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VOSTOK
PART I: STATION FACILITIES AND WORKING CONDITIONS
K. G. Sandved*
In the 14-man group wintering at Vostok Station this
year is Mr. John D. Jacobs, a radio-physicist from
the University of Alaska and the first US.ABP scientist to winter at this U. S. S. R. antarctic station.
Largely unknown to U. S. scientists, the station's
facilities and programs are briefly described here
for the benefit of the antarctic community.
Vostok ("East") Station was established on December 16, 1957, near the
South Geomagnetic Pole (78 0 27' S. lo6052' E.) i) in one of the least accessible a'eas of the Antarctic Continent. Located l4-l0 km. from Mirn3ry and
3, 1. 20 in. 2) (about 11 2 200 ft.) above sea level, in a region where surface
temperatures have reached _127 0 F. (_88.30 c.), the station must be considered
a real challenge as regards both logistic support and living conditions. However, its very location mares Vostok ideally suited for particular types of
research, notably in physiology and upper atmosphere physics. As a combined
site for research into several unique aspects of these disciplines under natural conditions, Vostok has no counterpart in the Northern Hemisphere.
The tractor train that established the station arrived from Komsomol' skaya on December 16, 1957, and departed again on December 18. Led by A. F.
Treshnikov, who is now Director of the Arctic and Antarctic Scientific Research Institute in Leningrad, the train was composed of nine tractors and
nine cargo sleds • It was followed on January 26, 1958, by another train from
Mirnyy bringing materials for the construction of additional living quarters.
Subsequently undersnow laboratories have been added and joined to the station
by tunnels.
The general layout of the original Vostok Station is shown in Fig. 1.
Housing some one dozen scientific and support personnel, it was composed of
six mobile units, each of about 12 m 2 area: five of them arranged. in a2
cluster and interconnected by roofed, heated vestibules of roughly 55 m area.
A radar unit, later rebuilt, for auroral observations is located in the sixth
unit which is separated from the others. Instrumentation for magnetic observations was installed in heated units under the snow some 60 m. away from the
station (cf. fig. 2.). With the exception of the magnetic observatories,
which contain 1 kw. non-magnetic electric stoves, the station is centrally
heated, using the cooling water from the diesel generators. All living quarters and laboratories are equipped with carbonic-acid fire extinguishers as
well as other fire-fighting equipment including buckets filled with water.
*Ip formatj on Officer, Office of Antarctic Programs, National Science Foundation.
1) 78027'52" S. lO6 01I9'58" E. according to the 8th Soviet Antarctic Expedition.
2) 3 1 188 m. according to the 6th Soviet Antarctic Expedition.
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Fig. 1. FLOOR PLAN OF VOSTOK STATION
1. Wardroom
2. Cold storage
3. Bathroom
14..
Movie booth
Battery room
5.
6.
Toilet
1. Power station
8. Radio building
9. Aerorneteorology room
10. Geophysics room
11. Living quarters
12. Kitchen
13. Vestibule
114-. Vestibule
15. Ladders
16. Diesel generator
17. Diesel generator
18. Control panel
19. Fuel service tank
20. Fuel service tank
21. Radiator with electric fan
22. Work bench
23. Power station equipment
214-. Snow-melter
25. Dish table
26. Electric range
27. Worktables
28. Grocery rack
29. Medical supplies
30. Chair for patients
31. Doctor's desk
32. Iron bunks
33. Worktable

34. Pedestal table
Tw in biks
35.
36. C-180 aUroral cameras
37. Ionospheric station
38. Instrument control panel
39. Regulator unit
40. Desk with panel for operating
the c-180 auroral cameras
41. Shelves
42. Rack for photographic equipment
43. Work bench
14. Work bench for aerologists and
meteorologists
1.4 5. Radio set
46. Radio set
47. Radio set
48. Control board for transmitters
49. Work bench
50. Desk with tape recorder
51. Recharging panel
52. Snow-melters
53. Tank
54. Bench
55. Sink
56. Wash stand
57. Electric fan
58. Movie projector
59. Buffet
60. Dining table
61. Bench
62. Book shelves
63. Central-heating radiators
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Fig. 2. DIAGRAM OF THE tJNDERSNOW MAGNETIC OBSERVATORIES AT
VOSTOK IN 1959.
1. Living quarters; 2. Snow vestibule; 3 . Stairway; 11.. 1-rn wide tunnel;
5 . & 6. MVS-13.. room; 7. & 8. Niche for DMV sensor; 9 . , 10. 1 11., & 12.
BMVS sensors; 1 3 . & 11. MVS-1 room; 15. D and H absolutes room; 16.
Quartz magnetometer; 17 . Trench for alignment to sighting pole; 18. Sight
No. 2; 1 9 . Sight No. 3; 20. Trench for alignment to sight No. 1; 21.
Sight No. 1; 22. Z absolutes room; 2 3 . Vertical balance-magnetometer.
Simultaneously with the building of the station, a 2 ,500 x 70 in. landing strip for light, ski-equipped aircraft was constructed, and on the 22nd
of December the first two LI-2 1 s came in for landing. They were followed
by several similar flights and during the following season (December 8, 1959)
the first heavy aircraft, a ski-equipped twin-engine IL-12, landed.
According to available information for the years 1957-60, aircraft from
Mirnyy have parachuted supplies to Vostok as early as September 15 (IL-12)
and landed as early as November 5 (Li-2); flights have continued into early
March and on one occasion (in 1960) an IL-.l4 parachuted supplies on March 22.
T. M. Palievski, in describing a flight-control method used by Soviet navigators in the interior of the Continent, uses as an example a flight he made
in an IL-.12, Mirnyy - Pionerskaya - Komsomo1'skara - Vostok, on April 6, 1961.
(To the amazement of the U. S. Navy team that installed the forward scatter
antennas at Vostok In 196 11., the Russians insisted on red marker lights on the
antenna towers.)
V. G. Averranov became Vostok's first chief, and was followed in January, 1958 by V. S. Sidorov of the 3rd Soviet Antarctic Expedition. V. S.
Ignatov of the 4th Expedition, who is now wintering at Byrd Station as
Exchange Scientist from the 9th Soviet Antarctic Expedition, was the
4

1959 chief until V. S. Sidorov returned in 1960 with the 5th Expedition. In

1961, during the 6th Expedition, L. N. Zhigalov was chief of the station.
Following occupation by members of the 7th Expedition during the 1961-62 summer (chief: Sidorov), Vostok was closed for the winter (on January 21, 1962);
it was reopened on January 25, 1963 by the 8th Expedition with V. S. Sidorov
as station chief. Presently V. A. Anan'ev is in charge of the station.
Mr. Sidorov is, by the way, not the only"polfrnik" to return for another winter in the interior: 0. P. Ko1omitsev, I. S. Ivanov, and P. V.
Sorokin, who returned to Vostok with the 5th Soviet Antarctic Expedition in
1960 (Kolomi1ev again in 1963), professed to easier acclimatization than
the "novices."
Vostok's claim to the dubious honor of being the world's "Cold Pole"
was asserted during the station's first operational season: on May 1, 1958
the temperature dropped to -76° C. (io 1. .8° F.) and on August 25, to _87.40C.
(-125.3 0 F.). The new worldlow, which still stands, was recorded on August
24, 1960: 88.3 0 C. (-127 0 F . ) It is worthwhile noting that this record has
been approached several times at Vostok, and always at the same time of the
year -- in the latter part of August, just as the sun begins to appear above
the horizon. These extreme temperatures are invariably accompanied by low
atmospheric pressure. Fortunately the area is not very windy: on only two
days during 1957-61 did the wind exceed 15 m./sec. Total darkness prevails
from April 21 to August 18.
The low temperatures at Vostok combined with the high altitude* of the
station offer unique opportunities for medical research which the Russians
have utilized to some extent. Among the station's doctors, I. I. Tikhomirov
has probably made the greatest contribution in terms of published results of
studies. Wintering with the 4th Expedition during 1959, he carried out extensive cardiovascular and respiratory observations. Despite the medical
screening in situ which on occasion has led to the return of prospective
wintering-over personnel to Mirnyy, Dr. Tikhomirov found that the incidence
of sick-calls remained high; during his sojourn it ranged from a low of six
in December (end of wintering period) to 29 in June. Dyspnea accompanied
by coughs and head colds was frequent, nausea and headache even more so.
Some of the personnel exhibited signs of mental depression and neurasthenia.
Cardiovascular studies at rest and following exercise showed heart murmur, dilation of the heart, and drop in the systolic, diastolic, and pulse
pressure occurring in nearly all of the wintering personnel. Complaints of
tachycardia and pain in the cardiac area were frequent and reached a maximum toward the end of winter, when they dropped off sharply. Observations
during June showed systolic pressure of 100 mm. in two persons, 90-95 mm. in
another two, 80-85 mm. in four, and below 80 mm. in two. During the winter,
*Atmospheric pressure is 468 mm. Hg, as compared to 760 mm. at sea level

