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Monthly Digest
Beginning with Volume V of the Bulletin, the United States Antarctic

Projects Officer and his staff will present, monthly, for the fifth con-
secutive year, a summary of United States activities in Antarctica. This
issue consists primarily of information pertaining to the current season
which is rapidly coming to a close.

Plans for the 1963-64 operations are being completed as this issue
goes to press. The U.S. Navy's Operation DEEP FREEZE 64 (the code name
for the logistic support operation) officially began on 15 July 1963.
The U.S. Antarctic Research Program's 1963-64 operations will occenoe
with the arrival of the first aircraft of the season at MoMurdo, about
the first of October 1963.

In this issue, an account of the traverse from Byrd Station to
Eights Station outlines the operations involved in an overland traverse.
This account, prepared by the commander of the task group, contains a
vivid description of the problems encountered and the solutions effected
by a small group of determined and dedicated men.

Of more than passing interest is the account of the record-setting,
nonstop flight from McMurdo to the Pole of Inaccessibility. This flight,
in addition to being the longest nonstop flight in Antarctic history, re-
vealed areas of the continent which had never before been seen by man and
allowed visual observations of mountains which had previously been ob-
served only by radar.

To aid in a better understanding of the overall program of scientific
investigation in Antarctica, the Bulletin has featured, in the past, arti-
cles of various scientific disciplines prepared by the principal investi-
gators of these programs. This month, two articles concerned with bio-
logical investigations in Antarctica, by Dr. Donald E. Wohisohiag of Stan-
ford University, explain the biological program of Stanford University and
the operation of a laboratory for the use of all biologists within the
National Science Foundation's Antarctic program.

It is planned to present, from time to time, articles which do not
necessarily report the results of scientific investigations or accomplish-
ments of logistics operations. Such an article appears in this issue.
It is a report on the Public Health Service's annual radiological survey
at McMurdo Station (the location of the continent's first nuclear reactor)
and at Byrd Station (the possible future location of a reactor).

It is hoped that the information presented in the last issue of
Volume IV and this first issue of Volume V will provide an adequate
summary of the programs and activities during the 1962-63 season in
Antarctica.
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Station News
!IJMrJRDO MEN AGAIN DEMONSTRATE INGENUITY

The ingenuity and resourcefulness of the men at McMurdo Station sol-
ved a problem for the communications center when, a few days after the
last ship for the season had departed McMurdo Sound, it was discovered
that the supply of teletype tape was short. This tape is an important
work and time saver for the radiomen. A message is typed out on the
teletype key board and, as the tape goes through the machine, the tele-
type characters are punched on it. The tape is then run through a local
machine to be checked for accuracy and fed into the teletype for trans-
mission over the radio circuits. Messages thus transmitted travel at the
rate of 60 words per minute and are very accurate.

The communications center at McMurdo, in handling up to 24,000 mes-
sages per month during the Antarctic summer and up to 9,000 messages per
month during the Antarctic winter, uses a considerable quantity of this
tape. Without it, each message would have to be transmitted manually at
a considerably slower speed than 60 words per minute and, also, maintain-
ing accuracy would be difficult. Often a message is transmitted more
than once. With the tape, the message can be sent any number of times
and may be saved for future reference.

When it was discovered that the supply of teletype tape on hand would
not last through the winter, the stations were already isolated until at
least September 50 it would be impossible to supply the needed tape from
regular sources. The problem then resolved into the question of substi-
tution to insure maintenance of rapid reliable communications.

Could another kind of paper be used? This was the question raised
and, to solve it, a "research and development program" was initiated, ex-
perimenting with different types of paper that were out to the proper
width with a pair of scissors. After several discouraging tries, success
came when it was discovered that brown wrapping paper worked very well.
At this stage, however, a "design engineering problem" threatened in that
the demands of mass production must be satisfied. How could a roll of
wrapping paper 30 inches wide be out into rolls 11/16 of an inch in width?

The combined minds and skills of the Communications Department and
the Public Works Department went to work on the problem. The first step
was to send the 30-inch rolls of wrapping paper to builders in the carp-
entry shop who out them on a band saw. The edge of the paper was now
rough and frayed and, because the tolerance on teletype tape width is very
critical, would not feed through the machine properly.

This problem was solved by rigging a jig consisting of a series of
razor blades spaced to the exact 11/16-inch size, and using a machine
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shop lathe to draw the paper across the razor blades and out it to the
exact size. A few minor adjustments to the teletype machines were made
to compensate for the slightly increased thickness of the wrapping paper
as compared with regular teletype tape, and, after 3 weeks of evalua-
tion, the first message was sent out on the substituted material.

(Editor's Note - The message from which this article was written
was sent from McMurdo on tape made from the brown wrapping paper.)

THE MCMURDO "SOMETIMES" IS LARGEST
ANTARCTIC NEWSPAPER

Morale at McMurdo Station has been continually good, mainly due
to the efforts of the men themselves. One factor contributing to the
maintaining and uplifting of morale is the daily morning newspaper, the
"McMurdo Sometimes," published by the Communications Department and
boasting the title of the best newspaper with the largest circulation
on the Antarctic continent.

Each night the duty section of the Communications Department gathers
the news and puts it together to form the "McMurdo Sometimes." Every
morning as the men come to breakfast, they eagerly take their copies,
through which they are able to keep abreast of world news.

Of course, no newspaper is complete without the sports page and
the "Sometimes" is no exception. One of the columns which helps keep
the men abreast of local events is "Dear Gabby," which is the McMurdo
equivalent of the advice column. The "Sometimes" also boasts an art-
work department which provides cover pictures and an occasional picture
inside the paper.

Unlike commercial newspapers, the "Sometimes" is not dependent on
advertisements for its continued existence. It does, however, occas-
ionally accept them. Some of the ones that have appeared recently are:
(a) "need a haircut? Doby's Barber Saloon is the place to go. Do it
today and be sure of the finest."; (b) "When out of the country, use
Antarctic Rent-A-8, the best vehicles found anywhere on the continent."

STATION BRIEFS

A duplicate bridge tournament was held on 22 June with six teams
participating . . . . The PM-3A reactor delivered its one-thousandth
continuous hour of power on 28 July . . . . The communications center
processed 150,000 messages from 5 October 1962 to 29 July 1963 . .
There were no traffic fatalities in Antarctica during the Independence
Day weekend.
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Weather
NEW TEMPERATURE RECORDS ESTABLISHED AT

AMUNDSEN-SCOTT SOUTH POLE STATION

On 14 June, the temperature at Amundsen-Scott South Pole Station
reached a relatively tropical minus 23.7 degrees Fahrenheit for a new
dark-period record high, exceeding the previous dark-period high of minus
25.6 degrees set on 6 April 1957. Just 30 days later (at 1125 hours on
14 July) a new low temperature record of minus 109.8 degrees was estab-
lished, exceeding the previous record of minus 109.5 degrees set on 13
September 1959.

