Planning Committee, the JOIDES Antarctic Advisory
Panel, the National Science Foundation's Offices of
Polar Programs and National Centers and Facilities,
and Global Marine, Inc. At least five 56-day cruises
of Glomar Challenger, spanning three austral sum-
mers, are proposed.

The drilling ship Glomar Challenger (cover;

DENNIS E. HAYES

Lamont-Doherty Geological Observatory

and

N. TERENCE EDGAR

Scripps Institution of Oceanography

January—February 1972



fig. 2) is essentially a standard drilling ship modified
to meet the requirements of the Deep Sea Drilling
Project. The current plans call for a ship capable
of drilling and coring in up to 6700 meters of water
and to at least 1000 meters below the ocean floor.
The vessel is equipped with a dynamic positioning
system (fig. 3) which enables her to maintain station
in oceanic depths, usually to within a 30-meter radius
of a point on the ocean surface above a reference
acoustic beacon on the sea floor. Experience has
demonstrated that station can be maintained in
5-meter seas with 30-40 knot winds, but the limits
of operation cannot be expressed solely in scalar
values; differences in relative direction of swell,
current, and wind also bear heavily on operational
limitations. Drilling cannot be maintained while the
ship is experiencing rolls much greater than 5 de-
grees from the vertical or 3 degrees pitch, but this
has not proved to be a severe limitation owing to the
inherent stability of the craft and the use of anti-roll
stabilizers.

Positioning beacons have a typical life span of
5-7 days, but it can be increased by adding battery
packs. For extended periods on station, a second
beacon, emitting a different frequency, can be utilized
when the first one expires.

A reentry system has been developed for drilling
into hard rock where drill bit replacement may be re-
quired. The system permits the drill pipe to be
lowered into the same hole on the ocean floor in up
to 6000 meters of water. Reentry is not normally
required when drilling in soft oceanic sediments,
but it is a valuable capability when drilling in igneous
rock beneath the sediment cover.

Cores are recovered in a 9-meter core barrel by

the wire line method. In soft sediments at oceanic
depths, about 100 meters of sediment can be cored
per day. Recovery averages 50-75% of the total
section cored, and consistent 100 17o recovery is rarely
achieved. In hard limestone and cherts, core recovery
is rarely more than 25%. Sand and gravel are very
difficult to recover, as the drill pipe frequently be-
comes stuck in the hole—a cause for concern when
drilling in glacial deposits.

Marine geophysical reconnaissance south of 35°S.
is relatively good, except for a sector between 30°W.
and 90°E. that encompasses the southeast Atlantic
and southwest Indian Oceans. In the area where
good geophysical data are available, a number of
specific as well as general problems are now well
defined. In order to best complement the existing
survey data, the first antarctic drilling season, which
will commence in December 1972, will concentrate
on problems in the southeast Indian and southwest
Pacific Oceans. The second antarctic drilling season
begins in January 1974, when holes will be drilled in
the southeast Pacific, including the Bellingshausen
Basin, the Scotia Sea, and the Weddell Sea.

The third drilling season is to be devoted to study-
ing the southeast Atlantic and the southwest and
south central Indian Ocean. Plans for the third
season's drilling are tentative as regards specific
drilling objectives. It is scheduled for February 1975,
which allows time for additional reconnaissance sur-
veying and data analysis. The Kerguelen Plateau,
located near 70°E. longitude, is the primary area of
interest, but its remote location may require some
modification to the standard 2-month leg format in
order to accommodate proposed drilling sites on the
plateau. Because of these difficulties, the ship's de-

Figure 2. Glomar Chal-
lenger. The	0,500-ton
drilling ship has a length
of 400 feet, beam of 65
feet, and loaded draft
of 20 feet. Amidships is
the 142-foot derrick. For-
ward of the derrick is
the automatic drill pipe
racker containing 7,000
meters of 14-cm drill

pipe.

;
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tailed schedule for 1975 will be reevaluated after the
proposed 36-month Deep Sea Drilling Project exten-
sion is well under way.

Several principles of operation have been followed
in developing the proposed plan:

(1) The Glomar Challenger will not proceed into
areas of hazardous ice or where icebreaker support
is necessary to sustain operation.

(2) To avoid possible damage to the ship's
thrusters, the ship will avoid drilling holes in areas
of brash ice cover.

(3) The Glomar Challenger should be able to
maintain station position in relatively shallow water,
thus allowing for drilling on the depressed continental
shelf (about 500 meters) off Antarctica.

(4) Realizing the possibility of adverse weather
conditions, especially north of the Antarctic Converg-
ence, drill sites have been selected to allow for flexi-
bility in scheduling so that lost time due to weather
is minimized.

A number of scientific problems that were pro-
posed by Ewing and Hayes (1970) as suitable for
examination through antarctic drilling have served
as a valuable guide in formalizing the objectives of
the antarctic deep sea drilling program. The general
objectives include examination of:

(1) The chronology of Gondwanaland separation
and areas of possible old sea floor. Evidence gathered
so far from the oceans indicates that the sea-floor
spreading/ continental drift system appears to have
effectively renewed the ocean floor after the breakup
of the single continent of Gondwanaland. The oldest
rocks recovered from the ocean are more than an
order of magnitude younger than those of the
continents. However, from models reconstructing
Gondwanaland, it is apparent that areas adjoining
parts of the antarctic coastline may consist of pre-
served ancient oceanic crust that existed prior to
continental breakup. Sites treating these problems
require drilling into layer 2 basalt (of the oceanic
crust) and dating these crystalline rocks either
through the radiometric technique or by paleontologi-
cally dating the sediments resting directly on the
basalt.

(2) The volcanic, glacial, and climatic history of
Antarctica, particularly regions near the coast. One
primary objective is to compare the historic condi-
tions of the major antarctic sectors, with the emphasis
given to contrasting the geologic history of relatively
old, stable East Antarctica and young, tectonically
active West Antarctica.

(3) The biostratigraphy and sediment distribution
in the Antarctic. A proper evaluation of the role of
the Antarctic Continent as a sediment source, and
determination of the onset of continental glaciation,
are important aspects of this category of study. Studies
of sediment distribution will help define the history

of Antarctic Bottom Water formation, which i
believed to have an influence on the deep circulation
of all the major ocean basins.

(4) The tectonic history of the antarctic margin,
subantarctic ridges, and islands. Primary target areas
include the Scotia Ridge and Arc, the Macquarie
Ridge complex, the Balleny Ridge, and the Kerguelen
Plateau. Investigations of tectonic problems through
deep drilling normally require a series of comple-
inentary holes. In most cases these holes can also be
located to investigate problems other than those of
a tectonic nature.

The sites proposed by the JOIDES Antarctic
Advisory Panel were chosen to investigate multiple
objectives. Because so little is known about the
Paleocene and older history of Antarctica and ad-
jacent ocean environments, five sections, each com-
prised of a hole on the continental shelf, the con-
tinental rise, and the deep basin floor, are being
planned as a general drilling reconnaissance phase.
The sections will be located near longitudes 105°E.,
165 0 W. 5 100 0 W. 1 15 0 W., and 30 0 E. While the re-
sults obtained at these sites should prove valuable in

Figure 3. Features of the dynamic positioning system that keeps
Glomar Challenger on station while drilling. Not to scale.
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themselves, their greatest value may lie in the oppor-
tunity they provide to compare data from different
sections.

The Ross Sea shelf is an area of particular interest
in that the three holes proposed for that area are
designed to complement the Ross Ice Shelf drilling
project, which provides for several holes through the
Ross Ice Shelf. The scientific program of the project
is multidisciplinary in nature (Zumberge, 1971), but
the pilot hole planned for late 1972 will not attempt
to sample the sediments on the floor of the shelf below
the ice. Drilling operations also are being proposed
for selected sites in the dry valleys region (see fig. 4).
It is our hope that the results of the three Ross Sea
shelf holes of the Deep Sea Drilling Project, in con-
junction with the Ross Ice Shelf Project and the Dry
Valley Drilling Project, can be used to reconstruct the
area's glacial and geologic history, drainage pattern
and sedimentation, and the cause and nature of the
depressed continental shelf of the Ross Sea area.

No specific coordinates have been designated that
establish the domain of the JOIDES Antarctic Ad-
visory Panel; however, holes have been proposed by
this panel for latitudes as low as 35°S. Through the
first 40 months of the Deep Sea Drilling Project, only
12 holes have been drilled south of 25°S., and only
one exists south of 35°S. The JOIDES Antarctic
Advisory Panel is in close communication with the

Figure 4. Proposed deep drilling sites in
Ross Sea area. DSDP: Deep Sea Drill-
ing Project. DVDP: Dry Valley Drilling
Project. RISP: Ross Ice Shelf Project.
Selected isobaths are shown in	4meters.
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other JOIDES advisory panels, and it should be
stressed that there are no sites whose positions have
been categorically fixed.

Many of the sites will be surveyed prior to drilling
to pinpoint the optimum location for achieving the
planned objectives. The survey data are also of great
benefit to the scientists for making interpretations of
the drilling results on a local and regional basis.
Approximately 90 to 100 days of Eltanin ship time
have been allocated for detailed surveying in support
of deep drilling in the southwest Pacific, the Ross
Sea, and the southeast Indian Ocean. R/V Robert D.
Conrad of Lamont-Doherty Geological Observatory
is presently surveying the southeast Pacific, and. a
British team from the University of Birmingham is
aboard the RRS Shackleton surveying in the Scotia
Sea. The proposed antarctic drilling sites will be
carefully reevaluated in the summer of 1972, when
the data from these extensive surveys have been
analyzed.

Members of the Joint Oceanographic Institutions
for Deep Earth Sampling (JOIDES) are: Lamont-
Doherty Geological Observatory of Columbia Uni-
versity, Scripps Institution of Oceanography of the
University of California at San Diego, Rosenstiel
School of Marine and Atmospheric Science of the
University of Miami, Woods Hole Oceanographic
Institution, and the University of Washington.