diastolic pressures varied between 40 and 50 mm.
Although the blood pressure remained subnormal during the entire year,
there was no indication that working ability was seriousl y impaired. A
gradual stabilization of the cardiovascular system took place during the
first 6-7 months; however, complete acclimation could not be said to have
taken place even after one year.
Dr. Tikhomirov's studies of the environmental effects on respiration
showed all members of the station complement exhibiting tachypnea and hyperventilation, even at rest. Cheyne-stokes respiration was observed in all
subjects, especially when sleeping, during the entire stay in Antarctica.
The respiration rate rose slightly , during the first few days and then dropped;
by the 'end of the year it was about 11-13 inhalations/min. During the first
few months the respiration rate rose sharply (by 10 inhalations/min.) after
exercise (15 knee bends), but at the end of the year it increased by only 5
inhalations/min. after the same exercise. Pulmonary ventilation rose sharply
at first and then dropped gradually, reaching its lowest point during the
polar night, at which time it was only 1.5 times the normal level. The composition of alveolar air adjusted at a new level corresponding to a partial
oxygen pressure of 53-56 mm. Hg and a CO 2 pressure of 26-29 mm. Hg. Despite
pronounced hypocapnia, pulmonary ventilation remained high. Blood oxygenation under normal respiration fluctuated between 88 and 76% at the beginning
of the sojourn and eventually stabilized between 87 and 72%. It rose to 89911.% under voluntary hyperventilation. During voluntary breath-holding and
exercise, hypoxemia rose by 62-80%.
In addition to medical research, the program at Vostok includes mete
orolor, aero1or, actinometry, glaciology, magnetism, and studies of the
ionosphere, aurora, cosmic radiation, and VLF transmissions. The results of
some of. these studies will be reported in Part II of this summary, to be
published in a later Issue of the Antarctic Report.
The meteorological observations are, at least in winter, carried out
mainly by remote control. At times the extremely low temperatures have
played havoc with delicate self-recording rnechanisme, but it bespeaks the
scientists' resourcefulness that observations have continued to be carried
out and even radiosondes launched under these conditions. A record radiosonde height for Vostok, 32,080 m., was reached in January 1960.
Clothing has been devised which permits work on the outside for short
periods of time even under extremely unfavorable conditions. The standard,
insulated suit has a 110-w electrical heating system for hands, chest, and
feet. Heating of the inhaled air and protection of the face are accomplished
by means of a protective mask designated Z4-1, developed at the Arctic
and Antarctic Scientific Research Institute by V. A. Morov. Termed efficient even at temperatures below _750 C. (_1030 F.), the mask is made of
compressed, foamed polystyrene and has a double, heated shield. The inhaled
air is heated by an electrical heater located in the forward section of the
mask; a silver-zinc storage battery provides power for six hours at
6

temperatures to -.800 C. (-1120 F.). The mask weighs 0.8 kg. and the battery
with carrying case, 1.3 kg. (Of course, the use of these electrical systems
introduces an additional hazard in the filling of radiosonde balloons with
highly explosive hydrogen, an operation that in itself is a most difficult
task at temperatures below 700 C.)
It is not only the human system, however, that is affected by the low
temperature and pressure and the lack of oxygen. At -500 C. (-60° F.) and
below, diesel, oil and kerosene become thick as syrup, engines balk at starting, and moving mechanisms such as rotating antennas and auroral cameras become difficult to operate. Rubber hoses and cables break at the slightest
bend and iron becomes brittle. The low atmospheric pressure causes a significant reduction in the power output of diesel generators while the specific
fuel consumption increases. The lack of oxygen causes incomplete combustion
of fuel. At Vostok's atmospheric pressure, the boiling point of water is reduced to 83_84 0 C. (about 182 0 F.), necessitating the use of special autoclaves for preparing meals.
A description of the difficulties in getting a tractor started at -720 C.
(-98° F.) in 10 m./sec. wind serves to illustrate the point. The incident is
dealt with in the summary report of the 11th Soviet Antarctic Expedition and
took place at Vostok on September 1 5, 1959:
"In order to warm up the engine with the preheater, it was necessary to prepare a special fuel tank as the fuel in the regular
tanks of the tractor had become too thick to flow through the
lines..... A blow torch was used to heat the head of the preheater
boiler, the high-pressure pipes, and the nozzle. Power for the
preheater motor was supplied by cable from the station's generator.
The glow plug did not ignite the fuel so the blow torch was used to
provide ignition through the inspection plug, while the air flow
was regulated by means of the butterfly valve. Following the start
of the preheater boiler, the temperature of the antifreeze began
rising. However, there was no circulation in the cooling system,
since the antifreeze had frozen, clogging the lines. It required
ten hours of labor to reestablish circulation in the cooling system.....

During an excursion with the tractor on the following day it was observed that the tracks and other moving parts of the undercarriage had not
warmed up even after a 32-km. continuous run. Rubber on the rollers was
chewed up and the drive sprockets frequently broken. Nevertheless, this
tractor logged a total of 500 km. and 280 hrs. during the winter of 1959.
Adequate recreation facilities are vital at isolated stations, and
Vostok is certainly no exception to the rule. Favorite recreation activities of the wintering personnel include twice-a-week movies, chess,
dominoes, English-language studies, and especially the "ham" station. For
the reading enthusiast, there is a 230-volume library, and a weekly newsletter is prepared on the basis of newscasts from Moscow and other information relayed from Mirnyy.
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Utilizing the regular radio station in off-hours, the amateur station
UA1KAE6 has chalked up an impressive list of QSO's with hams in the U.S.S.R.
and other countries. In 1958, for example, 624 two-way contacts were established on 1)-i. Mc./s., of which 206 were with stations in the U.S.S.R.; in
1 959, 1637 contacts were made. Spanning distances of up to 17,000 km. they
included multiple $O's with drifting as well as fixed stations in the far
North: Siberia, Jan Mayen, Spitsbergen, Greenland, Alaska, and the Canadian
Arctic Archipelago.
The radio station includes a 2 5 0 -w. short-wave transmitter operating in
the 6-16 Mc./s. bands ., a 2 5 0 -w. long-wave transmitter, a battery-powered
70-w. all-wave transmitter, and an all-wave receiver operating on station
power, as well as battery-powered, receivers for stand-by and emergency use.
In addition, there is now also a 100-w. Collins ICWM-2A SSB transceiver that
Mr. Jacobs brought to the station and hooked up to a long-wire antenna.
The main antenna system consists of a 60-in. long, two-wire L-antenna
mounted on a pair of 23-rn. high steel masts, an 18-in, long balanced dipole
and an L-type single-wire receiving antenna of similar length. During 1959
experiments were carried out with a 60-m. long antenna lowered into one of
the glaciological pits. To this array in 1964 were added the beam antennas
of the Ti. S.-supported forward scatter program, mounted on two 1 35-ft. high
towers.
Originally Vostok had been envisioned as a transmitting site in the forward scatter network. During discussions with Soviet officials, it became
clear, however, that the station power supply could not support the additional load of the transmitting equipment and it was decided to install a receiving station there instead.
In addition to operating the forward scatter equipment on behalf of the
National Bureau of Standards and the Bartol Research Foundation, the U. S.
scientist is conducting his own program of VLF observations at Vostok. The
U. S. Navy MCB-8 group that installed his equipment left behind one wannigan and two sections of a Jamesway hut as well as a l-kw., hO-v. portable
gasoline-powered generator for the use of the U4 S. programs. However,
Mr. Jacobs sleeps and eats in the main building, and power for his equipment is furnished by the station's main generators.
Regarding food and its preparation, the )-i-th Expedition (1959) reports
that meat and fish were the favorite dishes of the station personnel. Unfortunately, in canned form these products are also among the ones most
easily damaged by frost and the Expedition reports considerable damage to
canned meat and fish as well as eggs. Presumably improved means of protecting the supplies from freezing have been found on subsequent expeditions. Even so, the cook's problems are not automatically over: At the
low atmospheric pressure of Vostok the boiling point of water is only 83C. as compared with 1000 C. at sea level, hence it takes 5-6 hours to
cook a chunk of beef, more than three hours to boil potatoes and 6-7 hours
ro