ERRATIC TEMPERATURES EXPERIENCED AT
EIGHTS STATION

Within a 4-day period (from 5 June to 9 June) a drastic temperature
change, from minus 55 degrees to plus 31 degrees Fahrenheit, was observed
at Eights Station. On 10 June, the temperature started dropping again -
this time going from plus 28 degrees to minus 8 degrees Fahrenheit in
just 12 minutes.

WIND STATISTICS FOR WILKES STATION

During June, the average wind, speed at Wilkes Station was 23 mph,
tying the record set in 1961. Th windiest day averaged 69 mph for a
24-hour period. The peak gust for the month was recorded at 107 mph.

JUNE BLIZZARD AT MCMtJRDO STATION

On 11 June, a deepening low pressure system, centered just north-
east of McMurdo in the Ross Sea, brought blowing snow accompanied by
gale-force winds (above 34 knots) with frequent gusts from 50 to 60
knots. The blizzard reached peak intensity during the early hours of
14 June when a new, official, all-time peak gust of 86 knots was re-
corded, edging out the old record of 84 knots established on 15 June
1960. The low temperature during June was minus 33 degrees Fahrenheit
on 24 June and the high was plus 18 degrees Fahrenheit on 13 June.

WARMEST JUNE ON RECORD AT BYRD STATION

On 10 June 1963, a weather record was set at Byrd Station. A temper-
ature of plus 10.1 degrees Fahrenheit was reached, constituting the high-
est temperature on record for June and the warmest June on record.
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Stateside News
FOREIGN GOVERNMENTS RELEASE FUTURE ANTARCTIC PLANS

At the Antarctic Treaty Meeting on Telecommunications In Washington,
D.C. from 24 through 29 June 1963, notification was given by the United
Kingdom that it is closing its station at Hope Bay this year. Belgium in-
dicated that it intends to reopen its Antarctic station this year, Japan
said it is considering doing so in the near future, and Norway indicated
that it presently has no such plans for the immediate future.

After the International Geophysical Year, several countries found it
necessary to close some of their stations because of the expense involved
in Antarctic research. During the 1959-60 season, Norway withdrew from
the Antarctic and South Africa took over the Norwegian station. The
Belgians suspended operations in 1961 and the Japanese in 1962.

SYMPOSIUM ON RESULTS OF THE IGY-IGC

A symposium on the results of the IGY-IGC was held at the University
of California, Los Angeles, from 12 through 16 August 1963. Presentations
on Antarctic research were in the fields of gravity, oceanography, meteoro-
logy, and ice structure and history.

THE UNITED STATES IN THE ANTARCTIC

The revision of The United States in the Antarctic,, 1820-1962 has
recently been completed. The revision, in the form of a four-page
addendum, updates the original publication to include the 1962-1963 sea-
son in Antarctica. Interested readers may obtain a copy of the addendum
and/or the original publication by notifying this office either in writing
or by telephone. (See address and telephone changes on next page.)

AVIATION IN THE ANTARCTIC

The publication Aviation in the Antarctic, dated July 1959, has
been revised as of June 1963 and is now available for distribution.
Those interested may obtain a copy by notifying this office.

INDEX TO VOLUME IV

The index to Volume IV of the Bulletin is now being prepared and
distribution will be made in the near future to all who are on the cur-
rent Bulletin mailing list.



UNITED STATES ANTARCTIC PROJECTS OFFICE
GETS NEW TELEPHONE NUMBERS

A recent consolidation of telephone switchboards has resulted in a
change of telephone numbers at this office. Under the new switchboard
system, it is possible to dial the desired office number directly rather
than go through a switchboard operator.

The new telephone numbers for the U.S. Antarctic Projects Office are
as follows:

Rear Admiral James R. Reedy, USN
Dr. James E. Mooney
Dr. Henry M. Dater
Mr. Raymond A. Butler
CAPT A.E. Anthony, Jr., USAF
CWO George W. Fowler, USA
Mr. Donald G. Reiman
YN]. Louis J. Kruczynski, USN
Miss Mary Diffley
Mrs. Sanford A. Berliner
Miss Debris Taylor

38-22465
38-21780
38-21795
38-21796
38-21794
38-21329
38-21780
38-22465
38-21060
38-21795
38-22465

This change in switchboard numbers also resulted in a change in the
Interdepartmental Dial System code. The new code number is 128 and is to
be followed by the last five digits of any of the above numbers.

ZIP CODE

As a result of the Post Office Department's new ZIP code mail sys-
tem, correspondence for the Bulletin should now be addressed as follows:

United States Antarctic Projects Office
718 Jackson Place, NW.
ATTN: Dr. H. M. Dater, Room 420
Washington, D.C. 20450

DANISH SEAMAN DIES IN HOSPITAL

We regret to announce that the Danish seaman, Elmer Mortensen, wh9
became sick aboard Nella Dan, which was chartered to resupply the Aus-
tralian stations, and was rescued by USS GLACIER on 26 February and taken
to McMurdo where he was flown to Christchurch, N.Z. by a VX-6 Hercules
on 3 March, died in the hospital on 6 April 1963. (For an account of the
rescue, see "International Cooperation," Bulletin, Vol. IV, No. 6, March
1963, pp . 2-3.)
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Exploring
EXPLORATORY FLIGHT SETS RECORD

The longest nonstop flight in Ant-
arctic history, covering territory never
before seen or charted by man, was made
on 22 February 1963. A U.S. Navy Air
Development Squadron SIX LO-130 Hercules,
which had been fitted with an internal
bulk fuel delivery tank, made the 3,470
statute-mile flight from McMurdo Sta-
tion, south beyond the South Pole to
the vicinity of the Shaokleton Range,
then southeastward to the Pole of In-
accessibility, and back to McMurdo, in
10 hours and 40 minutes.

Rear Admiral James R. Reedy, Com-
mander, U.S. Naval Support Force, Ant-.
arotica, ordered the exploratory flight
and flew as a crew member. The aircraft
was piloted by Commander William H.
Everette, Commander, Air Development Squadron SIX, with Lieutenant Com-
mander Richard G. Dickerson as the copilot. Also aboard the aircraft
for the venture, at the invitation of Rear Admiral Reedy, were the U.S.
Antarctic Research Program Science Leader, Raymond S. Briggs, who is
wintering-over this year in Antarctica, Dr. G. G. Tarakanov, the Soviet
meteorologist who is wintering-over at McMurdo as an exchange scientist,
and Commander John M. Bleakie, USNR, of Cohassett and Boston, Massachu-
setts, Special Correspondent for the Boston Globe.

The traok of the flight paralleled that of Captain Robert Falcon
Scott on his ill-fated expedition of 1911 over the Beardmore Glacier to
the South Pole. It then continued north on the Meridian of Greenwich
to 81°20' south latitude; 13° west longitude into the southern reaches
of Queen Maud Land from where it headed southeastward to the Pole of
Inaccessibility, the farthest point inland from all sides of the continent.