JOIDES Antarctic Advisory Panel members in-
clude: Dennis Hayes, Chairman; Robert H. Rutford,
University of South Dakota; Campbell Craddock,
University of Wisconsin; James P. Kennett, University
of Rhode Island; James R. Heirtzler, Woods Hole
Oceanographic Institution; James H. Zumberge, Uni-
versity of Nebraska; Ian W. D. Dalziel, Lamont-
Doherty Geological Observatory; and David W.
Scholl, U.S. Geological Survey.
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Integrated biological approach to marine ecosystems

M. A. MCWHINNIE

Department of Biological Sciences
De Paul University

It has been noted by many investigators that the
paucity of plant and animal life on the Antarctic
Continent is in marked contrast to that of the seas
around it. This marine environment is among the
richest in the world's ocean, and recent estimates
indicate that productivity in these waters approaches
four-fold that of others (Llano, 1970). The belt of
circumpolar marine water is a deep oceanic region
extending from the continent's edge, followed by a
narrow shelf, to the Polar Front (Antarctic Converg-
ence), across which there are steep thermal, salinity,
and inorganic nutrient gradients resulting from the
unique hydrographic features of this region (Deacon,
1963; Brodie, 1965). Owing to the polar position of
these waters, there is a wide flux in light intensity
during the seasonal solar cycle, and a variable ice
cover ranging from 1 to 2 million square miles in late
summer to approximately 10 million square miles in
winter (Mackintosh and Brown, 1953). Seasonal and
vertical differences in light penetration, chemical dif -
ferences among the principal vertical water masses,
and salinity differences vertically and with sea-ice
formation and melt combine to provide different en-
vironments for the endemic biota.

The annual freezing and thawing of the sea surface
within this pack-ice zone lead to changes in salinity
(34.1-34.9 %o ; Brodie, 1965). However, the tempera-
ture range is relatively narrow, being some 4-5°C.
throughout most of this region both seasonally and
vertically (Knox, 1970). In summer, surface water
temperature ranges from 3° to 5°C., and in winter
from 1 ° to 2°C. Despite this apparent constancy in
temperature, animals are found regionally distributed
within the water column. From a study of copepods,
which constitute the majority of the mesoplankton
(estimated at 60-67% by Hopkins, 1971, and 73%
by Voronina, 1970, exclusive of euphausids), it has
been found that these animals are always more ad-
vanced at more northern latitudes (59°-60°S.) in any

particular season (Voronina, 1970). Moreover, during
the austral winter they select the warm deeper water,
concentrating at the 1000 to 500-meter layer, while in
summer they move upward to less than 500 m. In a
general way, the predominant copepod species show
seasonal vertical migrations which also relate to
developmental stages. During the summer months,
Rhincalanus gigas, Calanus (Calanoides) acutus, and
C. propinquus show two maxima in biomass within
the surface layers. The first occurs in spring after the
upward migration and growth of the over-wintering
populations. This increase in density of the surface
population results only from its redistribution from
deeper layers.

It has also been determined (Ommaney, 1936;
Voronina, 1970) that breeding begins in April-May
and by the following spring the larval stage of cope-
podite IV is the dominant form in the population,
increasing the biomass a second time. Subsequently,
the population disperses and is grazed down, and the
biomass declines accordingly.

In addition to seasonal growth changes and their
influence on biomass, there are irregular distributions
in the population resulting from water movements
which carry plankters to convergences and divergences.
With a far south vertical translation of the adult popu-
lation to the surface layers, an increased concentration
of mature forms results at the Antarctic Divergence in
spring (first biomass increase). Food conditions are
favorable in this area: a large brood is produced and
surface currents carry a rich plankton northward.
These populations move predominantly in the upper
100 to 200 meters in summer, ranging from a high
concentration at 66°-61°S. in January (77°E.) to
64°-60°S. in February. At 58°E., they range from
63°-56°S. in February and from 63°-50°S. in April.
Annual cycles of copepod distribution are similar,
showing only slight temporal shifts according to the
species. Thus, the biomass maximum in summer, from
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south to north, is reached first by Calanoides acutus,
subsequently by Calanus proinquus, while Rh in-
calanus gigas attains its biomass maximum later and
further north, reaching 50° to 42°S. by April. Corres-
pondingly, in late summer C. acutus descends from the
surface layers earlier than does R. gigas. Such a tem-
poral and spatial distribution increases the grazing
period and the extent of utilization of phytoplankton.
Another vertical variation with respect to copepods
has been shown by Hardy (1967), who reported that
the upper surface layers (400-0 m), while high in
biomass, are low in diversity (ca. 38 species), and that
in deeper layers (900-600 m) there is greater diversity
(54-56 species).

The annual variation in light must also have a
profound effect on the amount of organic carbon
produced in that oceanic area. In addition to the
solar cycle, the large ice cover plays an important
role in the amount of radiant energy available to
aquatic populations. At the edge of the continent,
large belts of fast ice remain for years while the ice
shelves (Ross, Filchner) have covered large water
areas throughout known history. These permanent
ice covers must exert a strong effect on all organismic
populations. Radiant energy penetration into the
water column is greatly reduced by the cover, but
there is little information at present on what amount
or quality of light is actually available under the ice.
El-Sayed (1966) reported that only one-fifth of the
incident light penetrated through an ice layer one
meter thick. Very significant in the matter of avail-
able light is its quality, which is also generally un-
known. Bunt (1968) has discussed the polarization
of light by ice crystals, which would influence the
wavelength of light available to sub-ice phytoplankton.

Biological studies have been conducted for more
than a century by investigators of many nations.
Initially, these studies were directed primarily at
taxonomy, zoogeography, and population distribu -
tion, and from them a considerable body of informa-
tion has been gained on commercial species (seals,
whales) as well as others. Specific biometric studies
have been carried out on a number of antarctic
zooplankton species, including euphausid shrimp
(Marr, 1962; Mackintosh, 1960; Nemoto, 1968;
Makarov et al., 1970), amphipods (Foxton, 1956,
1964), and copepods (Mackintosh, 1934, 1960;
Ommaney, 1936; Voronina, 1970). Studies on benthic
population (Tressler, 1964; Gruzov and Pushkin,
1970; Dayton et at., 1970; Connell, 1961; Littlepage,
1965), including reproductive patterns of some
echinoderms (Pearse, 1965, 1966), have been made
also, as have selective studies on lipids in zoo-
plankton (Littlepage, 1964), metabolic activity of
fishes (Wohlschlag, 1964), euphausids and selected
zooplankton (McWhinnie, 1964; McWhinnie and
Johanneck, 1966; McWhinnie and Urbanski, 1971).

Through these and other biological studies, there is
now a broad overview of some aspects of the south
circumpolar marine environment.

Some comparisons of phytoplankton standing crops
indicate that whereas the average value for the Eng-
lish Channel, the North Indian and North Atlantic
Oceans has been measured at 0.26 g/m 3 (range 0.14
to 0.48), for areas of South Georgia and the Gerlache
and Bransfield Straits the average crop was 1.72 g/m3
(range 1.10 to 2.76) (Holdgate, 1967; Hart, 1942).
Similarly, standing crops of zooplankton show a gradi-
ent in Southern Hemisphere oceanic waters: integrat-
ing the 1000-0 m values, Foxton (1956) reported
25.6 mg/m' for antarctic waters and 20.9, 9.8, and
9.0 mg/M3 for subantarctic, tropical, and subtropical
waters respectively. Hopkins (1971) concluded that
more than half of the zooplankton biomass is in the
upper 250 rn from late spring to early fall and de-
scends to below this depth during the winter. The
data of Foxton (1956) and Hopkins (1971) provide
an estimate of approximately 18 X 107 tons of zoo-
plankton in antarctic waters. While the point of rela-
tive productivity has been questioned by some meas-
ures, majority evidence strongly indicates its validity,
and only further study will provide the quantitative
data, on a regional and temporal basis, necessary to
define the actual standing crop and productivity and
the magnitude of energy flow through this aquatic
ecosystem. It should be emphasized that values stated
for biomass and productivity have been derived from
study only at given seasons and/or locations. Regional
differences in phytoplankton productivity have been
reported in surface layers of the Atlantic and Pacific
sectors; however, the difference diminished when in-
tegrated values for the euphotic zone of these regions
were determined (El-Sayed, 1970). Discontinuities in
zooplankton populations, best known for the krill,
Euphausia superba, as well as vertical and seasonal
migrations of many groups make it very difficult to
obtain reasonably accurate estimates on these popula-
tion parameters.

Related to the yet undefined potential of biological
productivity, the indications that these are highly rich
waters and the possibilities for developing a commer-
cial fishery, if only for harvesting animal protein, have
made it imperative that intensified and comprehensive
studies of the antarctic marine ecosystem be under-
taken. It is generally accepted that, in contrast to the
large biomass of these waters, there is reciprocally
moderately low diversity, demonstrating a rather sim-
ple and direct sequence through trophic levels (food-
chain; web). These relations have been described by
Hart (1942) and Marr (1962) and re-presented by
El-Sayed (1971 a, b) in detailed pictorial form. Fish-
ery exploitation of this resource should await a more
comprehensive understanding of standing crops, pro-
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ductivity, and energy transfer through this specialized
ecosystem. With moderately low diversity, and with
minimum and yet undescribed cross-linking at given
trophic levels, significant imbalances which could re-
suit from precocious harvesting at one level would
elicit more drastic alteration of this community than
would be realized in populations at lower latitudes.
However, some considerations have been presented to
justify the harvesting of krill, whose large numbers
are no longer being grazed down by a whale stock
estimated to have decreased some 80-90% since the
1930s (Makarov et al., 1970; Zenkovich, 1970; Mack-
intosh, 1970; Moiseev, 1970; Gulland, 1970). It is
stated that this decrease in the grazing cetacean stock
leaves, in a conservative estimate, an annual krill sur-
plus of approximately 30 million tons.