to boll peas and beans. The use of autoclaves remedies the situation somewhat, but the inability to monitor the cooking process and the necessity of
lumping many or all of the foodstuffs together in one cooking unit would be
cause for despair of any self-respecting cook.
On April 211. another polar night crept in over Vostok. The preceding
months had seen an unusual number of foreign visitors to the station, including a U. S. Navy MCB-8 team, several vx-6 flight crews, a Soviet-French
glaciological traverse party, a U. S. group of Antarctic Treaty inspectors,
and two "permanent" visitors, the U. S. Exchange Scientist and a Czech,
Pavel Chaloupka, who recently wintered at Novolazarevskaya Station. Cdr.
George Hoffman, Commanding Officer of MCB-8, who supervised and directed
the forward-scatter construction program, and Capt.-C. J. Allaire, USA,
were both highly impressed with the warm reception they received from the
station's personnel and with the Russians eagerness to chip in and help
erect the antennas and mount the equipment. They also opinioned that
Mr. Jacobs got along well with his hosts and vice versa, and based on their
own experiences, they felt assured that the good relationship between hosts
and visitor would continue and survive the hardships of the long winter.
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INSPECTION OF ANTARCTIC STATIONS
On September 13, 1963, the United States announced its intention to
exercise its rights under the Antarctic Treaty to inspect antarctic stations
during the 1963-64 austral summer season. Under Article VII of the Antarctic Treaty which entered into force on June 23, 1961, and which was signed
by Argentina, Australia, Belgium, Chile, Prance, Japan, New Zealand, Norway,
Union of South Africa, Union of Socialist Republics, United Kingdom and. the
United States of America, each of these Contracting Parties may designate
Observers to carry out the inspection of all activities within the Treaty
area not including the high seas • These Parties to the Treaty are charged
to advise each other of the names of their designated Observers and the termination of their appointments. In conducting an inspection, the Treaty
provides that Observers will have complete freedom of access at any time to
any and all areas of Antarctica including stations, installations and equipment, and ships and aircraft at points of discharge and embarkation of cargc
or personnel. The Treaty also permits aerial inspection to be carried out
at anytime and over all areas of Antarctica by these same Contracting Parties.
In making its decision to exercise its inspection rights under the Ant.arctic Treaty, the United States was guided by the primary purpose to promote the objectives of the Treaty and to insure observance of its provisions.
It was pointed out in the U. S. announcement that this act of inspection was
not based on any anticipation that a violation of the Treaty provisions had
occurred in Antarctica. The report of the U. S. Observer Teams now transmitted to the governments concerned supports this assertion.
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One of the two teams consisted of Mr. Richard H. Hawkins of the Department of State, Dr. John L. Buckley of the Department of Interior, and Mr.
George W. Rathjens of the Arms Control and Disarmament Agency. This inspection team travelled to the Antarctic aboard the USCGS Eastwind and during
the month of January inspected the United Kingdom Base TT F T on Argentine Island (January 16, 1964), the Chilean Station Gabriel Gonzalez Videla at
Paradise Harbor (January 21, 1964), the Argentine, Chilean, and United Kingdom stations on Deception Island (January 22-23, 1964) and the Argentine
Esperanza Base at Hope Bay (January 27, 1964).
The other team consisted of Mr. John C. Guthrie of the Department of
State, -4ith Mr. Michel Ivy (interpreter) also of the Department of State,
Dr. J. B. Ruina of the Massachusetts Institute of Technology, and Dr. Victor
B. Scheffer of the Department of Interior, This team flew to the Antarctic
via Newt Zealand, arriving at McMurdo on January 7, 1964. This team first
inspected the New Zealand Scott Base on January 9, hence made an inspection
overflight of the French Dumont d. ! tJrville Station on January 10, and visited
the Soviet Vostok Station on January 12, completing its inspection activities
at the Soviet Mirnyy Station on January 15, 1964.
The U. S. also named Dr. Charles C. Bates of the Department of Interior
and Mr. Frank G. Siscoe of the Department of State as Observers and these men
served as alternates.
Inspection was carried out by the U. S. Observers of all buildings and
facilities at the stations visitedwith a few minor exceptions. They examined equipment and scientific instruments in sufficient detail to ascertain
their use and purpose and they discussed with station personnel the nature of
the work being performed to verify that these projects were exclusively of a
peaceful nature. In cases where air transportation was utilized, grounö inspection of stations was supplemented by aerial observations, Inspectors
observations were compared with the submissions made by each country under
Article VII paragraph 5 of the Treaty.
The Observers report summarizes their activities by noting that the attitude of personnel at all stations was frank, helpful, courteous and in keeping with the already existing cordiality of international relations in the
Antarctic. The Observers report that they were given free access to all facilities and equipment and that the examination showed no evidence of measures
of a military nature being carried out. No evidence was discovered indicating
the utilization of Antarctica for nuclear explosions or the disposal of radioactive waste material. Scientific programs and general equipment at stations
were found to be in general agreement with information exchanged by the Governments under Article VII paragraph 5. The Observers also found that practices in general for the preservation and conservation of fauna and flora were
being exercised although such practices varied widely. At one station, the
Argentine Esperanza Base, measures have been taken to memorialize the stones
which are said to be the remains of Nordenskjld T s shelter in'his 1903 expedition, in accordance with the provisions of the Antarctic Treaty for the preservation of historic sites.
11

Above all, the Observers were impressed by the prevalent atmosphere of
cooperation which characterizeS the relationship between nations aàtivein
Antarctica.
Australia, New Zealand, and the United Kingdom also exercised their
inspection rights., and their Observers inspected Ti. S. stations including
McMurdo, Byrd, Pole, and Eights Stations. These activities were carried out
in November and December 1963 before the United States conducted its inspection.
H. S. Francis, Jr.
**************

DATA SOLICITED
A geologist has recently volunteered the information that during a
field trip in Antarctica he took notes on birds that he saw. He would like
to pass along these notes to someone who would make use of them, and wondered
whether bird distribution maps were to be included in the Antarctic Map Folio
Series. I assured him that there were to be bird maps, and he will now forward his data to me so that I may pass them along to the appropriate contributor.
It is entirely possible that others have accumulated data in Antarctica
that are not being used in published reports. If any such data are suitable
for inclusion in the Antarctic Map Folio Series, I will be most grateful to
receive them.
Following is a list of topics to be treated in the Antarctic Map Folio
Series. For the sake of completeness, all topics are listed, although the
nature of some precludes the likelihood that there have been any random observations.
General
i) Aerial photography and mapping coverage
2) History of antarctic voyages, traverses, and stations
Studies of the continent and islands
1 Ice sheet and sub-ice topography
2 Ice sheet thickness
3 Studies in deep pits and bore holes in the ice sheet and ice
shelves
Ii.) Firn temperatures at 10 m. depth
5) Firn density at 0-2 m. and at 10 m.
6) Average annual snow accumulation
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7) Mountain glaciers of Antarctica, and of the antarctic and subantarctic islands
8) Geology of Antarctica
9) Gravity anomalies
10) Magnetic declination, and components of the magnetic field.
Studies of the ocean and ocean bottom south of latitude 350
1) Bathymetry
2) Earthquake epicenters
3) Marine sediments
Li-) Physical oceanography
) Primary productivity
Atmospheric Studies
i) Temperatures, winds, etc. (usual meteorological-ty-pe observations)
2) Solar radiation and albedo
3) Ionospheric parameters; magnetic B and L values; isoaurora
Life Sciences
1) Distribution of terrestrial plants
insects
seaweeds
ft
Li-)
rookeries
seal rookeries
6) Whaling grounds
) Distribution of benthic fishes
8)
some of the marine invertebrates
11
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Vivian C. Bushnell'
American Geographical
Society
Broadway at 156th Street
New York, New York 10032

*************
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TRANSLATIONS PUBLISHED
Under the title Soviet Antarctic Expedition the first 20 issues of the
Informafionr Bii11eten' Sovetskoi antarktichesko êksediCii have been
published in English translation by the Elsevier Publishing Company. The
translation was begun at the University of Wisconsin with grant support furnished by the National Science Foundation, and was completed at Scripta
Technical Inc. under a contract with the University. Published in two bound
volumes, each containing 10 Billeten t s, the translations are available from
the American Elsevier Publishing Company, Inc., 52 Vanderbilt Ave., New York
1, New York, at a cost of $17.50 for vol. 1 and $15.00 for vol. 2. Nos. 2130 of the il1eten' have been translated and are to be published as vol. 3
in the near future.
The translation of the Bitilleten' is continuing, presently under a grant
from the National Science Foundation to the American Geophysical Union.
**************

PUBLIICATONS
The following publications received at the Office of Antarctic Programs during April pertain to work supported in whole or in part by the National Science Foundation under the U. S. Antarctic Research Program:
*Bffi\IDT, JOHN C., Wisconsin Univ. Antarctic Peninsula Traverse geophysical results relating to glaciological and geological studies.
Madison, Wisc., Univ. of Wisconsin Geophysical and Polar Research
Center. Research Report Series 641, March 1964. 112 p.
BUT, J. S., Stanford Univ. Diatoms of antarctic sea-ice as agents of
primary production. (Nature, London, Sept. 28, 1963. v. 199)
no, 1I00, p. l25557.)
BU1'T 9 J. S. and E. J. F. WOOD, Stanford Univ. Micrcalgae and antarctic
sea- ice. TNature , Londoj, Sept. 28, 19 6 3. v. 199, no. 4900,
P. 1254-55.)
*SATO, TERUO, AVCO Corp. Geomagnetic giant pulsations in the Antarctic.
Antarctic Research & Data Analysis, Scientific report no. 12.
Wilmington, Mass., March 1964- 53 P.
*SATO, TERUO, AVCO Corp. Antarctic F2 region disturbances associated
with geomagnetic storms. Antarctic Research & Data Analysis , Scientific report No. 13. Wilmington, Mass., April 1964. 31 P.
*

hi.

