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In the fall of 1966, 1 was invited by the Ministry
of Foreign Affairs of France to participate in the
Expeditions Polaires Francaises (EPF) 1966-1967
austral-summer program at Dumont d'Urville as a
United States scientific observer. My primary interest
while at the station was to study the management,
conduct, and scientific achievements of the iono-
spheric rocket-sounding program.

The voyage to Dumont d'Urville from Melbourne,
Australia, aboard the Danish charter vessel Thala
Dan started in the evening of January 6, 1967. The
ship's complement was international, consisting of
the Danish crew, the 1967 Australian party bound
for Wilkes Station, several members of the French
expedition, and me. A combination of outstanding
Danish seamanship, French cuisine, and Australian
good fellowship made the trip most enjoyable. Upon
arriving at Dumont d'Urville on the morning of
January 15, we were graciously welcomed. The
Australian party, which came ashore for lunch at the
invitation of the French, departed for Wilkes aboard
Thala Dan that afternoon.

I stayed at the station for about one month, leaving
for Melbourne aboard Thala Dan on February 16.

Aerial view of Duniont d'Urville. The main station complex
is on the largest island.

United States and French flags fly over the powerhouse at
Dumont d'Urville. The U.S. icebreaker Eastwind is in back-

ground.

Some of the observations I made during this period
are discussed in the remaining portion of this report.

Dumont d'Urville Station

Dumont d'Urville is located at 66°40'S.
140°01'E. on Petrel Island, largest of a group of
small rock islets situated a few hundred feet from the
Antarctic Continent and the Astrolabe Glacier. The
station is named after the French navigator who dis-
covered Petrel Island on January 19, 1840.

The site of the first structures erected on the island
is a promontory that is ice-free the year around.
These buildings, which are still operational, have
been supplemented in the last few years by extensive
construction based on a concept of permanence. The
functional design and the interior finishes of the new
laboratories, mess hall, and summer and winter
quarters are similar to those of scientific observa-
tories at middle latitudes.

The all-civilian complement of the station numbers
about 50 during the austral summer and 27 during
the winter. Its leader is usually a civil engineer. He is
assisted by a chief scientist, who is also in charge of
one of the scientific programs. A physician is present
at all times; his facilities, which are located in one of
the new laboratories, are adequate for all emergen-
cies, including those requiring surgery.

Scientific Programs

The scientific programs now under way at Dumont
d'Urville were established under the direction of the
Comité National Français des Recherches Antarc-
tiques and various other French organizations, such
as the Groupe de Recherches lonospheriques (GRI)
and the Centre National d'Etudes Spatiales (CNES).
They include investigations of aurora and airglow,
cosmic rays, geomagnetism, and radioactivity, as well
as studies in the fields of ionospheric physics, meteor-
ology, glaciology, seismology, and biology.
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The most significant point about the majority of
the programs is that their purpose is to obtain long-
term synoptic data to provide a foundation for
related, short-term experiments. The data gathered
in some of these programs, which have been con-
ducted on a continuous basis for several years, have
contributed greatly to the marked success of the
rocket program, as will be shown subsequently.

The instrumentation and techniques applied in all
of the scientific programs are as modern as any I have
observed in Europe or the United States. The elec-
tronic instruments were manufactured in France,
Sweden, West Germany, and the United States. Deci-
sions on acquiring equipment for all programs seem
to have been based solely on the achievement of high
quality and reliability.

I was greatly impressed by the biological program,
which included studies of Adélie and emperor pen-
guins, petrels, and skuas. The location of Dumont
d'Urville is favorable to this program because
approximately 10,000 emperor penguins congregate
each year on Empereur Island, which is only a few
hundred feet from the station. The emperor rookery
is thus readily accessible for study during both winter
and summer.

I recommended the use of telemetry techniques for
studying both emperor and Adélie penguins. Because
of the very short distance between the rookery and
the station, the physiological conditions and habits of
the penguins could be monitored in the birds' native
habitat and the data transmitted to and recorded in
the station's biological laboratory. A winter-long
study of the emperor penguin by this technique
would, I believe, produce significant results.