The foregoing considerations, coupled with a more
fundamental need to understand this unique environ-
ment and its biota, have led to the organization of in-
tegrated programs of biological, physical, and chemi-
cal studies to elucidate the functional dynamics
(El-Sayed, 1971a) of the south polar marine ecosys-
tem. Through the Office of Polar Programs of the
National Science Foundation, these studies to under-
stand the antarctic ecosystem were initiated in 1969

with the research ship USNS Eltanin's Cruise 38, its
first special biological cruise. They were continued on
Cruise 46 (1970-1971), and are currently being ex-
tended on Cruise 51 (1972). As data are collected
and analyzed, our understanding, and the future di-
rection, of such coherent studies should become more
clear.

In its broad perspective, the goal of these studies is
to determine the energy input and flow through the
ecosystem, with investigations of the relationships be-
tween trophic levels of the aquatic biota in the upper
water column. The benthic realm will be studied by
another group of scientists on similar special biologi-
cal cruises.

To obtain a quantitative assessment of energy input
and flow through the pelagic realm, the intensity and
spectral distribution of solar radiation is being meas-
ured at all locations where biological studies are
made; the available energy will be defined, ideally for
all seasons or at least at representative periods for each
season. Downwelling and upwelling radiation (cor-
recting for reflection, etc.) is measured by the use of
precision spectral radiometers mounted to avoid the
ship's shadow (fig. 1 and 2); recordings are made in
the electronic lab (fig. 3). The instruments measuring

Figure 1. Spectral radiometers
mounted on the helicopter
pad of USNS Eltanin to meas-
ure downwelling solar radia-

tion continuously.

Figure 2. Spectral radiometers
mounted forward of the ship's
bow to measure upwelling

solar radiation.

Figure 3. Continuous record-
ings of total solar radiation
and three spectral bands.
Energy recorded is by differ-
ence obtained from the radi-
ometers shown in figs. 1 and 2.
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the downwelling and upwelling energies as well as the
net energy penetrating the water column are operated
continuously. Because of absorption by suspended par-
ticles, angle of incidence, and internal reflectance, it is
necessary to measure the available radiant energy
within the water column to achieve quantitative data
on energy transfer to the photosynthetic system (popu-
lation). Underwater photometric measurements are
made each day to relate available solar energy at the
sea surface to energy levels within the euphotic zone
and to photosynthetic rates. The study of radiant
energy transmission within the zone of primary pro-
ductivity is accomplished with a submarine photome-
ter (measuring total radiant energy) that is released
to a depth of 1% illumination of the sea-surface
energy; percent illumination with depth on Cruise 46
was recorded with descent and ascent of the sensor.

For the most accurate assessment of energy capture
and its transfer to the marine ecosystem, in situ meas-
urement of carbon fixation is conducted at levels of
known intensities of radiant energy through the photic
zone. Subsequent to the measurement of light penetra-

by study of chlorophyll and phaeopigments. Species
composition and relative abundance of members of
the phytoplankton populations are studied with sam-
ples collected in plankton net (mesh, 35 p) hauls.
Dense phytoplankton blooms have been reported for
the Weddell Sea (El-Sayed, 1970) and were encoun-
tered at several locations on Cruise 46 in the free pack
ice in the southern Indian Ocean sector (58°S.
74°E.). Several liters of packed algae were taken re-
peatedly in vertical plankton net hauls through the
upper few hundred meters. A composite of the results
obtained from the foregoing studies should provide a
more complete understanding of energy capture and
transduction than has yet been obtained from south
polar waters.

The chemical matrix within which this high pro-
ductivity occurs is continually measured to allow a re-
finement of understanding of the discontinuities in
population density and to support future estimates
concerning total potential productivity. Conventional
hydrographic measurements are made at each biologi-
cal station. Temperature and salinity profiles are

-
III *awl  -
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Figure 4. Buoy and marker flag at sea during an in situ photosynthesis measurement. Carbon-14 incorporation is allowed
to continue from local apparent noon to sundown each day.

tion with depth, sea water samples are collected from
predetermined levels; these are enriched with carbon-
14 bicarbonate and returned to the levels from which
they were taken for subsequent measurement of photo-
synthetic rates (fig. 4).

To evaluate the accuracy of more conventionally
conducted studies of radiocarbon incorporation into
algal compounds under simulated conditions of both
ambient sea-surface illumination and temperature,
equivalent samples of phytoplankton are incubated
concurrently each day aboard ship; sea water pumped
to the assembly maintains ambient temperature. Com-
parisons between the latter method of simulated in
situ (S.I.S.) measurements of photosynthetic rate and
of in situ (I.S.) measurements at depths from which
the algal populations have been derived and incu-
bated under natural conditions of known light inten -
sity should provide the data essential to an assessment
of true oceanic organic productivity.

The primary productivity study includes determina-
tion of the standing crop as well as cellular viability

made, and concentrations of phosphate, nitrate, and
silicate are determined to define the nutrient available
to the algal populations. It has been shown that dur-
ing a period of a large phytoplankton bloom in the
southern Weddell Sea, nutrient salt concentrations re-
mained high through an area of more than 15,000
km 2. The abundant supply relates to areas of upwell-
ing (El-Sayed, 1970).

Populations of fungi are known to occur in the
marine environment and live on algal cells as well as
on other organisms within sediments. To determine
their number and kind, as well as their relationship to
antarctic phytoplankton populations, studies are being
conducted to identify the composition and distribution
of fungal species. Understanding of the impact of such
parasites on algal populations will contribute to a
more accurate estimate of regional primary produc-
tivity and its potential to support the large biomass of
antarctic fauna.

Within the purview of populations, trophic levels,
and energy flow, studies relating to primary produc-
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tion and the chemical and physical milieu in which
this occurs will provide data for the nutrient base
upon which all populations of antarctic fauna depend.
It is generally held that antarctic food chains are
short and direct, passing through an herbivorous zoo-
plankton population of moderately low diversity and
dominated by the euphausid shrimp Euphausia
superba (and other species), followed in abundance
by copepods. The true specificity of their food selec-
tivity remains to be confirmed, and increasing atten-
tion is being given to the nature of the food taken by
this large filter-feeding population. Systematic analy-
sis of the distribution of copepods is being investigated
down to 1000 meters.

Related to nutrient flow and efficiency of energy
transfer to higher trophic levels is the abundance of
organic compounds in marine water. The amount of
dissolved and particulate organic compounds (carbon,
nitrogen, phosphorus), vitamins, and high-energy
phosphates in south polar sea water is being measured.
Moreover, through study of naturally occurring radio-
isotopes at all trophic levels of this ecosystem, rates of
carbon transfer will be estimated from the level of
photosynthetic incorporation of radiocarbon isotopes
to the upper levels of animal carnivores (fishes). The
pathway taken by carbon and hydrogen through mul-
tiple levels of the system is being analyzed by tracing
the ratios of naturally occurring isotopes (C 1 /C12 and
H2 /H'). Large volumes of water are concentrated to
provide sufficient sample volumes for these multiple
analyses. Water samples are collected in Gerard-Ewing
bottles (fig. 5) and transferred to sterilized carboys for
subsequent concentration and chemical analysis.

To further understand trophic interrelations and
transfer of molecular species between them, studies of
long-chain, highly unsaturated fatty acids will con-
tinue. These fatty acids appear to originate in phyto-
plankton and may be passed as complex lipids to zoo-
plankton and fish. Differences may exist between or-
ganisms of open oceanic areas and those in coastal
regions. In addition, the influence of low light inten-
sity and low temperature on lipid and fatty acid com-
position throughout the food-chain will be studied.

Utilization of soluble organic compounds by hetero-
trophic bacteria could provide a route of energy trans-
fer to filter-feeding zooplankton. The extent of hetero-
trophic activity by marine bacteria is being studied
by use of carbon-14 labelled substrates. Quantitative
data on rates of assimilation and respiration will allow
the assignment of proper values to the magnitude of
energy transfer to these ultraplankton. Samples are
collected from the same levels in the water column as
those studied for other biological evaluations by use
of sterile samplers (fig. 6).

To determine energy transfer through an aquatic
ecosystem and, in particular, one characterized by a
continuously low and narrow temperature range, it is

Figure 5. Gerard-Ewing sampler used for large water volumes
(200-liter capacity).

Figure 6. Sterile "butterfly" samplers collect water employed in
the study of bacterial heterotrophic nutrition.
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Figure 7. One-meter plankton net equipped with flow-
meter. This net is towed horizontally. When in ice, it is used

vertically only.

Figure 8. Brown-McGowan opening and closing nets ("bongo
nets") sample zooplankton quantitatively at two levels with

each setting.

essential to determine the metabolic rates of popula-
tions at all trophic levels. The metabolic rate of biotic
concentrates derived from large water volumes is
studied by measurement of oxygen consumption and
nucleotide reduction; net plankton is also studied in
this manner. These micropopulations are collected
throughout the upper 500-m layer. Similarly, macro-
zooplank ton, which constitute the physical basis of the
deep scattering layer, are studied for oxygen consump-
tion, using conventional respirometric apparatus. The
latter study includes measurement of metabolic rates
of coelenterates, annelids, pteropod molluscs, chaetog-
naths, copepods, amphipods, euphausid crustaceans,
etc. Data obtained from these studies will be em-
ployed to assess the energy required to support mixed
zooplankton populations as well as individual species.
Reciprocally, calorimetric determination of the energy
content of zooplankton will provide the quantitative
data needed to estimate the amount available to the
next trophic level (e.g., carnivores).