After passing this point, the aircraft was turned toward McMurdo
Station and, after many miles of bleak, unbroken ice and snow surface,
the Queen Elizabeth and Queen Alexandra Mountains, near the edge of the
Ross Ice Shelf, were sighted. The plane flew down Byrd Glacier and,
taking a bearing on Mount Erebus, continued to McMurdo.

A noteworthy aspect of this flight was the distinction of this air-
craft and its competent crew in flying over the North Pole, South Pole,
and the Pole of Inaccessibility within a 7-month period.
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PH-3L !ucl.sr Reactor under construction (in foreground) on Observation Hill
overlooking 14oHwdo Station - 27 3.nry 1962.	 -

Radiological Survey
PUBLIC HEALTH SERVICE RADIATION SURVEILLANCE
ACTIVITIES AT MCMURDO AND BYRD STATIONS

R. L. Busdiecker and Be W. Maxwell
Division of Radiological Health

Public Health Service
U.S. Department of Health, Education, and Welfare

In December 1960, the
Public Health Service, under
an agreement with the U.S.
Navy, began an environment-
al radiation surveillance
at McMurdo Station to deter-
mine if there was any detec-
table effect on the level
of environmental radiation
that could be attributed to
the operation of the PM.-3A
nuclear reactor. The sur-
veillance was begun in
December 1960 in order to
establish background levels
before the reactor achieved
power production in July
1962. In February 1962, environmental measurements
Byrd Station in connection with studies to determine
constructing an on-site nuclear power plant.

were begun also at
the feasibility of

A shortage of environmental media restricted surveillance activities
to the collection and radiological analysis of air, snow, water, and biota
samples. The samples were collected in the vicinity of McMurdo and Byrd
Stations and the radiological analysis was performed on-site in a labora-
tory. Biota was available only for about a month during the summer and
only at McMurdo. Initially two air samplers were operated at McMurdo, one
at the Public Health Service laboratory in the camp and one near the reac-
tor site. (See Figure 1.) A third station at the new cosmic ray building
site, about a mile from the reactor site, was placed in operation in Feb-
ruary 1962. Samplers were operated for 24-hour periods before replacing
filters. The air samplers were not affected appreciably by the cold, but
were affected by soot, ice, and snow particles which accumulated on filters
and increased sample rejection.

At McMurdo, water was sampled from two sources, the camp water supply
and a number of ponds throughout the camp area where run-off collected
during the suer months only. The camp water, which was melted snow, was
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Stanford University biologists watch the Navy "Otter" of Air Development
Squadren SIX depart after delivering them to the scientific camp cit..

Science
RESEARCH PROGRAM ON THE ECOLOGICAL AND PHYSIOLOGICAL

CHARACTERISTICS OF MCMURDO SOUND ANIMALS

Donald E. Wohlschlag
Department of Biological Sciences

Stanford University

The purpose of the McMurdo
studies has been the investiga-
tion of ecological and physio-
logical characteristics of
fishes and invertebrate marine
organisms that live under con-
tinuously near-freezing condi-
tions in McMurdo Sound waters.

Data from continuous stud-
ies in this area are highly de-
sirable not only for studies on
comparative relationships with
other waters, but also for gen-
eral knowledge from the first
detailed study of a large, lo-
calized area that is almost
permanently covered by sea ice.

The author and 3. H. Dearborn, a graduate student in zoology,
very hurriedly organized a researoh program for the 1958-59 suner
operations in McMurdo Sound, while two other graduate assistants,
J. C. Tyler and H. H. DeWitt, planned operations on USS EDISTO and
USS GLACIER respectively, from which limited collections were made
during the suniner.

The author studied the ecological implications of fish growth and
metabolism, while Dearborn began a broad study of the invertebrate
bottom organisms with emphasis on seasonal changes. He wintered-over
in 1959 making representative collections and establishing the general
nature of the bottom types of organisms and their distribution.

Initially, both exploratory and definitive research were acoom..
plished although there were no field facilities, very little special.
ized biological gear, no laboratory, and limited field transportation.
Early in 1959, the first section of the new biological laboratory, a
T-5 building, was set up and outfitted. In the subsequent years add-
itional laboratory and field facilities allowed research to be oonduo..
ted with relative ease.
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Dr. DemU Z. We1aoh3.ag tikiog the tp.rae of the niar—frsouing sun sotsr

Is i6ich we kept marine upsoi.sns from N(iwdo Sound.

John H. Dearborn and ). Jack L. Littl.psgs examining osos of the bottom

I ife and jubric f	the floor of McMurdo frond.

In the 1959-60 summer season,
3. L. Littlepage joined Dearborn,
who continued on through the sum-
mer. Littlepage began preliminary
thesis research on the plankton of
McMurdo Sound. Both graduates de-
veloped and tested additional gear
and techniques for bottom and
plankton sampling and for making
physical and chemical oceanographic
observations. At that time they
firmly established that bottom
fauna, plankton, and fish sampling
could be carried out through holes
in the ice successfully in both
suer and winter only if small
heated huts could be constructed
over the holes.

The author, with the assis-
tance of B. L. Wing in the 1960-61
suer season, reestablished the
fish metabolism studies with newly
oonstructed ,temperature controlled
aqaurium facilities in the labora-
tory. Littlepage returned to begin
very exhaustive plankton studies
that were accompanied by measurements of the oceanographic conditions
influencing both plant and animal plankton. Another graduate student,
J. S. Pearse, initiated physiological studies on food and storage and
on seasonal breeding cycles of several of the invertebrate animals.
Later in the summer season, Dearborn returned for a second wintering-
over period of study of benthic invertebrates.

By using Nodwell and Polecat tracked vehicles and the newly con-
structed prefabricated huts over the ice boles, these graduate students
accomplished much laboratory and field work during the winter period by
maintaining field stations at three different depths south of McMurdo
Station. The heated huts prevented freezing within specially-designed,
insulated casings lining the holes, while small powered winches allowed
rapid handling of oceanographic gear. It was possible throughout this
winter to bring live organisms into the laboratory for experimental
studies by utilizing the same types of sophisticated research equipment
usually found in well-equipped laboratories.

Messrs. Dearborn, Pearse, and Littlepage continued into the summer
of 1961-62 while the author and two research assistants, A. L. DeVries
and G. L. Kooyman, returned to McMurdo for detailed summer studies on
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treated before it was used for drinking and cooking. Samples of fresh snow
were collected, when available, in and around the camp area. The collec-
tion of samples was hampered by the meager quantity of snow and by contami-
nation with dirt and fine dust. For comparison purposes, additional water
samples were available from neighboring freshwater lakes within helicopter
range. These could be sampled only during the short flying season in the
suumer.

Movement at Byrd was more restricted than at McMurdo. Drifting snow
was a serious problem and facilities were placed in tunnels below the snow
level. Initially, air sampling stations were established at Byrd in the
tunnels under the snow, at the level of the snow, and on the observation
tower. The station at ground level was abandoned because of continual
plugging of filters with snow. Water samples from Byrd Station were col-
lected from the camp supply and represented untreated melted snow. Snow
and water samples were collected bi-weekly.