Copies may be ordered from the Office of Technical Services, U. S. Dept.
of Commerce, Washington, D. C., 20230.

SCAR
Seventh Meeting, Cape Town, Sept 23-27, 1963:.
Selected Recommendations of Working Groups
Recommendation VII. G-l. That future geological symposia continue to be
under the auspices of SCAR .-1UG13 and that the next be in 5-7 years' time.
Recommendation VII. G .-2. That the attention of IUGS be drawn to the
problems of antarctic palaeobotany and palaeozoology concerning incorrect determinations and nomenclature.
Recommendation VII. G-3. That the desirability of encouraging fossil
spore and pollen work in the Antarctic be stressed.
Recommendation VII. G--i. That when opportunity offers the Beacon Group
should be the subject of detailed studies.
Recommendation VII. G-5. That geological parties travelling between
outcrop areas be urged to carry out seismic reflection work where and when
feasible. The development of some suitable portable apparatus is further
urged.
Recommendation VII. G-6. That SCAB. member nations be most strongly
urged to see that their correct and officially accepted geographical placenames appear on published maps.
Recommendations VII. G-7. That the orientation of all maps of Antarctica
should comply with that of Recommendation V. Gd-5 of the Geodesy and Cartographic Working Group (SCAR Bulletin, No. 10, p. liii).
Recommendation VII. G-8. That the attention of geologists of SCAR
countries be drawn to the availability, in reprint form, of the section dealing with "Recent Polar Literature" in the Polar Record.
Recommendation VII. G-9. That in view of the extensive geological activity demonstrated by the large number of papers presented at the Symposium
on Antarctic Geology, it is urged that the antarctic section of the Inernational Sttahice1 Lexicon be completed as soon as possible and that
the Chairman (R. W. Willett) and E. S. W. Simpson be responsible for the
completion of this task. They should aim to finish this by the emd of 1964
Recommendation VII. G-10. That R. J. Adie be nominated as Vice-Preethe Commission for the Geological Map of the
dent for antarctic geology
World.
Recommendation VII. G-11. As it is considered desirable that one or
two of the Southern Hemisphere SCAR members undet&e the compilation, preparation and publication of the antarctic geological maps SCAR recommends
that Australia and New Zealand explore the possibility of jointly collecting,
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preparing and publishing the Geological Map of Antarctica.
Recommendation VII. G-12. SCAR notes the publication of valuable lists
of isotope dates, and recommends that E. E. Picciotto continue these publications in consultation with SCAR.
Recommendation VII. G-13. That the increased use of as many reliable
methods of isotope dating as possible be urged and it be stressed that samples
selected for dating should be from exposures where field structural and stratigraphic relations are known as fully as possible.
Recommendation VII. G-14. That SCAR commends the usefulness of lists of
translations into English, and recommends that this practice be continued and
that the possibilities of publication in the Polar Record or SCAR Bulletin be
explored. It further recommends that T. Gjelsvik be compiler.
Recommendation VII. G-15. SCAR recommends that the member nations be
asked to regard the Geology Department ., University of Cape Town, South Africa,
and that of the University of Canterbury, Christchurch, New Zealand, as additional depositories of all published geological information. It also recommends that, where feasible, representative specimens of rocks and fossils be
deposited at these centers. The purpose of this recommendation is to make
literature and specimens available for inspection by expedition geologists,
many of whom could visit such collections en route to and from the Antarctic.
Recommendation VII.. G-16. That SCAR encourage the exchange of geological
personnel in order to increase the understanding of antarctic geology.
Recommendation VII. G- .17. That all SCAR nations be urged to draw to the
attention of their antarctic personnel the importance of preserving unique
geological sites (features, outcrops or deposits) in Antarctica.
Recommendation. VII. G-18. That in view of the increasing importance of
geology within the SCAR program, a meeting of the Working Group on Geology in
1965 would be desirable.
Recommendation VII. 0-1. The SCAR Working Group on Oceanography is interested in, and wishes to be kept informed of, the development of plans for
a marine biological program in IBP but does not feel that the international
organization of an extensive marine biological program is worthwhile at the
present time. The SCAR Working Group is of the opinion that there is insufficient.basic knowledge available to determine those projects which might be
organized with greatest benefit under an international biological program,
and that there has been insufficient intercomparison of biological methods
and techniques.
Recommendation VII. 0-2. That in view of the activities of CIG, SCOR
and IOC with regard to WDC's for Oceanography, the SCAR Working Group on
Oceanography wishes to record its opinion that the data to be included in
the WDC system should be:
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Temperatures
Salinities
Nutrient elements
Oxygen
CO2

Transparency
Color
Tides
) to be sent to the existing speBathymetry) cialized centers as at present

For all other oceanographic observations, WDC's should not seek to hold the
actual data but should maintain catalogues of what measurements have been
made, and from whom the data are available on request, so that individual
scientists can apply direct. Until such time as WDC ts accept this responsibility, interested oceanographers should communicate with the Secretary of
the Working Group. Meteorological data from ships are adequately covered
by existing national meteorological services practices.
Recommendation VII. 0 -3. That the proposal for an International Antarctic Tide Gauge program submitted by the British National Committee on
Antarctic Research be adopted in principle, and that all SCAR nations be
urged to participate and be requested to inform the Secretary of SCAR of the
precise location of all tide gauges currently in operation and what new ones
they might install under the new program. The Director of the Permanent
Service for Mean Sea Level and the Secretary of SCOR are to be informed of
this recommendation.
Recommendation VII
That the session on Antarctic Oceanography
be deleted from the program for the Second International Oceanographic Con gress and that SCOR and LAPO be invited to co-sponsor with SCAR a three-day
Symposium on Antarctic Oceanography in conjunction with a meeting of SCAR
in 1966.
Recommendation V110 0-5. That Dr. M. M. Somov be confirmed as Chairman of the group and Dr. W. Tressler be appointed Secretary.
Recommendation VII. 0-6. That the Working Group meet in 1966 at the
time of the proposed Symposium on Antarctic Oceanography and should also
meet on the occasion of the Second International Oceanographic Congress in
1965 if sufficient members of the group are present.
Source: SCAR BULLETIN, No. 16, January 1964, published in POLAR
RECORD, Vol. 12, No. 7 6, p. 87-101.
* * * * * * * * * * * * * *

U. S. REPRESENTATIVES ON PERMANENT WORKING GROUPS OF SCAR
Permanent legate1)
L. M. Gould, National Academy of Sciences,
2101 Constitution Avenue, N.W., Washington, D. C. 20418
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Biolo: K. Rodahl, Lankenau Hospital, Lancaster and City Line Avenues,
Philadelphia, Pennsylvania 19151.
Communications: H.W. Wells, Committee on Polar Research, National Academy of Sciences, 2101 Constitution Avenue, N. W., Washington, D. Co 20418.
Geodesy and Cartorap: G. D. Whitmore, U. S. Geological Survey,
Washington, D. C. 202420
GeoloRy: L. M. Gould, National Academy of Sciences, 2101 Constitution
Avenue, N. W., Washington, D. C. 20418.
Geonignetism: D. K. Bailey, Central Radio Propagation Laboratory,
National Bureau of Standards, Boulder, Colorado.
Glac1o1o: A. P. Crary, Office of Antarctic Programs, National Science
Foundation, Washington, D. C. 20550.
Lpgistics: U. R. Reedy, U. S. Naval Support Force, Antarctica, 6th and
Independence Avenue, S. W., Washington, D. C. 20390.
Meteorology 2) :M. J. Rubin, Office of Special Programs, U. S. Weather
Bureau, 2400 M Street, N. W., Washington, D. Co 20235.
oceanogrp3) W. L. Tressler, U. S. Naval Oceanographic Office,
Washington, D. C. 20390.
Solid Earth Geophysics: G. P. Woollard, Office of the Director, Hawaii
Institute of Geophysics, University of Hawaii, Honolulu, Hawaii.
Upp er Atmosphere Ph y sics: D. K. Bailey, Central Radio Propagation
Laboratory, National Bureau of Standards, Boulder, Colorado.