Within the concept of Raymont (1963), the nutri-
tional mode of zooplankton is also being investigated
with respect to the utilization of soluble organic nutri-
ent. Zooplankton samples are collected with flow-
metered plankton nets and with quantitative open-
ing/closing (Brown-McGowan) nets (figs. 7 and 8).
The ultimate description of antarctic zooplankton bio-
mass and an understanding of its metabolic require-
ments depends upon study of numerous populations
measured seasonally at a variety of locations.

Zooplankton populations often segregate spatially,
and net hauls may result in samples containing one
or a few species only. Amphipods occur throughout
the Atlantic, Pacific, and Indian Ocean sectors, and
common to the diurnally migrating populations are
various scyphozoan coelenterates, squid, and pelagic
turbeilarians, among other less common taxa. It is
these biotic elements which support the better known
animal groups including fishes, winged birds, pen-
guins, seals, and whales. Understanding of population
densities and productivity at all trophic levels is essen-
tial to the conservation and balanced utilization of
this marine resource; to achieve this end, the inte-
grated biological programs have been designed and
are projected into the future.

In these multiple studies, stations are occupied for
the greatest part of a cruise, numerous biological sam-
ples are taken, and specimens are shared among the
programs. In addition, many samples and specimens
are appropriately preserved for investigators at Amer-
ican institutions whose work would be assisted through
study of biota taken from antarctic waters. Some sci-
entists have an interest to study special taxonomic
groups; others are studying the levels of contaminant
chemicals as they might occur in, or be concentrated
by, the biota of southern circumpolar waters.

Computer storage of biological data, refinement of
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Above, left. Adult Euphausia superba
(krill). This species occurs in swarms
of considerable dimensions -A...
stitutes the principal species of ant-	 -

arctic zooplankton.

Above, center. Euphausid larvae col-
lected at 6005. 115°E. from the deep

scattering layer.
Above, right. The common polar am-
phipod Parathemisto gaudichaudii
represents a ubiquitous component
of the zooplankton in south polar
waters; it is also found north of the	 -
Polar Front (Antarctic Convergence).

ci
Larger carnivores common to the
deep-scattering layer (scyphozoan
jellyfish; squid and turbellarian

worms).
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data recording, program development, and data
analysis are prerequisite to the understanding, simula-
tion, and modelling of this complex biological system.
These requirements are serviced by the antarctic natu-
ral-history data bank at the Smithsonian Oceano-
graphic Sorting Center (SOSC), working in concert
with these biological cruises. Additionally, biological
collections are sent to the SOSC for use by investiga-
tors who may request them. The availability of his-
torical data on such samples and specimens is essen-
tial and will provide the basis for a numerical design
of this rich ecosystem.
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USNS Eltanin Cruise 49 south and west of Australia

KENNETH H. GRIFFITHS, JR.

Alpine Geophysical Associates, Inc.

Cruise 49 of USNS Eltanin began and ended at
Fremantle, Western Australia. The 57-day cruise,
which lasted from August 31 to October 27, 1971,
covered 7,300 nautical miles and included 55 stations.
The plan of the cruise called for a systematic survey of
the geophysical, hydrographic, and geological charac-
teristics of an area south and west of Australia
bounded by 900 and 110°E. and 40°S. and the north-
ern perimeter of the pack ice. Four complete north-
south traverses were made along longitudes 90°, 95°,
100° and 110°E. (see map).

The on-board computer facility received heavy
usage during the cruise: failure of the SRN-9 satel-
lite navigation computer during Cruise 48 necessitated
the processing of all satellite fixes, in addition to the
usual reduction of geophysical and hydrographic data,
on the IBM 1130. Processing of the satellite fixes re-
quired punching of some 25,000 cards. Additional
programming produced new daily data sheet routines
that provide more information for on-board investiga-
tors and allow summarization at any time.

Ice was encountered farther north than expected,
and the ship was unable to penetrate to 60 0 S. A total
of 3 days were spent in heavy ice (greater than 8/10
cover) and about 10 days in areas of limited ice cover.
The weather was unusually rough during the first half
of the cruise, culminating in a storm on September 27
with winds greater than 60 knots. Station operations
were suspended for 2 days during this period. The
weather was generally good during the latter half of
the cruise.

Underway programs

The underway marine geophysics program, under
the direction of Mr. Kazimierz Kondratowicz, who
represented Dr. Dennis Hayes of Lamont-Doherty
Geological Observatory, operated continuously except
in heavy ice or extremely rough seas. This program
consisted of normal-incidence reflection and refrac-
tion seismic studies using an air gun as the sound
source. Hydrophones were towed for reflection meas-
urements, and expendable sonobuoys were used for
refraction measurements. Continuous total-intensity

Mr. Griffiths was the U.S. Antarctic Research Program
representative for Cruise 49.

magnetic measurements were made using the Varian
proton precession magnetometer. Gravity measure-
ments were made continuously with the Graf-Askania
gravimeter system. Topographic data and shallow,
normal-incidence-reflection seismic data were taken
with the new 3.5-kHz profiling system.

All geophysical data except seismic records were key-
punched and reduced using the IBM 1130 computer.
Equipment down time was minimal, and the prelimi-
nary data appeared to be good.

The short time spent in the Southeast Indian Rise
area, and the minimum penetration into the South
Indian Basin, limited the refraction program. The
cruise track was modified slightly to obtain additional
refraction data, at first normal to Broken Ridge and
then parallel to it in areas of good sediment cover.

Messrs. William R. J . Dingle and Graham White-
side, from Australia's Commonwealth Bureau of Me-
teorology, made meteorological observations through-
out the cruise.

Track of USNS Eltanin Cruise 49.

January—February 1972	 13



Station operations

Station operations consisted of piston coring, bot-
tom current measurements, hydrographic casts, and
bottom camera-nephelometer photography.

The original plan for stations at 2',4-degree spac-
ing north of 45°S. and 2-degree spacing south of that
latitude was followed exactly during the first south-
ward leg along 110°E. The plan entailed taking sta-
tions at random times during both day and night,
thus imposing additional work on an already highly
committed staff.

For the remaining three north-south legs the sta-
tion activities were scheduled for daylight hours, al-
though exceptions were made while in ice areas
(where the ship could not steam well at night), for
current meter recoveries, and for an additional core
each night during the last leg. This change improved
the efficiency of the operations and did not compro-
mise the regular spacing of stations.

Hydrography. Hydrographic operations went well,
even though the hydrographic crew comprised only
four persons. Mr. Alexander Shor, representing Dr.
Arnold L. Gordon of Lamont-Doherty Geological Ob-
servatory, headed the group. There were 43 Nansen
casts, 37 camera-nephelometer stations, and five cur-
rent-meter stations. A total of 228 bathythermographs
were taken. Samples were analyzed for salinity, oxy-
gen, and micronutrients. The data were reduced using
the on-board computer.

A system was set up for continuous detection of
siliceous surface micronutrients using the autoana-
lyzer. Samples were taken from the ship's raw salt-
water system. The program was tested successfully
during passage across a minor convergence.

During hydrographic operations, one of the ship's
two current meters failed to surface after launching.
The remaining meter, with a history of failures in one
of its two release devices, was not used during the rest
of the cruise. The use of two releases is highly recom -
mended. Of the eight releases initiated and recovered,
there were two release-mechanism failures, which in
single operation would have resulted in loss of the
equipment.

Coring. The coring crew consisted of Miss Sandra
C. Feldman, representing Dr. Lawrence A. Frakes of
Florida State University, and the Alpine Geophysical
Associates deck crew. Fifty-four cores were attempted,
and samples were taken in all cases. Five cores did
not trigger properly on contact, and sediment recov-
ered in these instances may be similar to that retrieved
by a gravity core. Calm weather and a continually
improving efficiency of station operations allowed a
series of 19 cores to be taken on approximately 50-
mile centers across the Southeast Indian Rise on the
100°E. traverse.

Soviet literature
available in English

The following Soviet publications on polar research
have been translated for NSF's Polar Information
Service and are available for $3 a copy from National
Technical Information Service, 5285 Port Royal
Road, Springfield, Virginia 22151:

Academy of Sciences of the U.S.S.R. Interdepart-
mental Commission on Antarctic Research.
Antarctica: Commission Reports, 1965. 262 p.
(TT 67-59072).

Arctic and Antarctic Research Institute. The Tenth
Soviet Antarctic Expedition, 1965-1966. Edited by
M. E. Ostrekin and I. G. Petrov. (Transactions of
the Soviet Antarctic Expedition, vol. 49.) 459 p.
(TT 70-50072).

Arctic and Antarctic Research Institute. The Eleventh
Soviet Summer Antarctic Expedition, 1965-1966.
Edited by D. D. Maksutov. (Transactions of the
Soviet Antarctic Expedition, vol. 50.) 134 p.
(TT 70-50073).

Dubrovin, L. I., and V. N. Petrov. Scientific Stations
in Antarctica, 1882-1963. 429 p. (TT 67-59073).

Soviet literature
submitted for translation

The Polar Information Service of the National
Science Foundation has submitted the following
Soviet publications for translation into English under
the Public Law 480 excess foreign currency program:

Academy of Sciences, U.S.S.R. Institute of Geog-
raphy. The Soviet Arctic. Moscow, Nauka, 1970.
526 p.

Arctic and Antarctic Research Institute. Medical
Research on Arctic and Antarctic Expeditions.
Leningrad, 1971. 240 p. (Its Transactions, vol.
299.)

Arctic and Antarctic Research Institute. Physiotech-
nical Investigations of Ice. Leningrad, 1971. 219 p.
(Its Transactions, vol. 300.)

Drozdov, 0. A., and A. S. Grigor'eva. Long-Term
Cyclic Variations in Rainfall in the U.S.S.R.
Leningrad, 1971. 157 p.

Marshunova, M. S., and N. T. Chernigovskii. Radia-
tion Regime of the Foreign Arctic. Leningrad, 1971.
181 p.