Previous studies of activity levels showed that the natural and fis-
sion product activities were exceedingly low in Antarctica (1,2). Since
the levels were so low, analyses were not performed for specific nuclides
but for gross activities and no facilities were provided for radiochemical
analysis in Antarctica.

Maintenance of the laboratory instruments presented some problems
since spare parts, needed during the 7 to 8 months of isolation each
year, had to be estimated from the previous summer * Power supply avail-
able to the laboratory was adequate for most needs, but was often too
variable for proper instrument performance. Under these circumstances
the concentrations reported in the samples were not regarded as absolute
values but as indicating trends.

The calculated radon and thoron levels (natural activity) in air and
the long-lived beta activity (fission product activity) in air were deter-
mined for the period of operation. The air data suggest a seasonal vari-
ation or trend in the level of both natural and artificial radioactivity.
The radon and thoron levels are related to the amount of soil exposed.
During the Antarctic winter (March to October) the ground is completely
frozen and a greater amount of snow exists, but during the suer season
at McMurdo (November to February) the ground is snow-free, the top layer
of soil thaws and dries out, and a larger amount of natural activity can
enter the air. However, the values of radon and thoron were rather con-
stant when taken over a period of several months. The radon concentra-
tions were higher than the thoron concentrations by approximately an
order of magnitude, which was expected.

The long-lived beta activity in air shows a general seasonal trend
with highs during the summer. Resumption of nuclear weapons testing in
the South Pacific during 1962 is probably the cause of the increase in
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the later part of 1962 and early 1963. The peaks in fission product
activity in air during the suer are also probably related to the sea-
sonal mixing of the tropospheric and stratospheric air.

Because of the similarity between the McMurdo and Byrd Station re-
sults, it can be stated with reasonable confidence that the reactor was
not a substantial contributing factor to the levels of activity in the
air. Also, a fourth count of the beta activity showed that the activity
had a relatively long half-life, whereas any activity released from the
reactor would have a large fraction of short-lived activity.

The snow and water data indicated increases in gross fission product
levels starting in August 1962.. No decay of the fission products was ob-
served over a period of a week or more in the snow and water samples;
thus these samples contained no significant increase from fresh fission
products after 3uly 1962 when the reactor achieved power. The presence
of fresh fission products would be expected if the reactor was oontribut-
ing a significant amount of activity to the environment. The major source
of the debris was probably the high altitude Pacific weapons tests. The
High Altitude Sampling Program (HASP) studies have shown that stratospher-
ically-injeoted debris has a longer residence time than the debris from
tropospheric shots. The absence of fresh debris in Antarctica indicated
little tropospheric influence.

At McMurdo, the levels of activity in the snow were higher than in
the camp water because of two major factors. Snow used for the camp
supply was much older than the fresh surface snow. The older subsurface
snow had little chance to become contaminated with recent fallout. The
snow, after melting, was filtered and treated before use; this undoubtedly
removed still more radioactivity. The difference between snow and camp
water values was less at Byrd than at McMurdo because the melted snow
was used directly at Byrd without any, prior filtration or treatment. The
lower levels in the camp water can be attributed to deposition on the
storage tank and piping.

In summary, the levels of activity measured in the environmental
media at McMurdo and Byrd Stations were exceedingly low and represented
only a small fraction of the levels in the United States.

References:

1. Lockhart, L. B., "Atmospheric Radioactivity in South America and
Antarctica," NRL Report 5526, (Aug. 15, 1960).

2. Piociotto, L, "Measurement of the Radioactivity of the Air in the
Antarctic," Muovo Cimento, 10, 190, (1958).

3. Bulletin, Vol. IV, No. 3, Dec. 1962 0 p. 8.
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-
Mr. Jack L. Littlepage checks the temperature regis-
tered on a Hansen bottle thermometer while Mr. John H.
Dearborn examines a plankton net Just pulled through
a hole in the sea ice.

Mr. John S. Pearce and Mr. Jack L. Littlepage pulling
up a Nana.n bottle with a water ample from the sea
beneath the Rosa Ice Shelf.

the growth and metabolic characteristics of the McMurdo Sound fishes.
Dr. J. S. Bunt from the University of Sydney (Australia) teamed up with
Littlepage to initiate studies on the production of phytoplankton be-
neath the ice. During the summer, invertebrates were taken for the
first time by Littlepage and Pearse beneath the Ross Ice Shelf, at
White Island, and at the Koettlitz Glacier ice near Heald Island • Later
in the season, DeVries even managed to get traps through the ice ore-
vasses near Heald Island where captured fish were transferred alive to
the biological laboratory and run through the metabolic experiments. In
the winter of 1962, DeVries remained for a study of the winter metabolic
and growth characteristics of fish	the first time such seasonal stud-
ies had ever been attempted.

In the 1962-63 sunnier season the author returned t
two research assistants, R. J. Laird and D. L. Johnson,
bined studies on fish growth rates and metabolism in th
this way overall ecological efficiencies of food uti].iz
termined. The two research assistants wintered-over an
keep fish in refrigerated aquaria. It is anticipated t
and modifications of them will be continued through the

0 Antarctica with
to attempt corn-

Le laboratory. In
ation will be de-
£1 attempted to
hat these studies
1963-64 season.
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Dr. J. S. Bunt accomplished definittt'e studies on the phytoplankton
blooms also during the 1962 . 63 suer season. He obtained cultures for
further study at the University of Sydney.

Several "discovery" highlights of the past 5 years may be noted.
The discovery in 1960 of the very large frozen remains of fish near
the Dailey Islands and the subsequent capture of several large fish—
one of them alive—from seals during 1961 gave rise to many specula-
tions regarding the size and growth rates of the McMurdo Sound fishes.
The discovery of fish and invertebrates beneath the Ross Ice Shelf at
White Island or under the Koettlitz Glacier has indicated clearly that
very good fauna can be supported where there is no sunlight for green
plant growth.

In 1962, V. E. Peckham, the laboratory manager, made successful
SCUBA dives through the ice holes beneath the fish huts for very valu-
able color photography. His photographs of invertebrates, fishes, and
bottom types have yielded a good insight into the nature of the environ-
ment, heretofore sampled only with traps, grabs, and dredges. DeVries
also managed to determine diving depths of Weddell seals by attaching
a depth recorder to their backs.

With the development of field techniques and laboratory facilities,
the long-range studies by the author and students have progressed far
beyond the initial exploratory stages.

The author's ecological studies on fishes have indicated the high
degree of cold adaptation of several common species at temperatures
ranging from -1.9 0 to about +4.4°C with further data on relationships
of temperature, body weight, swimming activity, and sex, to metabolic
levels. Age composition and growth characteristics of six species
have revealed relatively rapid growth rates.