1 President, 1963-1966
2 Group Chairman
3 Group Secretary
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FIELD REPORT NO. 64 for APRIL 1964

NOTE: In general, material included herein is summarized
from regular reports by personnel of Federal agencies,
universities and institutions carrying out scientific research in Antarctica under National Science Foundation
grants and with logistic support by the U. .5. Navy. In
order to ensure that the work of the individual scientists
and their institutions is clearly understood, it is requested that prior to using any of this material for public dissemination,, such use be discussed with the Office
of Antarctic Programs in the National Science Foundation
or with the originators of the research as named.
GENERAL
Byrd Station: Outdoor work continued during the twilight period. The
amateur radio station was relocated and new antennas erected to compensate
for deteriorating radio conditions.
Eights Station: Outside activities continued as the weather remained
clear and cold. Although the amount of snowfall was considerably less than
during previous months, drifts as high as 2 ft. repeatedly accumulated on
the station roof. Since November the roof has been cleared of snow
times. A temporary breakdown of the _1 tractor impeded snow removal operations.
Conditions for amateur radio communications in the 14 Mc./s. band were
unfavorable, but the 7 Mc./s. band remained open.
USNS Eltanin: The vessel began Cruise 12 on March 3, leaving Valparaiso, Chile, for the northwest Weddell Sea. and the Scotia Arc area between
the South Sandwich and South Orkney Islands. The first major station was
taken north of the South Shetland Islands on March 13. Station 2 was taken
at 63° 5. 52 0 W. as the Eltanin entered the Weddell Sea. Three more stations were taken before the ship reached her southernmost point of 66 0 03' S.
on March 18. Station 8 was completed by March 21 as the ship worked northeastward to begin a series of six N-S profiles along the E-W axis of the
Scotia Arc. Between March 22 and April 12, twelve stations were taken.
Working west past the South Orkney Islands and to the Drake Passage on
April 19, the Eltanin accomplished her last five full stations. In the
Drake Passage hydrographic casts and three special piston cores were taken
at the Antarctic Convergence. The Eltanin then proceeded directly to Valparaiso, arriving on April 30,
Hallett Station: Information on activities in March not covered in
the March Field Report is included in this month's reports along with that
from April.
South Pole Station: For amateur astronomical observations, a telescope building has been erected, and grinding of a telescope lens is underway.
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BIOLOGY
USNS Eltanin
Columbia University, Lamont Geological Observatory (Microbiolor):
The objectives of the program remained the same as on earlier cruises.
Chlorophyll samples obtained at 0-150 in. depth totalled 251, of which 22
were from the surface and 109 from the laboratory sea-water line.
To eliminate possible errors due to decrease of chlorophyll intensity during shipment and storage of samples, the chlorophyll content was
determined on board the ship, and a series of storage studies (time vs.
temperature) was carried out to assess the stability of this intensity.
The irregular distribution of plankton in the Weddell Sea observed on Cruise
7, was confirmed. The number of preserved specimens totalled 113, of which
21 qualitative samples were obtained with a #20 3-m. net from 0-100 fathoms
at each major station. The rest was quantitatively obtained from the laboratory sea-water line. All the specimens were preserved in buffered f ormalin, except for one that was frozen.
A total of 375 Carbon samples were run in 65 incubation series
to determine: a) the effect of increased incubation temperature (100 -150 C.
above environment) on carbon fixation; b) the effect of incubation time on
the amount of carbon fixed; and c) the extent of variation in primary productivity due to high and low light intensity.
Bacteriological samples were obtained with a sterile surface
sampler and from bottom sediments. Emphasis was placed on obtaining microorganisms growing at temperatures between 2-4 0 C., and organisms growing on
relatively unenriched media. Both types were found.
Columbia University, Lamont Geological
Observatory (?lankton ProOm
"gram): Foraminifera and pteropoda were collected for paleoecological and
productivity studies. The equipment used included the Multiple Plankton
Sampler (MPS) for sampling depths to 500 m.; the Bathy-pelagic Plankton Sampler (BPS) for depths of 0-100 in., 100-250 m., and 250-500 m.; and vertical
and oblique and surface tows with -m. net . Flow meters were used with the
nets to give an approximation of the amount of water filtered during each
tow. A time-depth recorder was attached to the MPS to measure the time
spent at each depth range.
Samples were preserved in buffered formalin of 7.2_7.4 pH as on
previous cruises. Foraminifera specimens received special preparation for
cytological study at the Museum of Natural History.
Nannoplankton samples were filtered continuously from the seawater line and dessicated for later electron microscope investigation of
coccolithophores. In addition to the standard sampling, eleven biomass
stations were taken using oblique tows to 300 in. depth. Volumetric
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measurements were made on board and a small portion of the samples frozen
for later bio-chemical studies.
A total of 102 samples were taken from 26 plankton stations, viz:
One-half meter net
Surface ......................22
Oblique ......................16
Vertical .....................8
Multiple Plankton Sampler ........ 4iBathypelagic Plankton Sampler. . . . 12

samples
samples
samples
samples
samples

The MPS opening and closing mechanisms worked well. The only difficulty experienced was with cod-ends breaking against the side of the ship
in rough seas. During such conditions the --m. net with a rigid frame was
preferred. One deep tow to 3,500 m. was taken with this net.
The observations revealed considerable variation of plankton productivity. Sometimes rich phytoplankton bloom gave a volumetric measurement out of proportion to the zooplankton population and in one case salps
made up the greater part of the volume.
Florida State University (Mesozoa): The objective of this program
is the collection of Antarctic species of mesozoa for taxonomic and life
history studies. This group of parasitic organisms are found on the renal
organs of the cephalopol molluscs, particularly the octopuses. A total of
43 octopuses were taken in Blake trawls at depths ranging from about 130
to 1,195 fathoms, viz:
USC Station Latitude Longitude Number of Number
West
Number
South
Octopuses Infected

991
1003
1025
1070
1019
1082
1083
lO8i.
1088
1089

6l0)4i.3'

62°Llo.5'

62°n.8'
59°01l'
61025.5!
6o05o.L.t
60°5l.1'
60021.3?
6O°48.8
6o°Li8.o'

55054.5'
36°59.l'

)2051.9?
14.2056.3!
14.60)4.8.5!
53°28.2'
5303Qt

6
3
2
1
3
1
5
9

3

1
1
2

1
1
0
1
0
0

2

Approx. Depth
(Fathoms)

4.20
130
1116-1195
l5140
330
165
160
160-220
321
350

Coverslip smears were made with infected material and fixed in
Bouin' s fixative for 10-24 hours. After fixation, the smears were preserved
in 10% ethanol. All octopus hosts were fixed in 10% formalin. In addition,
both infected and uninfected kidney tissue was fixed in glutaraldehyde for
later study by means of electron microscope. Although fixation by this
method is routinely done in an ice bath at 0°C., it was found that the running sea water source in the microbiology laboratory maintained the tissue
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at sufficiently low temperature.
University of Southern California (Midwater and Bottom 'Fauna):
Collections for ecologic and systematic analysis of the epipelagic and
bathypelagic faunas were made with the half-meter plankton net and the 3-rn.
Isaacs-' Kidd midwater trawl. The midwater trawl again proved to be an efficient sampling device for the collection of nektonic and larger planktonic
organisms.
The plankton program was curtailed by high seas in much of the
study area. The best conditions for plankton sampling were found in the
immediate vicinity of the ice edge, where, if weather conditions permitted
the ship to drift while on station, it was feasible to take shallow plankton casts simultaneously with the coring operation. Due to the ecologic importance of the Scotia Ridge and the paucity of previous sampling in this
area, the greatest effort was placed on obtaining a good series of bottom
samples from the South Scotia Ridge and immediate vicinity.
The five-foot Blake trawl was a very efficient piece of bottom
sampling gear. On Cruise 11 this trawl had been modified with a chain
drag collecting edge, and in several instances it proved to be a more effective sampler than the 10-ft. Blake trawl. The larger trawl employs a
flat metal bar leading edge instead of the chain drag.
The Campbell grab was used initially in the Bransfield Straits
area to give a quantitative sample of the benthos. However, difficulties
were had with the tripping device. The Menzies trawl was used only when
high seas made it hazardous to work on deck with the other samplers.
A shaker table for sorting benthic samples, installed before
the first station in the Bransfield Straits, simplified sorting and provided time for more careful and expedient handling and preserving of specimens.
The Phleger corer was replaced by the Alpine gravity corer for
its ease of handling. Two gravity corers were attached to the end of the
deep hydro cast and thus cores were obtained simultaneously with the bydrographic program, providing a very good systematic sample of the microbenthonic organisms.
Results of sampling:
Gear
IKNWT 3m
Blake 5
Blake 10'
Menzies
Campbell grab
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Attempted

Successful

26

26
24
8

25

8
1
5

1
1.