Problems of the Arctic and the Antarctic. Issues 33,
34, 35, 36, 37, 38.

Smirnov, V. I. Navigation in Ice and its Scientific
and Operational Status Abroad. Leningrad, 1970.
222 p.
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Wilson's stone hut at Cape Crozier

DIETLAND and CHRISTINE MÜLLER-SCHWARZE I

Department of Wildlife Resources
Utah State University

The emperor penguin rookery at Cape Crozier was
discovered in October 1902 by R. S. Skelton, a
member of Captain Robert F. Scott's 1901-1904
Discovery expedition. A month later, C. W. R. Royds,
another Discovery member, visited the rookery to
collect specimens. By then, the young emperor pen-
guins had aready left the rookery, and Royds re-
covered only one frozen egg.

Edward A. Wilson, the zoologist, medical officer,
and artist on Scott's two antarctic expeditions, was
very interested in the early embryology of the emperor
penguin, which he believed to be the most primitive
bird in existence. He hoped that a study of its embryos
would shed light on the bird's ancestry. Because the
few specimens obtained during the Discovery expedi-
tion were inadequate for research purposes, a mid-
winter journey was made to Cape Crozier from Cape
Evans, 108 km away, to collect additional ones.
On June 27, 1911, Wilson, H. R. Bowers, and Apsley
Cherry-Garrard of Scott's Terra Nova expedition
(1910-1913) left for the "weirdest bird-nesting ex-
pedition that has ever been made. 112 The party
returned to Cape Evans 35 days later, on August 1,
1911, having struggled through soft snow and across
crevassed surfaces and pressure ridges in total dark-
ness, except for the occasional glow of the moon
and aurora. They experienced temperatures of
around —55°C., and on one occasion —60.8°C.,
and had to man-haul their supplies on two sledges
while fighting frostbite and exhaustion all the way.

As a base for their studies, Wilson and his com-
panions had originally planned to build a stone hut
in the Adélie penguin rookery, 5 km from the
emperors. However, on July 15, when they reached
the moraine shelf facing The Knoll, the highest
portion of an extinct crater, they decided to build

1 Dr. and Mrs. Müller-Schwarze have spent two seasons at
Cape Crozier studying the antipredator behavior of Adélie
penguins.

2 The authors extracted this and the following quotes
(unless otherwise identified) from Edward A. Wilson's
Draft Report of the Winter Journey from Cape Crozier,
27 June to 1 August 1911, During the British Antarctic
("Terra Nova") Expedition 1910-13, Leader R. F. Scott,
an unpublished manuscript in the library of the Scott Polar
Research Institute, Cambridge, England. The manuscript
was presented to the Institute in October 1959 by Mrs.
Angela Cherry-Garrard.

the stone hut there. Their fuel supply was low, and
they were running out of time. From July 16 to 18
they worked on the stone hut, using granite, basalt,
and lava rocks, gravel, and hard snow as construc-
tion materials (figs. 1, 2, and 3). Wilson wrote,
"While Cherry built up the walls, Bowers and I
collected rocks and piled up the outside with snow-
slabs and gravel. . . . The hut was about 800 ft. above
the sea. Our method of construction was to build
four walls of solid rock leaving a small opening for
a door on the lee side. The weather wall was the
highest. . . . The canvas roof was so ample in size
that it came right down to the ground on the weather
end and more than half way down all the other
sides. . . . And I called it Oriana Hut, and the ridge
on which it is built, Oriana Ridge" (now Igloo Spur).
The hut measured 4 by 3 m.

On July 19, a day of calm weather, Wilson, Bowers,
and Cherry-Garrard decided to descend to the
emperor penguin rookery. They were caught between
two pressure ridges, however, and had to turn back
without reaching their destination. On July 20, after
the hut roof had been completed, they descended
again to the emperor penguin rookery. This time
they found a hole in the pressure ridge through which
they crawled. "We saw the Emperors standing all
together huddled under the Barrier cliff some hun-
dreds of yards away. The little light was going fast;
we were much more excited about the approach of
complete darkness and the look of wind in the south
than we were about our triumph. After indescribable
effort and hardship we were witnessing a marvel of
the natural world. . . ." (Cherry-Garrard, 1948).
In the rookery they obtained emperor skins and eggs
and, after returning to the hut, they "fiensed one
of the skins" and "cooked . . . supper on the blubber
stove."

On July 21, the three men packed the hut with soft
snow on the outside and moved the tent up from
a snow hollow where they had camped while build-
ing the hut. A blizzard blew the tent away on
July 22, but most of its contents were still there.
On July 23 Wilson wrote, "About noon the canvas
roof of the hut carried away and the storm con-
tinued unabated all day, but without much drift.

This was my birthday, and we spent it in our
bags without a meal, or a roof, gradually getting
drifted up with snow under the weather wall, wishing
the wind would drop."

The following day was more cheerful: they had
their first meal in 48 hours and found their tent
half a kilometer down toward the pressure ridges.
The blizzard had done thorough work. "Everywhere
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Figure 1. "From this spot where we built our stone hut we had a
magnificent outlook. To the E and NE we looked over the whole
of the Great Ice Barrier and Ross Sea, below us, about 800 feet
below, was the whole range of Great Pressure Ridge where the

Barrier is moving along the shores of Ross Island."

Figure 2. ". . . and to the West we had the summit crater and
all the slopes of Mt. Terror, pile upon pile of snow and rock

and glacier."

Captions for figs. 1 and 2 are taken from the unpublished
British Antarctic ("Terra Nova") Expedition 1910-13
Journal, kept by Edward A. Wilson from January 24 to
October 31, 1911. The diary is in the library of the Scott
Polar Research Institute.

Figure 3. Socks, boards, a box, and a few other memorabilia
of the heroic attempt at biological exploration at Cape Crozier
60 years ago. The authors at Wilson's stone hut, January 18, 1971.

were scraps of the green canvas roof in shreds the
size of a pocket handerchief."

Finally, on July 25, they broke camp. "It seemed
only prudent to risk no more, so I decided to start
home. . . . To this end we sorted all our gear and
made a depot in a corner of the stone hut of all that
we could usefully leave for use on a future occasion.
This depOt I fixed up finally with Cherry . . . while
Bowers packed up the sledge at our tent. We put
some rocks on the depOt and the nine-foot sledge
and the pick with a note in a match box tied to the
handle where it could not be missed, giving the date
on which we were leaving and that we were all well.
Also we fixed up bamboos to attract attention to
the spot. . . . It was disappointing to have come all
this way to have done nothing worth mentioning
of our work with the Emperor penguins, but to
remain now had become a practical impossibility.
We had to own ourselves defeated by the Cape
Crozier weather and by the darkness—which was
really our greatest difficulty all through."

On January 18, 1971, 60 years after the journey
of Wilson, Bowers, and Cherry-Garrard, the authors
and Hans Oelke walked from the Cape Crozier
Adélie penguin rookery to the Wilson stone hut.
The 25-km round trip took us about 7V2 hours in
very fine weather.

From a distance, the hut could be mistaken for
just a pile of rocks. A closer look, however, showed
that parts of the green canvas roof, personal items,
and equipment had been preserved for all this time
in much the same condition as when abandoned.
At the entrance, in the northeast corner, lay part
of an emperor penguin; there was also a ball of
twine, some bamboo poles, and blubber. In the

16	 ANTARCTIC JOURNAL



corner was a wooden box, still unopened. It must
contain the pickling solution that Wilson and his
men brought along for their penguin work. There
was a shirt and some rocks and a "variety of odd
clothes," as Wilson described it in his diary. The
9-foot sledge has been taken into the Dominion
Museum, Wellington, New Zealand.

We suggest that Wilson's stone hut be protected
and officially declared a historical site. The rock
walls and the few artifacts left tell the story of

man's scientific curiosity, even under the worst pos-
sible conditions on earth.

We thank the Scott Polar Research Institute and
its librarian, Mr. H. G. R. King, for providing access
to Wilson's diaries.
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Colloquium on antarctic conservation
at Virginia Polytechnic Institute

BRUCE C. PARKER

Virginia Polytechnic Institute
and State University

Mounting concern for conservation in the polar
regions, including the preservation of natural eco-
systems, was reflected in a colloquium on conserva-
tion problems in Antarctica held at the Virginia
Polytechnic Institute and State University September
9-11 1 1971. As George A. Llano (National Science
Foundation) pointed out in his opening address,
"This colloquium is unprecedented in that it is the
first to bring together U.S. Antarctic Research Pro-
gram workers for the sole objective of reviewing
antarctic conservation practices and for evaluating
these in terms of current and future needs." The
National Science Foundation funded the meeting.

The first papers dealt with precipitation of air-
borne pollutants over the Antarctic. Robert A. Duce
(University of Rhode Island) and Clair C. Patterson
(California Institute of Technology) presented evi-
dence for a number of metallic elements now detect-
able in antarctic ice and snow. Robert W. Risebmugh
and Victor Anderlini (University of California,
Berkeley) discussed the movement of other heavy
metals and of pesticides through the atmosphere and
the ocean, and their effects on the antarctic coastal
fauna.

Jay T. Shurley (University of Oklahoma) ex-
amined some of the psychological effects of long
isolation at U.S. inland stations on the continent.
It is clear that one's sense of values can change
during isolation and exposure to the rigors of the
Antarctic. These psychological changes are often
accompanied by reduced feelings of responsibility for
upholding the best conservation practices. Some of

these problems can be solved by redesigning future
camps and bases.