Dearborn's thesis studies have added much to the detailed knowledge
of at least three major ecological associations among bottom inverte-
brates. The fauna at McMurdo Sound has turned out to be quite rich and
more varied than expected. Scavenging appears to be intensely developed.
Relative abundance, general distribution, feeding habits, and reproduc-
tive cycles are now known for the more abundant invertebrates.

Littlepage's thesis studies on the plankton have yielded data on
the annual cycles of abundance, vertical distribution, and species
composition of both the phytoplankton and the zoop].ankton. Data on
water temperature, light penetration, salinity, oxygen, phosphate, sili-
cate, and pH, complement the biological data. Pronounced seasonal cy-
cles of two major phytop].arzkton components are synchronized with light,
late winter ice formation, and with each other. Lipid analysis reveals
pronounced seasonal differences in abundance and distribution of phyto-
phagous and carnivorous zooplankters.
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The thesis project by Pearse on cyclic annual reproductive cycles
of an amphipod and a starfish has resulted in information on duration
and timing of gametogenesis, spawning, and growth. Amphipod and star-
fish reproduction is annual and appears to be related to ice cover more
than to pronounced seasonal changes in light or to slight changes in
temperature or salinity. Less intensive studies on other species have
added confirmatory data.

The above personnel and DeVries have compiled considerable additional
information on miscellaneous invertebrates, fish, and seals in the McMurdo
Sound area. DeWitt has utilized fish specimens for his thesis project
which has been supported by the Stanford Division of Systematic Biology.
The four theses should be completed by early 1964. Other subjects have
thus far resulted in more than 25 publications or papers in press. Addi-
tional papers are in preparation.

A considerable body of knowledge has therefore accumulated on
McMurdo Sound marine ecology. Future research will be on ecology of
fishes, with strong emphasis on graduate student participation.
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STANFORD BIOLOGIST REPORTS ON AN UNUSUAL SIGHTING
OF A LEOPARD SEAL AT MCMTJRDO SOUND

Mr. John H. Dearborn reported that on 29 June 1961, a mechanic from
Scott Base uncovered a young leopard seal about 150 feet from the station
hut. The seal, although alive, was in a state of near-starvation and ap-
peared grotesque with its large massive head and emaciated body. The
animal had apparently come up through a hole or crack in the ice and been
unable to find its way back.

The reason for the seal's prolonged travel so far from open pack ice
must remain pure conjecture. Although Weddell seals are fairly numerous
in the area throughout the winter, there are populations much farther
north that would be readily accessible as food for a leopard seal. The
starved condition indicates the scarcity of available food for leopard
seals in the winter at McMurdo Sound. This occurrence of a leopard seal
south of Cape Armitage, Ross Island, represents the most southern winter
record for the species known to Mr. Dearborn.
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BIOLOGICAL RESEARCH FACILITIES AT MCMtJRDO STATION

Donald B. Wohlsohlag
Department of Biological Sciences

Stanford University

For biological research
in the McMurdo Sound area the
National Science Foundation
(NSF), Office of Antarctic
Programs, has supported the
construction, outfitting and
maintenance of a well-equipped
laboratory since the advent of
the U.S. Antarctic Research
Program in 1958-59.

From the original 48 .. by	%	'P
50-foot T .-5 unit in 1959, the
laboratory has since grown
with the addition of T-5	Hr. Jack L. Littl.pag. titrat.s .sapl.s of a.a water taken fraa McMurdo Sound

structures to a total of about	
in an 

ef
fort to determine the dissolved aWM content of the water. f 7

4,120 square feet plus another
768 square feet in an attached, heated Tamesway hut used for storage. The
Jamesway storage area and loading dock permit packing, shipping,and storage
activities outside the laboratory proper.

Suniner biological research activities at the McMurdo laboratory and
field facilities usually include five or six projects involving from 15
to 20 persons with fewer projects continuing through the winter.

The operational success of this laboratory depends upon financial
support from the National Science Foundation, logistical support by the
U.S. Navy, and cooperation in coordinating research requirements by both
NSF and the scientific personnel.

Initially, NSF provided the Arctic Institute of North America with a
grant for setting-up and outfitting the first T-5 structure in 1959; Dr.
George A. Llano was the project leader. During the following 2 years
Stanford University, under similar NSF grants, operated the laboratory
and provided wintering-over laboratory managers; the author was the pro-
ject leader.

Under the Stanford grants, Messrs. S. B. Haven and K. B. Ricker were
wintering-over laboratory managers. Since 1961 Stanford has operated the
laboratory under a contract arrangement with NSF. Under the contract,
the author has been the project director and Mr. F. J. Thomas the logisti-
cal coordinator. Messrs. V. B. Peckham and K. J. Osiki have been the
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wintering-over laboratory managers. Maintenance and purchase of equip-
ment and supplies, along with property accounting and inventory responsi-
bilities, are now major activities required for the smooth coordination
of laboratory operations. At Stanford there are packing, shipping,
workshop, storage, and office facilities housed in a building that has
about 2,500 square feet of floor area.

The success of the laboratory for the past 5 years rests on research
results from independent investigations on a wide variety of marine, fresh-
water, terrestrial, and air-borne organisms. The nature and scope of the
various research programs have been reviewed annually in the Bulletin of
the U.S. Antarctic Projects Officer, while the quality, quantity and de-
gree of sophistication of the research have been indicated by a rapidly
increasing number of publications that are appearing in the professional
biological journals.

Laboratory Research Facilities

The laboratory contains a centralized utilities area with the large
snow melter, heating units, and small workshop adjacent to the entrance.
There are separate areas for offices, the library, wet laboratory, walk-
in refrigerators and deep freeze chests, typing and draftin, photograph-
ic dark-room, and storage of supplies and equipment. The experimental
research areas in the laboratory are not separated by walls; instead,
cabinets, tables, and desks for specialized research gear are arranged
so as to separate individual research teams. The laboratory working
areas are thus flexible for ever-changing research programs.

The laboratory has light-colored walls and ceilings, very adequate
fluorescent lighting, and light-colored, vinyl-asbestos tile flooring,
all of which are both pleasing and functional.

The utilities systems for freshwater, beat, and electricity are in-
estimably important for successful laboratory operations. A large snow
molter, with access for snow through the roof, provides a sufficient sup.-
ply of water which is filtered and pumped under pressure throughout the
laboratory and to the hot water heater. There is a separate distillation
unit. A running seawater system is now in the planning stages. Liquid
wastes are collected in sumps and pumped with automatically controlled
electrical sump pumps to a single outside drain system so that all drains
are above floor level. The laboratory will be connected to the munici-
pal water and sewerage systems during the 1963-64 season. Two jet-heat-
ers have supplied sufficient heat for the laboratory, but a single, cen-
tralized heater with ducts throughout the laboratory is planned.

Connected to the municipal power supply are the bus duct systems,
from which individual circuits are installed with appropriate individual
circuit breakers to distribute electricity through most of the laboratory.
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Among the permanently installed equipment in the laboratory are four
stainless steel sinks, fume cupboard, and autoclave. The large freezers
and deep freeze chests are semi-permanently installed. Operations with
polar organisms require a large assortment of mechanically refrigerated in-
cubators, freeze-drying apparatus, and a number of temperature controlled
baths and aquaria suitable for handling large volumes of fresh or seawater.