Ionospheric Rocket-Sounding Program

An expedition to Dumont d'Urville was under-
taken by GRI and CNES during the period Decem-
ber 1966—February 1967. The project involved the
launching of four sounding rockets, called "Drag-
ons," into the ionosphere over the station. The
scientific program included the measurement of
electron density and temperature and the energy
spectra of electrons and protons during quiet and
disturbed periods around the midday anomaly that
has been observed at this latitude for many years.
This anomaly is characterized by an increase in
ionospheric absorption and the disappearance of
vertical-incidence echoes from the lower regions of
the ionosphere.

The program was organized in the following three
parts and directed by the persons indicated: prepara-
tion of the scientific payload (M. Jean-Jacques
Berthelier of GR1), launch activities (M. Marius Le
Fèvre of CNES), and logistic support (M. Robert
Guillard of EPF).

The construction of a complete launching facility
(rocket-assembly shelter and launch pad) on Petrel
Island was begun during the 1965-1966 austral sum-
mer and completed in November 1966. The launch-
control equipment included a launcher and 11
portable vans containing mission-control, launch-
control, telemetry-antenna, and telemetry-receiving
and -recording systems, as well as an electronics
laboratory, mechanical workshop, emergency diesel
generator, power-distribution consoles, and other
facilities.

Assembled first and second stages of Dragon rockets 25, 26,
and 27.

Scientific payload for Dragon rocket 24.
M. Berthelier is at left.

The Dragon is a 28-foot-long, two-stage, solid-
propellant rocket that can lift a 150-pound payload
to a height of 350 km. The staging for each of the
four Dragon launchings occurred in the following
sequence:

254	 ANTARCTIC JOURNAL



Time	 Event

0.0	first-stage ignition

	

0.4 sec	ignition of the spin rockets

	

0.6 sec	burnout of the spin rockets

	

1.4 sec	ejection of the spin rockets

	

16.0 sec	first-stage burnout

	

18.2 sec	separation of first and second stages

	

18.4 sec	second-stage ignition

	

37.0 sec	second-stage burnout

	

53.0 sec	nose-cone ejection

	

54.0 sec	sensor deployment
5 min apogee

10 min impact
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Dragon rocket 24 and launcher. The photograph was taken
three hours before ignition.

The second stage and payload, which do not sep-
arate, rotate at five revolutions per second about the
velocity vector.

The following constraints were imposed for the
launches: (1) outside temperature could not be lower
than - 10°C., (2) winds between the surface and the
rocket's ceiling could not exceed 10 m/sec, and
(3) magnetic and ionospheric activity had to be low
for the first and high for the last three launches.

All of the ground observations of magnetic and
ionospheric activity were complete and of the highest
quality, providing the necessary information to
launch three rockets during the very large solar
proton event of January 28, 1967, whose origin was
on the back side of the sun just off the west limb.
Because this event was not detected optically by
observations anywhere on Earth, the decisions on
firing times had to be based on local ground observa-
tions. The firing times were as follows:

Dragon 24: January 26 at 0916:00
Dragon 25: January 28 at 2205:33
Dragon 26: January 29 at 1121:25
Dragon 27: January 29 at 1309:20

MY

-

Dragon rocket 25 shortly (liter lift-ofi. Astrolabe Glacier is
in background.

These launchings were complete successes, result-
ing in the acquisition of data that are both significant
and of high quality. As a consequence, GRI now
proposes to carry out rocket-borne VLF experiments
at Kerguelen Island during the austral summer of
1967-1968.

Stanford University VLF/LF Program

During my entire stay at Dumont d'Urville, I
made measurements of natural and man-made signals
in the frequency range 0.3-100 kHz. The two most
significant results were the observation of intense
noise over this frequency range during the proton
event of January 28 and the failure to detect any of
the Stanford University or University of Washington
transmissions from Byrd Station.

I wish to congratulate the 26-man rocket-sounding
expedition from GRI and CNES for a job well done.
Its historic accomplishment opens the way to many
such expeditions to various antarctic locations in the
future.
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