Data presented by Roy E. Cameron (California
Institute of Technology), Henry A. Irnshaug (Michi-
gan State University), and Edmund Schofield (The
Ohio State University) established irrefutably that
microbial and plant communities in the vicinity of
human habitations have already been perturbed
by man's activities. Near McMurdo Station, Dr.
Cameron found a variety of enteric bacteria of human
origin; some of these microorganisms have now
begun to spread to the dry valleys. The slow-growing
lichens and some bryophytes have retreated from
McMurdo Station and nearby areas. Mr. Schofield
noted that lichens have long been known to be
sensitive to many forms of air pollution, and the
ability of lichens to concentrate certain elements
(cesium-131, strontium-90) in radioactive fallout has
been well established in the arctic tundra biome.
However, the disappearance of lichens and some
bryophytes at McMurdo Station has undoubtedly
been caused by traffic and extensive collecting in
that area since the International Geophysical Year.

Certain subantarctic islands, according to Dr.
Imshaug, show evidence of near or total extinction
of plant species. In spite of the greater complexity
and probably greater stability of these islands' eco-
systems, man's longer residence and introduction of
animals have in some cases changed these environ-
ments irreversibly and deleteriously. Fortunately,
prompt action can save the natural fauna and flora
of many subantarctic islands.

Some freshwater and marine ecosystems also must
receive increasing conservational attention. Among
them are the unique and scientifically valuable lakes
in the dry valleys west of McMurdo Sound. Even
Lakes Bonney and Vanda, which have received
perhaps the greatest scientific attention, have been
studied only seasonally, sporadically, and with rela-
tively narrow goals. Kenneth Armitage (University
of Kansas), who was one of the first to examine the
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physical and chemical limnology of these lakes,
emphasized the need for further biological studies.

The continent of Antarctica cannot be separated
from its interactions with pack ice and the surround-
ing ocean, as was documented by the discussions of
Sayed Z. El-Sayed (Texas A&M University). Paul K.
Dayton (Scripps Institution of Oceanography)
pointed out some of the potential effects of pollution
on the benthic marine fauna in McMurdo Sound.
Donald Wohlschlag (University of Texas, Port
Aransas) presented calculations suggesting that un-
controlled harvesting of antarctic fishes and whales
may be unwise in view of the lack of data on the
population and the breeding and growth rates of
these animals. The marine biologists agreed gen-
erally that the potential of the shrimp-like krill as
a source of protein for man, claimed by some to be
immense, has yet to be determined. Calculations of
the krill biomass are based on sporadic and grossly
insufficient data, and the amount of krill that could
be harvested without disrupting the ecosystem is
not known.

Joel Hedgpeth (Oregon State University) reviewed
the potential dangers from radioactivity. The greatest
threat appears to be through fallout of long-lived,
highly radioactive and biologically significant isotopes,
which atmospheric circulation brings from other parts
of the world. Another problem is that increasing
scientific use of radionuclides may hamper future
research. For example, the very sensitive method for
carbon-14 dating of waters and sediments could be
rendered useless if the waters or sediments were
precontaminated with carbon-14 during primary pro-
ductivity studies.

On the last day of the colloquium, the participants
reviewed the Antarctic Treaty's Agreed Measures for
the Conservation of Antarctic Fauna and Flora. It
became obvious, in light of the preceding papers
and discussions, that these Agreed Measures will
require considerable revision and expansion based
upon the modern ecosystem interaction concept. The
nature and enactment of such revisions are even more
pressing with the expected increase in scientific
research and tourism.

Discussions of these problems and some probable
solutions are still being formulated by correspondence
and will be published in the colloquium proceedings
early in 1972. Already, however, it is clear that
ecologists will have to play a more positive role both
nationally and internationally in antarctic conserva-
tion and associated problems. The proceedings of
the colloquium will be designed to provide the Com-
mittee on Polar Research of the National Academy
of Sciences with the background information and
recommendations of ecologists in the hope of con-
tributing to the improvement of the existing Agreed
Measures.

1W T

H. Guyford Stever
is new NSF director

President Nixon has nominated, and the Senate
has confirmed, Dr. H. Guyford Stever as the new
director of the National Science Foundation. He
replaces Dr. William D. McElroy, who has resigned
effective February 1, 1972, to accept the position of
chancellor of the University of California at San
Diego.

Since 1965, Dr. Stever has been president of
Carnegie-Mellon University in Pittsburgh. Previously
he was on the faculty of the Massachusetts Institute
of Technology, where he achieved prominence in
aeronautical engineering and space technology.

Tide table for McMurdo
Sound published

A tide table for McMurdo Sound has been pub-
lished by the Oceanographic Analysis Division,
Marine Sciences Department, U.S. Naval Oceano-
graphic Office, Washington, D.C. 20390. The table
covers high and low water predictions for the period
December 1971 through March 1972. It was devel-
oped by the Predictions Branch, National Ocean
Survey, National Oceanic and Atmospheric Adminis-
tration, utilizing harmonic constants provided by the
Oceanographic Institute, Department of Scientific
and Industrial Research, Wellington, New Zealand.

Mean sea level was found to be 15.3 feet below
the existing U.S. Geological Survey benchmark at
McMurdo Station.
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U.S. Antarctic Program
Field activities October-November 1971

McMurdo Sound area

Summer work in the McMurdo Sound area went
into full swing on October 8, when the first regular
flights of the season arrived from New Zealand with
scientists, support personnel, and priority cargo. The
flights were made by two LC-130 aircraft of Antarctic
Development Squadron Six (VXE-6).

By that time, the two groups that had arrived on
the August 31 preseason flight were well into their
projects. Dr. Douglas Hammond's University of Cali-
fornia (San Diego) party had occupied two portable
huts on the annual ice near Turtle Rock (about 10
km north of Hut Point) on September 13, and in 3
days had finished calibrating instruments to be used
in measuring the temperature of newborn Weddell
seals. These and other measurements are expected to
clarify the mechanism of neonatal temperature regu-
lation that enables the newborn seals to survive in the
extremely low temperatures that they experience im-
mediately after birth.

Meanwhile, twice-daily seal counts were begun on
September 4 at Turtle Rock, and on September 25 a
seal survey was taken from the Erebus Glacier Tongue
to Cape Royds, a distance of about 20 km. One crab-
eater and 50 Weddell seals were sighted at Cape
Royds, and 150 emperor penguins were observed walk-
ing toward Tent Island.

By October 14, births of Weddell seal pups appeared
imminent, and an around-the-clock watch was begun
at Turtle Rock. Immediately after the first births of
the season were observed, the rectal temperatures were
measured of four pups during their first 7 minutes of
life. The pups were returned to their mothers and al-
lowed to suckle for 2 hours, after which the tempera-
ture was measured again. In addition, the skin tem-
perature of five pups was recorded at various points
on the body and flippers. To obtain an indirect meas-
urement of the temperature of the fetus, the body
core temperature of two pregnant Weddell seals was
recorded every 30 minutes for 36 hours. By the end
of October, seven Weddell seals had been born at

Turtle Rock. (In 1970, 55 pups had been born at this
location by the end of October.) The adult popula-
tion, mostly nonpregnant females, fluctuated between
10 and 30 throughout the month.

On October 31, tissue and blood samples of nine
Weddell bulls were flown to the home institution for
laboratory study of cytochrome oxidase and mitochon-
dria. On November 19, upon completion of the field
work, Dr. R. S. Wyburn, a New Zealander working
with Dr. Hammond's group, accompanied four live,
young seals on an airlift to Massey University, on New
Zealand's North Island, where angiographic studies
will be conducted on the seals.

The other group that arrived on the preseason flight
also established itself on the ice of McMurdo Sound.
Dr. Arthur DeVries, from the University of California
at San Diego, and two assistants caught several Dis-
sostichus inawsoni, the largest of which weighted 42
kg, with a baited hook on cable lowered through a hole
in the ice. A large amount of blood serum was col-
lected from these fishes and will be sent to the home
institution for study of its glycoproteins, which have
antifreeze properties that permit the species to exist
in sea water below 0°C.

Other species of fishes collected included Tremato-
mus bernacchii, T. borchgrevinki, T. cent ronotus, and
Rhigophila dearborni. After building a refrigerated
aquarium, the DeVries group subjected specimens of
T. borchgrevinki to warm and cold environments in
order to study the physiochemical properties of its
blood serum. With the arrival of warmer weather, the
refrigeration system was not able to maintain suffi-
ciently low temperatures, and the acclimation experi-
ments were discontinued.

Moving ashore in November, the team continued to
collect fish off Elliott Quay using hook and line in
20-m deep water. They caught specimens of Gymno-
draco acutices, Trematoinus centronotus, and T. ber-
nacchii, and continued the studies of freezing resist-
ance on a few specimens of C. acuticeps. All species
were subjected to analysis of blood-serum chemistry,
and preliminary results indicate that they are extremely
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resistant to freezing. By the end of November, attempts
to isolate and purify "antifreeze" from serum of Dis-
sostichus mawsoni were still in progress.

Photos were taken of crystals in various body fluids
as they formed by freezing under the microscope. The
initial results indicated that aqueous humor freezes in
a dendritic pattern similar to that of pure water, while
coelomic fluids freeze in a finely branched tree-like
pattern, and blood serum as well as solutions of pure
"antifreeze" in a spicular pattern. Such results are in
accordance with the hypothesis that glycoproteins ex-
ert their antifreeze effects by binding to the surface of
ice crystals, thus effectively removing them as nuclea-
tion sites.

One of the groups arriving on the October 8 flight
was that of Dr. Donald B. Siniff, University of
Minnesota, whose study of the population dynamics
of seals is in its fifth year. The first 3 weeks were
spent preparing underwater television and telemetry
equipment for observation of male Weddell seal
activity patterns. By the end of October, radio trans-
mitters had been placed on eight adult seals, and
their activity patterns were being recorded around
the clock. Monitoring by the underwater television
emphasized the observation of detailed behavior.
A mark-and-recapture program was begun to esti-
mate the number of males and barren females in
McMurdo Sound. Age is being determined by collect-
ing toenails from the marked animals.