There are several kinds of ovens, a small muffle furnace, and hot
plates of various types. Optical equipment includes a large variety of
microscopes, with lighting equipment, attachments for phase, ultraviolet,
and photography. There are three kinds of spectrophotometers. The con-
ventionally-equipped dark-room can handle virtually all the photographic
and micro-photographic requirements.

There is equipment for modern biochemical techniques using radio-
active elements. Several centrifuges, analytical balances, automatic
desk calculators, millipore filter apparatus, hematographic equipment,
pH equipment, iniorotomes, Warburg apparatus, blood chemistry equipment,
and temperature recording units are some of the major equipment.

A large stook of general laboratory supplies and a good assortment of
accessories, spare parts, and maintenance items for major equipment make
most ordinary laboratory operations possible. For internal use there is
a small workshop with hand tools and some power tools, a large assortment
of plumbing and hardware supplies, janitorial supplies and equipment, and
stationery supplies.

The small library has most of the earlier Antarctic expedition re-
ports, many reprints of current Antarctic biological literature, and a
good assortment of general reference and textbooks.

Field Facilities

The availability of heated field shelters has been a primary in-
fluence in the successful conduct of many of the field studies. At Cape
Evans there is a small aluminum-covered trailer; at Cape Crozier, site
of the Adelie penguin and skua rookeries, there is a 3amesway hut avail-
able for the banding studies; and at Lake Bonney there is a prefabricated
hut. All these localities are accessible by helicopter throughout the
flying season. In winter and early summer Cape Evans is quite readily
accessible by surface vehicles on the sea ice. These buildings are pro-
vided with heaters, field supplies, food supplies, and some camping gear.
Research equipment is only temporarily installed.

Continuous studies through the sea ice for the past 4 years would
have been impossible without three 8-. by 16-foot prefabricated huts, or
a locally constructed 12- by 24-foot hut. These insulated huts are equip-
ped for operation of a wide variety of marine gear through a hatch in the
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floor and through the sea ice. Holes are maintained with or without cas-
ings of various types. The huts are on skids and can be towed readily
over the sea ice from one operational area to the next. They are equipped
with a small heater and fuel oil supply, a gasoline-powered winch, genera-
tor system, a good supply of oceanographic cable, and specialized oceano-
graphic equipment for plankton, benthos, and fish studies. They are
excellent platforms for SCUBA diving activities and are always readily
accessible from the McMurdo laboratory by surface transportation.

Operations

In an area so remote from day-to-day availability of supplies and
equipment, four principal operational concepts are noteworthy. In the
first place, a laboratory must have sustained operations covering a wide
variety of research activities. In order to maintain a laboratory on a
continuing basis considerable efforts are required for the maintenance of
utility systems, operable equipment, and an abundance of expendable sup-
plies. In the second place, a laboratory has to be a coordinated activi-
ty for both general and specific research projects. Supplies and equip-
ment must be available when needed, and overstocking with unused items
becomes as severe a problem as understocking or shortages of supplies or
equipment. In the third place, individual research teams are relieved of
the responsibility of providing any but their most specialized require-
ments. Because virtually all the biological investigators have grants to
their own independent institutions, prior coordination of research re-
quirements must be made among Stanford University, NSF, and the investi-
gators, both in the U.S. and with the laboratory personnel wintering-over
in McMurdo. In the fourth place, suggestions pertaining to expanded lab-
oratory operations or for newly conceived equipment requirements gener-
ally originate at McMurdo among the NSF and research personnel. Adher-
ence to this concept helps immeasurably to prevent the "remote control"
of the laboratory by personnel in the U.S.

For the effective implementation of these concepts, maintenance of
property and inventory records at both Stanford and McMurdo and mainten-
ance of a rapid stateside purchasing system to coincide with tight Antarctic
shipping schedules are the requirements for support of the widely varying
research projects.

From about May through August, orders for new conventional gear and
supplies are placed with vendors; at the same time construction of equip-
ment to the specifications of individual investigators is arranged. The
Stanford University Purchasing Department handles the mechanics of the pur-
chases. Virtually all shipments are to the U.S. Navy Receiving Depot at
Davisville, Rhode Island, either directly from the vendors or from Stanford
where packing and shipping facilities are maintained. Priority of cargo
has to be determined quite carefully because most of the research investi-
gations start early in October and require considerable airlifted cargo.



When items are ordered appropriate property records are typed out.
These cards provide a complete description of gear, its source, and
information on spare parts and maintenance. Expendable property cards
also provide information on annual and current inventory stocks. When
shipment of the items is received at McMurdo and checked with the de-
scriptions on the cards, the cards then become part of the permanent,
legally acceptable property record files: if not, the laboratory manager
prepares new cards. Preparation of a oomplote. "shelf-check" inventory
in October enables the incoming laboratory manager to learn the location
of all property before the active summer season begins. During the summer
season he then keeps the property records up to date with additions of
newly received property and deletions of expended property. At this time
the logistical coordinator prepares a complete cataloguing of all equip-
ment and supplies for distribution to NSF and prospective research per-
sonnel.

Property card listings are now punched out on standard IBM cards
from which lists can be "printed out" on demand from appropriate IBM
machines at the Stanford Computation Center -- a system much more ac-
curate and much less expensive than the typing and reproduction of long
and tediously compiled lists that rapidly become obsolete. In a large
measure the success of the McMurdo biological research depends directly
upon the detailed inventory: the most insignificant "nuts and bolts" be-
come just as important as major research instruments when the source of
resupply is so remote.

Summary

With the high degree of coordination among investigators, NSF per-
sonnel, and the contract personnel made possible by the refined property
control system, prospective biological investigators can look forward to
successful field seasons even though they may lack polar research ex-
perience.

With the large, modern, and well-equipped laboratory and field
facilities at McMurdo, a research team can accomplish research with about
the same ease experienced in more temperate climates.

With the general biological research "know-how" preserved by the
continuous laboratory supply and maintenance program, and with new pro-
cedures and research approaches largely initiated by investigators and
the NSF and laboratory personnel in Antarotica, continuously improving
laboratory and field facilities are assured.
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Logistics
EIGHT TO EIGHTS

CWO George W. Fowler, USA
Staff Logistics Officer

United States Antarctic Projects Office

Task Group 43.5 was activated for
the purpose of transporting heavy equip-
ment and marking a safe overland route
through the heavily crevassed area from
Byrd Station, in Marie Byrd Land, to
Eights Station, located at the base of
the Palmer Peninsula.

Despite the adverse weather con-
ditions and mechanical breakdowns, the
task group completed the 840-mile tra-
verse, through virgin country, in 40
days; a tribute to the determination,
skill, courage and devotion to duty of
the trail party members.