Gear
Phieger cores
Gravity cores
Plankton m ?6
Dip net
Engine room strainer

Attem
1

33
6
1
2

Successful
1

33
6
1
2
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McMurdo Station
Biolab, Stanford Universi ty : Renovations begun last month in the
south area of the laboratory were completed.
Stanford IJniversit1: A series of reverse temperature experiments
on Trematoniiij haniori:i and T. borchgrevinki were completed. In this experi.
ment metabolic maintenance rates were determined as the fishes were acclimated
to +2.2 0 C. and then cooled to their natural environmental temperature of -1.8°C.
Growth experiments are being conducted with T. bei'nacchij.
METEOROLOGY

Byr d Station
U. S. Weather Bureau: Eight radiosondes reached an average height
of 26,625 ni., sixteen radiomeersondes 28
1 662 m., and nine ozonesondes 28,321 m.
Heavy winds at the beginning of the month interfered with the raising and lowering of the inflation shelter door. Repairs were made later in the
month.
The surface radiation measurements were discontinued when the sun
set, but the CSIRO net radiometer is still in operation.
Because of very light snowfall, no snow samples were collected for
the oxygen isotope program. Average snow accumulation as measured on 27 stakes
was +3,8 cm. (i")
Eights Station
U. S. Weather Bureau, Weather conditions during April indicated
the winter trend toward reduced cloudiness and precipitation. Wide temperature fluctuations, typical of the Eights Station weather pattern, continued.
In the first half of the month, moderate northerly winds and clear skies prevailed, with the total amount of sunshine much greater than the combined
amounts during the summer months of December and January. Southerly winds
with inclement weather prevailed during the second half of the month. A pronounced series of fluctuations or pulses of wind direction and velocity, combined with barometric pressure ripples, were recorded between 2100 and 2 1I00 GMT
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on April 30th. The search for noctilucent clouds has not been successful
to date.
Surface ozone measurements using the Mast equipment continued with
only slight data loss when snow plugged the intake tubes. New capacitors
and r. f. filters added to the signal input have eliminated radio interference. The atmosphere electricity equipment operated successfully during
April storms, with occasional plugging of the probe cap by blowing snow.
The accumulation at the 49 snow stakes in the grid pattern showed
an average loss between April 1 and 16 of 5.8 cm (2.31, but an average gain
between April 1 and 29 of 6.9 cm (2.7"). Forty new snow stakes were Installed at equal intervals along two 11-mile lines, one running north and
south, the other east and west.
USNS Eltanin
U. S. Weather Bureau: The 55 successfully launched radiosondes
were monitored to an average altitude of 26,727 in. The maximum altitude attained was 35,961 in. and 53 flights were tracked to the bursting point.
Forty-seven of the balloons were tracked with the SPS-28 radar for wind information to an average height of 19,11.69 m. Synoptic Qbservations were
taken throughout the cruise at six-hourly intervals.
Sparseness of available data in the ship's operating area required the preparation of a local surface sectional map. An 1800 GMT surface weather map was compiled daily with duplicate copies attached to the
daily forecasts prepared for the ship's master and the scientific programs.'
Surface and upper-air observations were coded and transmitted to meteorological centers in the Falkland Islands, Chile, and Argentina. Selected facsimile, teletype, and regular transmissions of weather observations from
other stations were intercepted and copied.
Eight carbon dioxide sampling stations were taken. On the first
station, a heavy sea broke over the bow, upending the observer and smashing
the 2 flask. However, the #1 flask had been secured and was salvaged for
a partially successful station. All other stations were taken under favorable conditions.
Surface ozone measurements were made intermittently. A breakdown
of the Mast sensor toward the latter portion of the cruise curtailed further
sampling.
McMurdo Station
U. S. Navy: (For standard surface and upper air observations, see
SUMMARY OF METEOROLOGICAL OBSERVATIONS.)
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South Pole Station
U. S. Weather Bureau: Twenty-nine radiometersondes were flown in
lieu of radiosondes and averaged 24,465 in. in height; one radiosonde was
flown and reached 27,234 in. Nine ozonesondes reached an average height of
22,915 in. Several radiome-tersonde instruments were found defective; six
spare instruments remain, and it may be possible to repair others.
A Lenox heating system was installed and the temperature in the
balloon inflation room was raised 30°F. A combined ammonia tank and fuel
stand was built for the Baker generator room, and a power source was completed for the carbon dioxide program.
Average snow accumulation, as measured on 50 stakes, was +1.6 cm.
for the month.
OCEANOGRAPHY
USNS Eltanin:
Aline Geophysical Associates, Inc. (BottomPhotography): The
bottom photography program for Cruise 12 followed closely that of previous
cruises. Problems were encountered with the wiring of the camera light
system, which was damaged early in the cruise by salt water. Also, the
existing ground system had to be wired to the camera case itself in order
to insure a solid, -working connection.
Summary of camera stations:
Station No. Camera Station No. Exposures Printable Frames
1

2
3

11.

6
8
9

10
11
12

13

iLi

15
16
17
18

20
21

1

2
3

5
6

camera lost
7,

8
9

10
11
12

13
lii.
15
16
17

17
23
19
16
19
3

15
23
19
15
16
3

20
17
17
7
17
18
17
17
13
16
19

20
17
17
5
16
18
17
17
13
16
19
25

Station No. Camera Station No. Exposures Printable Frnes
22
23
24
25

Extra
Extra
Extra

18
19
20
21
22
23
21,.

13

19
19
19

20

19

10

13

19
19
19

20

19

10

At Station 9 a camera assembly was lost, including a modified
light and a 12 Kc./s. transponder. The loss was caused when a kink in the
hydrographic wire snapped as it was pulled through a sheave.
A successful experiment of Cruise 12 was the incorporation of a
compass into the bottom photos. A glass-dome fluid-filled compass was
mounted on a hinged aluminum bar attached horizontally to the base of the
camera frame. The bar extended just far enough to make the compass visible
in the bottom of the photograph. Unfortunately, the bar to which the compass was attached sometimes rides up in the water as the camera is being
lowered. Thus, at the instant the light fires, the compass is outside the
lighted area, and appears as a large, dark band across the photo, blocking
out a portion of the picture. The distribution of light in the bottom photographs continues to be a problem.
Columbia tJ'riiversity, Lamont Gedlogical Observatory (Hdgraphy):
Hydrographic operations on Cruise 12 differed from previous cruises in that
no complete longitudinal profiles were run. Profiles begun on Cruise 9 along
410W. and 520w. were completed in their southernmost extent in the northwest
ramparts of the Weddell Sea. An E-W profile of five stations was taken in the
Weddell Sea along an average latitude of 6 0S. between 410W. and 5219. The
main body of work involved casting in specific areas along the shelf of the
Antarctic Peninsula eastward to the Scotia Arc for the purpose of determining
the flow of Weddell Sea water northward across the South Scotia Ridge.
Salinity and oxygen determinations were made routinely; midway
through the cruise, nitrates, phosphates, silicates, and pH determinations
were added to the program.
The bathytermograph (BT) program operated continuously throughout
the cruise with 867 casts completed. Surface salinity samples were drawn
at the beginning of each BT run south of latitude 55 0S. Surface salinity
samples were also taken between that latitude and Valparaiso with every other
BT and sometimes more frequently. The surface temperature recorder proved to
be much more reliable than hand-drawn bucket temperatures for BT work.
Seven Phleger cores were collected for clay mineralogy studies by
the Scripps Institution of Oceanography. Eleven surface and 36 subsurface