During November, most of the work of this group
was completed. The final surveys for the mark-and-
capture study were carried out; preliminary analysis
indicates that sufficient data were obtained to make
good population estimates. The TV monitoring con-
tinued in November, but an early season plankton
bloom toward the end of the month limited visibility
severely. Blood samples (41) were taken and frozen
for return to the U.S.A., where electrophoresis analy-
ses of blood proteins will be continued.

Mr. Anthony J. Gow and a companion from the
Cold Regions Research and Engineering Laboratory
worked at a number of glaciers along the southern
foothills of the Royal Society Range in November.
Their studies are concerned primarily with examina-
tion of debris patterns in the ice and with the
collection of samples for later analysis at the home
laboratory. The sites visited included the Walcott,
Adams, Miers, Joyce, Garwood, Hobbs, Blue, Taylor,
and Commonwealth Glaciers. The debris content
varied considerably from glacier to glacier, but all
contained laminations of dust. In addition, the
Garwood, Blue, and Taylor Glaciers contained thick
sequences of sand and gravel intercolated with bubbly
glacier ice. In these glaciers, larger-size debris oc-
curred at levels that would preclude its incorporation
at the base of the glaciers. It is opined that most of
the debris was deposited on the upper surface of

these glaciers by melt streams during a period of
intense ablation thousands of years ago. No direct
evidence was found of significant incorporation of
debris at the base of any of the glaciers examined.

Another glaciological project being carried out in
the McMurdo Sound area is that of Mr. and Mrs.
McSaveney, who began their study at Meserve Glacier
on November 4. They collected volcanic bombs from
an ash shower that occurred after or coincident with
Alpine III stage glaciation and investigated a
possible Alpine I shower. An active rock glacier or
"dustifluction" lobe was found 50 m uphill from the
Meserve Glacier hut.

Oblique aerial photos were taken to map dust
layers cropping out on the glacier's surface. These
layers show deformation of ice associated with surface
wave development. The 32-pole ablation strain net
established in the 1969-1970 season was prepared
for taping. Work was begun on a new strain net in
a region of maximum development of antielastic
bending features and probable maximum rate of
growth of wave amplitude. In this region, two wave
trains coexist in a pattern closely resembling the
interdigitated folds of the Pram Point pressure ridges
near Scott Base.

The first group to finish its field work this season
was a six-man party led by Dr. William J . L. Felts,
University of Oklahoma Medical Center, studying
the anatomy of seals. In an economical usage of
animals, the party collected tissues and organs from
Weddell seals killed by New Zealanders for use as
dog food. Dissections were made in the field and in
a specially built laboratory adjacent to the McMurdo
Station biological laboratory. Also, two Weddell
yearlings and one pup were embalmed whole and
returned to the home institution for more thorough
analysis. Dr. Felts' anatomical studies will be cor-
related with the physiological and behavioral pro-
grams of other institutions. This work is expected
to reveal dramatic structural adaptations. The group
began its return journey to the United States on
October 23.

Drs. Fiorenzo C. Ugolini (University of Washing-
ton) and Duwayne M. Anderson (U.S. Army Cold
Regions Research and Engineering Laboratory)
finished their investigation of the rates of ionic move-
ment in low-temperature soils in 2 weeks. Working
in the lower Wright Valley from October 27 to
November 10, they assayed nine sites in this ice-free
area to determine soil particle size, distribution, and
surface area. Five kilograms of soils were collected
for further study in the U.S.A.

Preliminary results from this study indicate that
ionic movement does take place in the Wright Valley
soils. That conclusion was reached on the basis of
measurements with a Geiger-Mueller counter on
samples that had been injected with Na22Cl in 1969.
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A benchmark was established in October near the
tide gage that had been installed in Winter Quarters
Bay last February (see "Tidal measurements at
McMurdo Sound," by Norman C. Venzke, p. 231-
232, September–October 1971 Antarctic Journal).
Records from the gage for the period February 9 to
October 25, 1971, were sent to the U.S. Naval
Oceanographic Office in Washington. Based on these
and other records, tides for McMurdo Sound have
been predicted through March 1972 (see page 18).

As no studies are being carried out at the penguin
rookery at Cape Crozier this season or next, per-
sonnel from the National Science Foundation and
the Navy's Antarctic Support Activities removed the
Jamesway hut and materiel that has accumulated
over the past decade. Several helicopter loads of
materiel were returned to McMurdo Station for
disposal.

Three year-round programs are active at McMurdo
Station. The University of Texas geodetic satellite
observatory tracked 1,047 passes of five satellites in
October. The McDonnell-Douglas geophysical ob-
servatory recorded a polar cap absorption (PCA)
event on October 3, with maximum absorption of
0.62 decibel at 30 MHz. No PCA events were re-
corded in November. Bartol Research Foundation's
cosmic ray laboratory recorded a 3-percent Forbush
decrease from October 6 to 9.

Air operations

The successful opening flights on October 8 were
preceded by intense predeployment activity in the
United States and the transportation to New Zealand
of 34 passengers and 27.1 tons of cargo, including
two of the new UH-1N Iroquois helicopters, via
\TXE-6 Hercules.

Only two of the four LC-130 Hercules aircraft
were available for the opening day flights. One
Hercules was delayed en route at NAS Alameda,
where fuel contamination was eliminated by a
thorough cleaning of tanks and engine filters. The
fourth Hercules—tail number 320—was engaged in
an operational test of under-wing antennas for use
in the remote ice-sensing project. The antennas were
initially installed at the Naval Air Development
Center at Warminister, Pennsylvania, and the air-
craft flown to Sonderstrom, Greenland, from which
base successful sensing flights were made on Septem-
ber 29 and 30. On the return flight to NAS Quonset
Point, one engine became fouled and a replacement
was necessary. Aircraft 320 departed for New Zea-
land on October 7 and, after maintenance stops at
Forbes AFB, Kansas, and Marine Corps Air Station
El Toro, California, arrived in New Zealand on
the 11th.

Most of the personnel arrived in New Zealand
aboard Military Airlift Command (MAC) C-141

Starlifters and MAC-chartered commercial B-707s
and DC-8s. Prior to opening day 313 scientific and
support personnel had arrived on one B-707, two
LC-130 and two C-141 flights. Between opening
day and the end of November, 67.5 tons of cargo
and 845 additional passengers had arrived in
Christchurch.

The initial flight to Hallett Station occurred on
October 8, and Brockton Station was reestablished
on October 9. Air Force C-141 turn-around flights
also began on October 9, when Brigadier General
Keith L. Christensen, commander of the 438th Mili-
tary Airlift Wing, McGuire AFB, N.J., landed the

One aircraft lost

On December 4, an LC-130 crashed on
takeoff from the polar plateau. The aircraft
had resupplied the French traverse party and
was making a jet-assisted-take-off (JATO)
from the open field at 68 0 201S. 137031'E.,
some 760 nautical miles from McMurdo Sta-
tion. Two of the 165-pound JATO bottles
separated from the left side of the aircraft and
struck a moving propeller. The pilot, Lt. Comdr.
E. M. Gabriel, made a successful landing, and
the ten crew members escaped without injury.

Adverse weather prevented a rescue aircraft
from arriving for almost four days. The sur-
vivors spent 80 hours in survival tents and
experienced —25°F. temperatures and 40 mile-
per-hour winds, a —100°F. chill factor. The
accident investigation team which rescued the
survivors inspected the aircraft and declared it
a total loss. It was stripped of useable parts and
abandoned at the crash site.

The loss of one of the four fixed-wing air-
craft available for airlift within Antarctica will
have a serious effect on this season's activities.
The programs are being evaluated to see where
requirements might be altered.

U.S. Navy

Remaining two JATO bottles on left side of LC-30 that
crashed on polar plateau. Burned area was caused by the

two JATO bottles that separated from aircraft.
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first of more than 40 scheduled turn-around missions.
General Christensen participated in the deployment
to gain firsthand knowledge of the antarctic opera-
tions supported by his wing.

Six turn-around missions were completed during
the next five days. These flights moved almost 400
passengers and 41 tons of cargo to Antarctica before
flight operations were suspended. The cause of the
suspension was a series of about ten low-pressure
systems that originated in the South Pacific and
followed a trough through the McMurdo Sound area
into Victoria Land. This series of storms dumped
20.3 inches of snow at McMurdo between October
14 and 18 and created 15-foot drifts. On October
15, the wind-chill index plunged to —109°F. at Wil-
liams Field and to —77°F. at McMurdo Station.
This weather development was first discovered by the
U.S. Fleet Weather Facility, Suitland, Maryland, on
its satellite reports. The information was transmitted
to the Naval Support Force, Antarctica, advance
headquarters at Christchurch in sufficient time to
suspend air operations before the storm hit.

After the storm abated and the damage had been
corrected, MAC flew 28 additional missions in Octo-
ber and November, moving an additional 550 passen-
gers and 487 tons of cargo to Williams Field.

One more partial turn-around occurred on Novem-
ber 16, after Major General William G. Moore, Jr.,
commander of the 22nd Air Force, arrived in Christ-
church on a visit to observe MAC operations and
22nd Air Force units and facilities in the Pacific
Area. He flew a load of cargo to McMurdo and then
departed for Australia.

Two of the new UH-1N helicopters were flown
via LC-130 from NAS Quonset Point to Christ-
church. The four remaining helicopters arrived on
M/V Cap Vilano and were subsequently flown to
Antarctica in LC-130s. The first UH-1N flights in
Antarctica were made on October 21. Helicopter sup-
port flights for the scientific program began on
October 24. The next day, two New Zealand in-
vestigators and three tons of supplies were flown to
Lake Vanda. Four of the Iroquois helicopters flew
a skytrain mission to place a New Zealand party of
five with 4,800 pounds of supplies at Mistake Peak
in the Willett Range on November 18.