The author, who was the Commander
and Chief Navigator of Task Group 43.5,
had a dual responsibility of equal mag-
nitude. As commander, the success of
the mission was dependent upon his skill
and judgement in handling men, equipment
and supplies, and as chief navigator,
the party was dependent upon his know-
ledge and experience for survival. He
ranged many miles ahead of the main
party, blazing the trail and making a
safe passage through crevasse fields.

Stocking food and supplies for the overland traverse.

Traverse party departing Byrd Station for Eight. Station.

..

Months of preparation and detailed	-
planning were required before the task	

3	 :
group finally assembled at Byrd Station
After an aerial reconnaissance over por-
tions of the proposed trail, the group
departed for Eights Station on 20 December 1962.

The first day of travel was rather rugged. The full impact of the
danger involved and the remoteness of the unbroken expanse of ice and
snow had a trange psychological effect on the men, but at the end of the
day's run they had fully recovered. Morale was high and the men were
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enthusiastic and eager to continue. A trail routine had been established
and all settled down for the long trek.

Weather became a problem on the second day when, with white-out con-
ditions, all surface definition was lost.' This type of weather, combin-
ed with sudden Antarctic storms, became the rule rather than the except-
ion and continually hampered the movements of the party.

While the tractor was broken down, a severe snow storm hit causing such
work bfore the men could push ahead down the trail to Eight. Station.

Good progress was made by the trail
party for the next few days. Although
continuously characterized by white-out
conditions, the snow surface with only
slight terracing and light sastrugi was
almost perfect for travel. Christmas
was celebrated by all hands with an ex-
cellent meal complete with all the
trimmings, including an Antarctic storm.
The inclement weather lasted for 3 days
before its intensity abated enough to
permit movement. The next 2 days of
travel were miserable; intermittent snow
showers, blowing snow, white-out condi-
tions, and sub-zero temperatures slowed
the traverse to a snail's pace. On 29
December another storm, more severe than
the last, stalled the party altogether.
The next day, after digging the vehicles
out of 4- to 6-foot drifts, the traverse
once again moved forward, covering long
distances during the next 7 days and es-
tablishing a new record on 5 January of
55 miles in 11 hours and 50 minutes.

After 17 days of travel, covering
approximately 419 miles, the Sentinel
Mountains were sighted. The following
is an extract from the official log:

11 6 Jan 63 - 0025Z - Sighted Sentinel
Mountains bearing 130 degrees relative,

mile 419. We've looked for these mountains for the last few days. The
remainder of our trip will be touchy and all vehicles have been ordered
to stay 4 mile apart and remain close to the trail flags. Our journey
This is a rather common occurrence in snow and ice travel. A cigarette
package may take on the proportions of an empty fuel drum and a shallow
line of sastrugi may loom as a huge, open crevasse.
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The oo)4 of the Antarctic does not lapsr the appetites of the ann.

At	 's and it vss necessary to chart the progress and plan for another

has finally reached the danger point and all men are alert. It would be
interesting to know the thoughts of each man now as we approach what may
very well be the arrival to crevasse country".

Also on this day the first mechanical breakdown of the LGP-D8 Cat-
erpillar Tractor occurred -- one of the valve pushrods had broken. This
was very unusual and, to the knowledge of the mechanics, had never hap-
pened before. It bad. to be repaired as
no spare part was available. Theoreti-
cally, it was supposed to be impossible,
but with typical ingenuity of trail
party mechanics, the broken pushrod
was removed and repaired -- using a
stud, bailing wire and two ten-penny
nails.

The log continues:

11 9 Jan 63 - 22014Z -- Stop for day. To-
day we reached mile 500 and the north
end of the Sentinel Mountains. These
last miles have been interesting. We
worked our way around two crevasse
fields and passed through some very
eerie terrain. If one can imagine being
inside a large salad bowl, he will rea-
lize the experience we witnessed today.
It is hard for the mind to grasp the
true situation encountered here in the
vast whiteness surrounding us

From the fourteenth to the six-
teenth of January, an Antarctic storm,
of Phase III intensity (winds of 60
knots and over, zero visibility, and
blowing snow) descended upon the trail
party and halted all movement. The
boredom and anxiety that filled the
men at this point is understandable,
as the entry was made in the log:

"16 Jan 63 - New day -- still no movement.
We are in Phase III condition. We are quickly running out of books to
read and tiring of card games as we wait out these days of idleness. You
would think the weather would clear for a few days at least. As mention-
ed before, so near, yet so far. Perhaps if we stay here long enough, we
can wish this ridiculous weather away. Days of idleness, no mail, etc.,
etc., GADS!!!"
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a Antatio atom envelopes the trail party, halting operations for 3 dap..

aseestng the dae to the tract to determine parts needed from McMurdo.

Finally the storm broke late in the afternoon of 16 January and,
after 4 hours of digging, we were underway. The trail party was not
destined to move far. After 3_3/4 miles of travel, the second mechan-
ical failure occurred. This one, of a more serious nature, placed the
mission in jeopardy. The 1)8 had a broken recoil spring and the bearings
and seals in the final drive were burned out. Normally, the repair of
such a major breakdown is only attempted in the confines of a workshop,
with all of the special tools required readily available. The gravity of
the situation was realized by the men. An estimate of the damage was
made and it was decided that, rather than abort the mission, an attempt

would be made to repair the tractor. A
list was compiled of spare parts and
special tools required, and., with diffi-
culty, the message was relayed to McMurdo

Just to make the day complete, anoth-
er storm broke. The weather began clear-
ing on 24 January and it was not long be-
fore the plane arrived from Byrd Station
with the necessary spare parts and tools.
Unfortunately, some parts and tools re-
quired did not arrive -- the grease seals
were missing -- so, in order to keep the
bearing properly lubricated, a hole was
drilled in the shaft and a zerk fitting
attached. This enabled the mechanics to
pump grease directly to the bearings.
Luckily this "jury-rigged" arrangement
worked very well and the trail party was
underway in less than 24 hours. This was
quite remarkable as repairs of this mag-
nitude usually require about 3 days under
ideal conditions.

Working 14 to 16 hours a day, the
traverse party made slow but steady prog-
ress. Overcoming all obstacles of weather
and terrain, and circumventing the hazards
of crevasses encountered, Task Group 113.5

pop'",  C40V

.	 arrived at Eights Station on 31 January,
thus completing its mission and adding a
new chapter to logistics in Antarctica.
The ability to deliver heavy construction

equipment to remote inland stations reflects credit on the following Navy
men who, in combination, represented perseverance, resourcefulness, and
capability in overcoming adverse conditions such as are common to tntarc-
tica: Willard. E. Cunningham, CM1; Jay R. Berryman, PH1P1; Ronald P. Hen-
derson, RN2P1; Emilio A. Deleon, EOH2; Kenneth H. Buttler, EON3, Roy D.
Puckett, EOH3; and Philip E. Wilkins, EOCN.
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ADDITIONS TO THE LIBRARY COLLECTION

ARGENTINA

Junta Nacional do Cameo, JNC. Republica Argentina, Ano 1, N 0 6, Dioiembre 1962, illus, tables, 79p.