samples of sea water for isotope studies by Scripps were also taken.
Salinity determinations were made with a single Autolab salinometer6 placed in the gravity room where the temperature could be maintained
at 18 190C. Control runs were made frequently with sub-standard water
samples obtained below 100 m. and with Copenhagen standard sea water to test
the accuracy of the salinometer.
Florida State University (Marine Geology): The main objective on
Cruise 12 was to complete the geology sampling program in the Scotia Sea and
the northwestern part of the Weddell Sea. The equipment used was the 1200 lb.
piston corer with a 70 lb. gravity corer acting as the triggering mechanism..
The University of Southern California investigators contributed rock and substrate samples brought up in the Blake trawls.
Cores were processed as on previous cruises. On three occasions
the core liners froze in the pipes and could not be extruded until they
thawed. Some trouble was had with defective core liners.
Surface sediments in the Weddell and Scotia Seas were predominantly
0
60009'S.
brown clays. A forannniferal ooze was found at
O
39 30 W. and at
600 19 t S. 3 8039 W ., a few diatom frustules. Gravel and sand were found at
61 0 24 t S. 560 41 1 W. Photographs taken at the three additional coring stations
made in the Drake Passage indicate the presence of manganese nodules at each
point.
STATION SEISMOLOGY
Byrd Station
Coast & Geodetic Survey: The long-period seismographs became
operational during April. The seismometer free-period was set to 30 sec.
and the galvanometer free-period to 90 sec.
Hallett Station
Coast & Geodetic Survey (New Zealand Observer): The seismograph
equipment was not in operation during March or April due first to flooding
of the vault and later due to illness of the observer.
South Pole Station
Coast & Geodetic Survey: The seismic system was shut down five
days for adjustment. The long-period E-W seismometer has become nonlinear and unstable.
UPPER ATMOSPHERE PHYSICS
Byrd Station
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Aurora and Airgiow, Arctic Institute of North .Axneric: There were
17 days of visible aurora in April.' Displays lasting less than an hour were
seen on April 9, 10, 18, 20, 21, 23 5 24, and 29; displays of two to three
hours were observed on the 7th and 8th. The most impressive aurora of the
month was a brilliant 7-fl -hour display on the 17th, consisting of a large
variety of rapidly moving color forms.
The all-sky camera operated without trouble, and 700 ft. of film
was obtained in addition to 250 ft. taken with the patrol spectrograph. The
new SCAR all-sky camera went into operation on the 5th; the 500 feet of film
exposed included Tri-X, Ansco 100, Ansco 200 and high-speed Ectachrome.
Auroral photographs taken with the new camera appear sharp and detailed. An
intermittent microawitch was replaced after it caused improper exposure
times. In a storm on April 11, the capping for insulating the camera was
damaged and had to be refastened to the roof, but the camera was not damaged.
Forward Scatter, National Bureau of Standards: Both transmitters
operated well throughout the month; maintenance included replacement of the
final tube in the South Pole transmitter, and re-fastening of three guy wires
on the 180-ft. McMurdo antenna that had been disconnected at the turnbuckles
after a wind storm.
Geomagnetism, Coast & Geodetic Survey: The vertical component
magnetograph was releveled on April 15, causing a decrease in the baseline
value of approximately 73 g. The rapid-run recorder failed on the 24th because of worn gears. These were replaced and the recorder was put back in
operation the same day.
Fourteen sets of absolute measurements were taken, with the following results:
declination
70027.5'
horizontal field 16,305 g.
vertical field 57,90 11. g.
Ionospheric Absorption, National Bureau of Standards: The riometer suffered intermittent drifting, resulting in a week of doubtful data.
It has been difficult to distinguish servo problems from interference caused
by AC line noise and static discharges during periods of blowing snow.
Ionospheric Sounding, National Bureau of Standards: No sounding
data were lost this month. The E and Fl layers were almost non-existent.
Blanketing and blackout increased significantly and maximum and minimum
median foF2 values decreased sharply. The maximum median value of foF2 was
11.2 Mc./s. unqualified and occurred at local noon. This is 1.3 Mc./s. less
than the March value. The minimum median value of foF2 was 1.5 Mc./so qualified and occurred at 0500 local time; this is a decrease of 1.5 Mc./s. from
the March value. Values of foP2 were obtained 39 percent of the time; missing values can be accounted for as follows: sporadic E (29%), absorption
( 19%), spread E ( 8%), and miscellaneous (5%).
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Micropulsations, National Bureau of Standards: There were no problems with the micropulsation equipment this month. Blowing snow static may
possibly induce false signals in the recording equipment, and an attempt will
be made to reduce the magnitude of this effect.
1/1$ and ELF, Stanford UUversity: VLF activity was transitional
between types associated with suxiner and with winter. There were days of
summer-type polar chorus at about 1 Kc . /s. peaking between 1400 and 1800 GMT,
interspersed with days of high frequency hiss ( f>5 Kc./s.) peaking between
0000 and 0200 GMT accompanied by high whistler activity.
An unusual event, lasting about 180 sec., occurred on the 15th.
There was an abrupt termination of hiss and coincident sudden change of relative phase of the signal from Station NBA.' The signal strength and phase of
V12 transmitter signals showed longer diurnal periods of very rapid change.
Sometimes NBA and NAA varied in a simultaneous fashion but at other times
their signals varied independently. The average maximum daily variation in
c./s. of relative phase of 111$ transmitters during the first week of the
month was: NAA, 2.26; NBA, 1.58; IPM, 2.92; NSS 2.96; and GBR, 1.22. Utilizing FM signals from the Alouette satellite, VLF emissions from above the
ionosphere are now recorded on magnetic tape alongside the ground VLF.
Eights Station
Aurora and Airglow, Arctic Institute of North America: A longstanding problem of insensitivity in the photometer at low input voltages
was traced to a transistor. The all-sky camera has been continuously
troubled with varying focus and occasional overlapping exposures in the
K-lOO camera used in 1963. The difficulties were eliminated by replacing
the camera. The patrol spectrograph and visual observing programs have proceeded well.
Geomagnetism, Coast & Geodetic Survey: Twenty-nine complete days
of variograph records were obtained in April. All variometers were relevelled with little change in orientation. The absolutes pier was lowered
Li. in., and it was found the magnetograph pier is rising 1 cm. per month
(with respect to the building). Eighteen sets of absolute measurements
were taken with the following results:
32041.1'
declination
horizontal field 21,059 g.
48,385 g.
vertical field
Ionospheric Absorption National Bureau of Standards: The riometer results showed a series of events starting on April 1 and lasting for
four days with absorption peaks of 9.0, 1.5, M. and 0.8 db. On the 27th
there was an abrupt absorption event of 2.2 db.
VLF and Micropulsations, National Bureau of Standards: All
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equipment operated well throughout the month. Twenty-four hours of hiss
records were lost due to film jamming in the camera. Much of the troublefree behavior is attributed to the absence of any power failures in five
months. More than 4 ft. of snow has accumulated in the area of the VU
building since the additional hatchway was added in late January.
A large micropulsation pearl event occurred on April 6, which was
not recorded on the riometer or VLF equipment.
USNS Eltanin
Airglow, University of Alaska: The airgiow photometer was operated routinely but few data were obtained due to almost continuously
overcast skies. Deck lights continued to interfere with observations.
Cosmic Radiation, Bartol Research Foundation (Stanford university
Observer): Several problems were encountered in the meson telescope and
the operation was generally unsatisfactory.
During the first week of the cruise the HP printer on the righthand side malfunctioned. Operation was satisfactory until about halfway
through the cruise when the right-hand line-voltage regulator failed beyond repair. A high-voltage breakdown in the power transformer is suspected to be the cause.
The left-hand line regulator was switched over to the right-hand
side in order to get at least half of the system operating, and the equipment has subsequently operated in this manner.
Shortly afterwards, extra prints corresponding to the 15 mm.
chronometer contacts began to appear, caused by the print mu.ltivibrator's
triggering of a high-voltage surge and are across the clock-hold re1ey.
Because no defective components could be found, the circuit was modified
by the inclusion of a reverse diode across the clock relay coil.
-Coincident with the extra print problem was a simultaneous failure
of both the upper and lower right-hand amplifiers. The upper amplifier had
a shorted tube, but since the trouble was not easily located in the other
one, one of the left-hand amplifiers was put in its place. The operation of
the remaining sections has been good since then.
Ionospheric Absorption, University of Alaska: Operation of the
30 Mc./s. and 60 Mc./s. riometers was routine during most of the cruise.
New turnstile antennas were installed on both riometers and the instruments
moved to the electronics lab in the forward part of the ship.
Preliminary checks show that the results obtained with the new
antennas are better than those obtained with the three-element Yagi formerly
used. However, some modifications will be required in port to prevent salt
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water from entering the antenna connections.
Interference from the ship's radio and the amateur station still
cause considerable loss of data.
Radio Noise, National Bureau of Standards: No serious difficulties
were encountered in the operation of the radio noise recorder.
VLF, Stanford University: The broadband and narrowband recording
programs operated routinely, but the new 88 ICc./s. system failed early in
the cruise, as did the HF recording, which was run for the first time in
several cruises.
The only major difficulty encountered in the broadband system was
the failure of a tape recorder relay. A power failure caused a tube to burn
out in one of the line regulators, resulting in the loss of most of a day's
recording, and recurring trouble was experienced with the antenna connections
on one of the channels. The whistler activity was highest in or near the
Drake Passage, where it reached peaks of about 10 per minute. The rate was
generally much lower during the remainder of the cruise.
Another filter was installed in the recording channel having maximum sensitivity in the fore-and-aft direction in order to reduce the background hum, which has increased recently.
Narrowband recording was carried out on 14.1 Kc./s. (NsS), 18.6 Kc./s.
(NAA), and 24.0 Kc./s. (NPG). After the beginning of the cruise, NSS changed
frequency to 23.1 Kc./s.; filters were not available to convert the receiver
to this frequency. A new coupling network installed between the antenna and
preamplifier shortly after the cruise began inproved the narrowband system.
Only NAA was monitored continuously. Strong echoes were heard on a number
of days. During mid-March recordings were made of 88 'Kc./s. signals. from
NSS, both on magnetic tape and on the paper chart recorder. The tape recordings were made continuously for three hours after local midnight and
the signals monitored visually and aurally for evidence of whistlerrnodetype echoes. None was observed. The chart recorder was run from time to
time but was generally unsatisfactory due to low paper speed and marginal
frequency response.
The high-frequency noise experiment was operated for two weeks
before the antenna rotator failed. Part of this time the antennas were
pointed north to receive signals from a backscatter sounder in Thule,
Greenland, which were picked up fairly consistently during certain hours of
the day.
Hallett Station
Aurora and Airglow, New Zealand Program: Only an all-sky camera
dome, an unmodified K-lOO camera, some electrical supplies, chemicals and
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film were saved from the March 6 fire which destroyed all operable equipment. Most of April was spent in building a timing device for a sky monitor
and modifying a Kodak copy camera to be used in lieu of an all-sky camera,
Cosmic Radiation, Univery of Maryland J.
Zealand Observ er) :
Operation of this program was assumed by èw Zealand personnel following the
March 6 fire and the return of the University of Maryland observer to the
United States.
The plastic scin-tllator meson telescope has performed well though
some records have been lost due to an intermittent failure of a power supply.
Three days of meson telescope data were lost when high winds broke a power
line.
The neutron monitor has not had a reliable time-marking device. A
crystal clock was built from available parts to drive the timing mechanism,
but it has a tendency to drift. A low voltage chronometric motor has been
installed in the Ametron printer which is less erratic than a synchronous
motor operated from the main power source. The neutron monitor ceased counting on the 24th because of a dry solder joint in the printing circuit.
VLF, New Zealand Program: The program continued uninterrupted cx-'
cept for the period after the fire when power was shut off during repairs.
Reception improved after the aircraft beacon was turned off. During a gale
on April 28, the WW antennas were dameed and were temporarily replaced by
whip antennas. Some strong aferics have been recorded.
McMurdo Station
Cosmic Radiation, Bartol Research Foundation: The second channel
of the super neutron monitor became operational on April 12; the third Channel is scheduled to start operation in early May. The old monitor will be
operated for several more months as a check. The meson telescope is operating normally.
Forwa rd Scatter, National Bureau of Standards(Bartol Research
Foundation Cie): The receivirg antenna and towers
turnbuckle on one of the guy wires loosened. The antenna is being repaired
by Navy personnel and it is expected to be returned to operation some time
In early May.
_: Cperation of
aa
Ionospheric Absorption, Douglas Aircraft
the r--'L'(.-,meter equipment was excellent this month. Heavy snow drifts around
the building necessitated installation of an underground access and an
escape hatch.
South Pole Station
krora, Arctic Institute of North America: The patrol spectro"