International Antarctic Glaciological Project

The 16-man French Antarctic Expedition team
that will make an oversnow traverse from the French
Carrefour Station (located inland from the Adélie
Coast) half way to the Soviet inland station Vostok,
was flown to its starting point by a U.S. aircraft
on October 31. (An earlier attempt to field the team,
which had been at McMurdo Station since October
23, was thwarted by inclement weather.) The tra-

verse party encountered ice conditions much worse
than had been expected, and the weather approached
whiteout conditions during much of November.
Progress was very slow, and at the end of November
the traverse was about 10 days behind schedule.

Hallett Station

Starting off the scientific work at Hallett Station
were two persons from Iowa State University, who
observed the embryology and incubational behavior
of Adélie penguins in the rookery adjacent to the
station. Dr. John R. Baker and an assistant arrived
by air from McMurdo Station on October 26, and
by November 5 had their instruments in order and
began work. Thermorecorders were installed to re-
cord the temperature on three incubated penguin
eggs, and 50 nests were marked for study of clutch
size evolution. The team departed Hallett on Novem-
ber 12 on the last plane to leave before the annual-
ice runway at the station began to deteriorate. (The
runway was closed on December 1.) A three-man
team from Iowa State is scheduled to arrive aboard
an icebreaker in mid-December to carry on the
observations.

Amundsen-Scott South Pole Station

The first flight of the season to the South Pole was
made on October 27, bringing relief personnel and
the first fresh supplies in more than 8 months. Aboard
was Dr. Walter A. Zurn, University of California at
Los Angeles, who replaced Dr. Bernard V. Jackson
as station scientific leader on November 7. Dr. Zurn
will hold that position through the 1972 winter, in
addition to continuing his institution's measurements
of earth tides. Also on November 7, Lt. W. R. Talutis
relieved Lt. K. P. Gallen as officer in charge at
the station.

The first summer program to get started was that
of Mr. John Rand, U.S. Army Cold Regions Research
and Engineering Laboratory, who arrived on Novem-
ber 13 to set up equipment for obtaining a depth-
temperature profile of the ice cap by means of a
thermal pendulum probe. Descent of the probe began
on November 29 and the initial progress was slow.

Except for the turnover of personnel, the year-
round programs continued routinely throughout
October. The National Oceanic and Atmospheric
Administration's representatives continued an iono-
spheric program and meteorological measurements
at the surface and aloft and collected air samples
for determination of carbon dioxide content and
radioactivity. Surface radiation and air turbidity were
also measured. The ozonesonde /radiometersonde
flights were discontinued on October 15, and the
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Dobson spectrophotometer program was instituted on
the same date. Two new minicomputers arrived on
November 22 for use in the upper-air sounding pro-
gram. NOAA also operates programs of seismic and
geomagnetic measurements.

In the Bartol Research Foundation's cosmic ray
program, a 4-percent Forbush decrease was recorded
on October 6. A cosmic-ray storm began on Novem-
ber 22 and was still in progress as November ended.

Byrd Station

The first flight of the season to Byrd Station was
made on October 11.

Mr. Ian M. Whillans and four assistants from The
Ohio State University were flown to Byrd Station
on November 4 to remeasure the ice-strain net
originally laid out northeast of the station in 1963-
1964. A camp was prepared for them 30 nautical
miles north of the station on the 120°W. meridian,
and they occupied the completed camp on November
16. Three days later a storm arose, and the group
was unable to communicate with other stations for
96 hours. Communications were reestablished on
November 23. By the end of the month, about 25
percent of the leveling had been completed, and
distance measuring by geodimeter had begun.

Packing of equipment and phasing out of programs
began in preparation for the scheduled January 1,
1972, closing of Byrd Station. The auroral program
that had been conducted by the National Research
Council of Canada in cooperation with the National
Oceanic and Atmospheric Administration was shut
down on September 26, shortly after the sun returned.
The riometer and micropulsation operations will prob-
ably continue until the station closes. Dr. Aleksandr V.
Shirochkov, the Soviet exchange scientist who has
been at Byrd Station since January, continued his
riometer and auroral observations. NOAA's meteor-
ology program was turned over to Navy weathermen
on October 12. Stanford University's synoptic pro-
gram of upper-atmosphere observations was termin-
ated on November 1. The NOAA representative
transmitted Byrd's last seismogram on November 1.

Dr. Michael J . Sites, Stanford Electronics Labora-
tories, and two assistants arrived at Byrd Station in
late November to dismantle the Unmanned Geo-
physical Observatory and the wind generator. By the
end of November, the work had been completed and
the group returned to McMurdo.

Mr. Peter Bucher, University of Bern, and three
assistants arrived at Byrd on November 18 to start
the carbon-14 dating program. A drilling site was
prepared, and the CRREL thermal drill was re-
rigged. After a test run on November 24, routine
drilling was begun on an around-the-clock schedule
on November 29.

Antarctic Peninsula

Palmer Station is not supplied by air, and the first
ships (USCGC Staten Island and R/V Hero) were
not expected to arrive until December 1 or 2; thus
October and November were spent in the winter
routine. By the end of October, the ground had
thawed, with extensive melting between heavy snows,
and the harbor was free of brash for 18 days. The
British ship RRS Bransfield visited Arthur Harbor
on November 28-29.

One scientific program has been active this winter:
a study of the population dynamics of arthropods by
Texas Tech University. In October, the two winter-
over representatives completed temperature-prefer-
ence experiments with halozetes, crytolaelaps, and
Frisea and rH preference experiments with Frisea.
In November, the team set up grids on Torgersen
Island for population studies in that area. Studies
at Bonaparte Point and the station's peninsula were
completed.

On November 30, an HH-52 helicopter from
Staten Island made the season's first landing at Decep-
tion Island, where an international expedition will
be working later this summer.

Year-round occupancy of Siple Station
deferred for one year

Several factors have combined to thwart
efforts to make Siple Station a year-round
facility beginning this coming winter, and it
will not achieve winter status until 1973.

It was discovered early in the season that
time would not allow careful installation and
complete checkout of station facilities, and the
postponement decision was made in late Novem-
ber for safety reasons. As it turned out a few
days later, the loss of an aircraft would have
prevented completion of the station anyway this
season. Some construction and checkout will
take place, however.

Vostok Station

At the Soviet station Vostok (78°28'S. 106°48'E.),
Mr. Dale L. Vance, U.S. exchange scientist, con-
tinued upper-atmosphere studies conducted since De-
cember 1970. He reported in early December that
much outside work was accomplished in November,
including the removal of 2 m of snow from the sta-
tion area. The removal of snow from cables and an-
tennas improved the operation of the riometer. Mr.
Vance expects to return to the U.S.A. in January.
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Construction and maintenance

Two naval units are responsible for construction
and maintenance projects at U.S. stations in Antarc-
tica. Naval Mobile Construction Battalion 71
(NMCB-71), led by Commander W. E. Crosson,
CEC, is responsible for major construction; the Public
Works Department of Antarctic Support Activities
(ASA) is responsible for most of the maintenance at
the coastal and inland stations.

By the end of November, construction projects for
Deep Freeze 72 were 27 percent complete, six percent
behind schedule. Much of the delay can be ascribed
to the mid-October storm.

The task of receiving and inventorying construction
materials was 42 percent complete, and on schedule.
Other projects in the McMurdo area on schedule
were the completion of the Scott Base road reha-
bilitation project, and construction of a 5,300 square-
foot pad for the sewage treatment facility, which
was one-quarter complete. Two ASA maintenance
projects—painting of flag quarters and removal of
four excess buildings—were also on schedule.

Several projects were ahead of schedule. These in-
cluded the reorientation of 15 antenna towers and
8 conical monopoles and securing them with guy wire
anchors, installation of one JP-4 and one DFA four-
inch pipelines some 8,000 feet to the Scott Base road
terminus, and backfilling the 150 feet of Elliott Quay
protective facing installed last season.

Several other projects were behind schedule by
late November. The installation of the wastewater
dilution line at the PM-3A nuclear power plant was
71 percent complete, whereas preseason plans had
called for its completion at this point. The delay was
due to lack of pipe insulation. This arrived on
November 26 and the project was expected to be
complete before Christmas. The communications
transmitter building was only 31 percent complete,
a variance of 26 percent. The delay in this
50 by 120 by 10-foot steel-paneled structure was
attributed to inoperative cranes necessary for placing
the steel panels. The Williams Field berthing project
and the helicopter airfield project were also behind
schedule.

Site preparation and installation of the utilidor for
the new South Pole Station were behind schedule.
Site preparation was 16 percent complete, a variance
of 29 percent. Completion of the utilidor, begun last
season, had not resumed. One cause of the delay in
site preparation was the continued down status of the

two Peter Snow Millers. Necessary parts were en
route from Switzerland as November ended.

Installation of the new Brockton Station, consisting
of three vans and assorted equipment that had com-
prised Little Jeana Station, was almost complete by
the end of November.

Private flight

.11Itf
U.S Navy

The first around-the-world solo flight across both
poles was accomplished in November by Mr. Elgen M.
Long, a professional pilot. Flying a twin-engine Piper
Navajo aircraft, he crossed the South Pole from
Punta Arenas and landed at McMurdo en route to
Sydney, Australia. By the time he returned to San
Francisco, on December 3, Mr. Long had achieved
eight "firsts" in aviation.

Antarctic Research Series
Volume 17 published

Biology of the Antarctic Seas IV, the 17th volume
of the Antarctic Research Series, has been published.
The 362-page volume contains 13 papers, most of
them concerned with the identification and distribu-
tion of marine plants and animals.

The Antarctic Research Series is supported by a
grant from the National Science Foundation. Copies
are for sale by the American Geophysical Union,
Suite 435, 2100 Pennsylvania Avneue, N.W., Wash-
ington, D.C. 20037. Volume 17 costs $30.

Correction
Coordinates for Siple Station were listed incorrectly

on page 246 of the November-December 1971 issue.
The correct coordinates are 75°55'S. 83°55'W.
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