AUSTRALIA

Antarctic Names Committee of Australia, New Names in the Australian Antarctic Territory. ANCA paper
63/1, issued May 1963, ].p., mimeo.

Department of the Interior, Commonwealth of Australia, Ionospheric Prediction Service Series D. Wilkes
Station, Nov. 1960, Ionospheric Prediction Service, Millers Point, N.S.W., 33p.

Department of the Navy, Royal Australian Navy 1911-1961, Golden Jubilee. July 1961, Canberra.

BELGIUM

Loy, W., Ornithological Profile from Iceland to Antarctica. Extract, Uittreksel, 1962, Tome 52: Deal
pp . 626 a 640, Centre National do Reoherohes Polaires, Bruxelles, figs.

CANADA

Weinstein, S. K., Some Aspects of Cold Weather Testing and Operation of Aircraft. Reprint, Canadian
Aeronautics and Space Journal, Vol. 9, No. 2, Feb. 1963, pp. 41-46, figs.

CHILE

Puigoerver, Manuel, Acerca de Algunas Peouliaridades do la Tropopeusa Antartioa. Inatituto do Geo-
fisioa y Sismologia, Universidad de Chile, Dioiembre 1962, Publlcacion N 9 29, tables, figs., 29p.

FINLAND

Geophysical Society of Finland, Geophysics. Vol. 7, N:o 4, General Geophysics, Helsinki, Finland, figs.,
tables, 255p. (In English].

FRANCE

Bauer, Albert, Los Glaciers do Wile de Kerguelen. In: CNFRA, Comite National Francais pur lea Re-
oherohes Antarotiques, NO 2, 1963, Territoire des Torres Australies at Antarotiques Franoaises,
Cempagne d'Ete 1961-1962, Groupe do Glaciologie, figs., maps, 117p.

GERMANY

Calkin, P., Cailleux, A., A Quantitative Study of Cavernous Weathering (Taffonis) and its Application
to Glacial Chronology in Victoria Valley, Antarctica. Sonderdruok sue Zeitsobrift fur Geomorpho-
logie Annals of Geomorphology - pp . 318-323, figs., photos.

Needleman, Stanley M., Soil Science Studies at Centrum 5$, Northeast Greenland, 1960. Sonderdruok eus
Po].arforsohun, Band V, Jahrgang 30, 1960, Heft 1/2, pp. 33-42, illus., tables. [In English].

Ostapoff, Feodor, The Salinity Distribution at 200 Meters and the Antarctic Frontal Zones. Sonderdruok
aus der Deutsohen Hydrographisohen Zeitschrift, Band 5, Heft 4, 1962, figs.

JAPAN

Oguti, Takasi, Aeronomy. JARE Scientific Reports, Series A, No. 1, Japanese Antarctic Research Ex-
pedition 1956-1962, Ueno Park, Tokyo, Feb. 1963, tables, figs., 82p.

NEW ZEALAND

Bull, C., Gravity Observations in the Koettlitz Glacier Area, Southern Victoria Land, Antarctica.
Reprint, New Zealand Journal of Geology and Geophysics, Vol. 5, No. 5, Dec. 1962, pp. 810-819.
figs., tables.
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Herbert, LW., The Axel Heiberg Glacier. Reprint, New Zealand Journal of Geology and Geophysics, Vol. 5,
No. 5, Dec. 1962, figs.

NORWAY

Hisdal, V., Visibility, Cloudiness, Humidity and Precipitation (Maudheim, 71 0 03 1 S, 10°56 1 W). Part 2
of Surface Observations, Norwegian-British-Swedish Antarctic Expedition, 1949-52, Scientific Re-
sults, Vol. I, Oslo, 1963, pp. 186-223, figs., tables.

Swithinbank, Charles, Maudheim Revisited: The Morphology and Regime of the Ice Shelf, 1950-1960.
Reprint, Norsk Polarinatitutt, Arbok 1960, Oslo 1962, pp. 26-31 9 figs., plates.

SOUTH AFRICA

la Grange, F.J. (compiler), News from the Island Stations and Antarctica. Translated reprint from
South African Weather Bureau News latter, No. 164, Nov. 1962.

le Grange, 3.J. (compiler), News from the Island Stations and Antarctica. Extract from Republic
of South Africa Weather Bureau News Letter, No. 165, Dec. 19629

SOVIET UNION

Academy of Sciences of the USSR, The Antarctic. The Cittee Reports, 1961, Moscow, tables, figs.,
166p.

World Data Centre Bi, Catalogue of Publications received by WDC B between July and December 1962.
Moscow, Dec. 1962, Issue 8, 5p. [In Russian and English].

UN1'1D STATES

Air Development Squadron Six, Report of Operation DEEP FREEZE 1 63. CTG 43.2 Naval Air Group, Air De-
velopment Squadron Six (vx-6), 23 April 1963, 97p.

Arctic Institute of North America, American Geographical Society, Icefield Ranges Research Project.

Cosenza, J.P., Air Force Arctic Building. U.S. Navel Civil Engineering Lab., Port Hueneme, Calif., 30
June 1963, Technical Report R 249, figs., tables, 62p.

Cridland, Arthur A., A Glossopteris Flora from the Ohio Range, Antarctica. Reprint, American Journal
of Botany, Vol. 50, No. 2, pp. 186-195, Feb. 1963, figs.

Dater, Henry M., Aviation in the Antarctic, Revised edition, June 1963, 28p.

Davies, William B., Needleman, Stanley M., Iliok, l/LT Donald W., Report of Operation Groundhog North
Greenland, Investigation of Ice-free Sites for Aircraft Landings Polaris Promontory, North Green-
land. Geophysics Research Directorate, Air Force Cambridge Research Center, Air Research and
Development Cm Tv , Jan. 1959, tables, photos.

Dearborn, John H., An Unusual Occurrence of the Leopard Seal at McMurdo Sound, Antarctica. Reprint,
Journal of Maemagy, Vol. 43, No. 2, 29 May 1962, pp. 273-275.

Department of State, Antarctic Treaty Meeting on Telecommunications, Final Report. Meeting held in Wash-
ington D.C., June 24-28, 1963, reoomnendations, appendixes.

Dewart, Gilbert, Exchange Scientist with the U.S.S.R. Antarctic Expedition, 1960-61. California Inst.
of Technology Seismological Lab., Pasadena, Calif., tables, figs., 41p.

Francis, Henry, Jr., Smith, Philip L, Defrosting Antarctic Secrets, The Challenge of the Frozen
Frontier. 1962, illus.

Fredrikason, Kurt, Martin, Robbin, Origin of Black Sp heru].es from Pacific Islands, Deep Sea Sediments
and Antarctic Ice. Univ. of California, NSG-98-60, figs., mimeo.

Gifford, S.E., Polar Construction Equipment - Engine-Priming Systems. U.S. Naval Civil Engineering Lab.,
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