graph was put into twilight operation on April 5. The regular winter program
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was started on the 22nd. The most prominent auroral lines were 5577, 630O
and 636. Some trouble was experienced with the film-advancing mechanism; it
was corrected by replacing the spring drive belts.
The first aurora was seen on the 13th as the all-sky camera program
began. Considerable trouble has been experienced with the K-100 cameras.
The spring motor broke in one, and the governor shaft in another, resulting
in the loss of two days of records. Both cameras are now repaired and working well.
Volunteer observers have helped with the visual program. The all-sky
and zenith photometers were found to be excellent auroral indicators. A
photometer alarm system with aurora indicator lights Is being Installed at
various points around the station.
Cosmic Radiation, Bartol Research Foundation: The neutron monitor
is running smoothly; Its stability has Improved since minor circuit repairs
were completed. Tests are almost completed on the meson telescope and it
should be operating early in May.
Forward Scatter, National Bureau of Standards: All operations
were normal. A 15- knot wind swept the snow and frost from the antenna with
the result that the signal-to-noise ratio Is now 1.1. The signal level has
dropped about 5 db as a result of the loss of upper atmosphere ionization
due to sunlight.
Geomagnetism, Coast & Geodetic Survey: Thirty-six hours of recording on the normal magnetograph were lost due to program adjustments and
work on the visible system. The visible magnetograph Is now operational
with a scale value of approximately 7 g./mm. The monthly means of 18 absolute observations were:
27°1.l6 .9'
declination
horizontal field 15,936 g.
vertical field
56,688 g.
Ionospheric Absorption, National Bureau of Standards: Problems
with the rionieter resulted in the loss of 11% of the data. A power line
monitor was installed to enable recording of the length of power failures
and periods of line-voltage fluctuations. A 0-1 mA. Rustrak recorder has
been connected to the output of the zenith photometer for correlation
studies. The number of absorption events was fewer this month but the total
activity increased, with most events lasting six hours or more. An event on
the 28th and 29th lasted 40 hours. It had two absorption peaks (8.6 db and
12.7 db) 24 hours apart, with each peak occurring between 0100 and 0200 GMT.
There were seven days in which no absorption events occurred. Some correlation was noted between riometer absorption and forward scatter enhancement.
The riometer events from Byrd and Pole were compared with forward scatter
enhancement on the Pole Station antenna. It may be possible to add sporadic
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E data from the iomosonde to this tabulation. It has been noted that for
February, in all but one case of signal enhancement, an absorption event
was also recorded.
There were signal enhancements which did not correlate with any
Pole Station event but when data from Byrd station were added, the correlation improved.
Ionospheric Soundings National B'r3au. of Standards The C 3/4
ionosonde was out of operation for six days in April because of an improperly wired camera motor connector which caused various parts of the
control circuit to burn out. Trouble was experienced with the transm-tter output. The sounder was modified for an expanded sweep at one minute
after the hour. Auxilar r test units were built to simp1i±r the testing
of sounder units and conditioning of power tetrodes.
Numerical value for foP2 were recorded seven percent of the time
with most values uncertain because of spread P. The P :'egion was usually
blanketed by sporadic E from 1200 to 2000 CTMT. The observed critical frequencies were lower than last month, with the monthly median values calculated on the basis of only two values per hour. The missing values of
foF2 are accounted for by type F (l,.O%); type A (23%); type C (22%); type B
( 6 %); and type R (2%).

osr-e'):
No data we:'e coileteó., s:id no progress was male on' repairing t,e eçuipment.
F4xc:1PJcG: SCEETITS
The University of Alaska physicist, J. D. Jacobs, continued his VL?
and forward scatter observations at the U. S. S. H. VDstok Station, while
the Soviet physicist, V. S. Ignatov, pursued his VLP and. riometr recording program at Byrd Station.
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SUI.1MARY OF METEOROLOGICAL OBSERVATIONS APRIL 1964

Temperature, 0C.
Average
Highest
Lowest
Station Pressure (inches)
Average
Highest
Lowest
Precipitation (inches)
Snowfall (inches)
Wind
Prevailing direction
Average speed (knots)
Fastest mile (MPH)
Peak gust
Average Sky Cover
No. clear days
No. partially cloudy
- No. cloudy
No. days with visibility
less than - mile
No. Radiosondes
Avg..height of Radiosondes
No. Ozonesondes
Avg. height of Ozonesondes
No Radiometersonde g
Avg. height of Radiornetersondes

Byrd
Station

Eights
Station

McMurdo
Station

Louth Pole

-30.3
-16.1
-41.2

-31.8
-10.0
-46.1

-19.4
- 9.5
-3401

-60.8
-47.2

23.711
24.09
23.38

27.910
30.073*
29158*
0.37
5.5

29.01
29.48*
28,43*
1.22
12.2

N
15.0
38
-5.8
6
15
9

NW

NE
1506

21
8
26,625
9
28,321
16
28,662

10.0
514.
60
5.9
10
24.
16
13

-72.2

19.999
20.370
19.550
0
0
10.1
23

66
0.7
1
21
8

1.1
26
4
O

8
29
28, 578

1
27,2311.
9
22,975
29
24,465

All figures above have been taken from radio messages and
are unconfirmed
* Sea-level, pressure
North defined along 00 Greenwich
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