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1. U. S. Operations

General

Letters of appreciation were sent by the USNC .s IG to US-ICY Antarctic
personnel who wintered over during 195657.

Amundsen-Scott Station

General Dr. Vivian Fuchs and his party arrived on January 20th at
0114Z. lie was met by Admiral Dufek, Sir Edmund Hillary and ICY personnel
at the station. Dr. Fuchs departed from the Pole for Scott Base on the
24th at 0452Z.

Aurora and Airgiow - No observations.

Geomagnetism The variograph has been operating normally.

G1aciolo - Pit studies continue and new snow stakes are being set.

Ionosphere The C-3 recorder has been modified to make 500 km sweeps
at one minute past each hour and to make an automatic zero pulse check on
every ionogram. Height marker calibration has been made and error reduced
to less than one half of one percent.

A new short persistence cathode ray tube was installed which improved
the quality of the ionogran, but the pulse repetition frequency had to be
increased from 30 to 60 c/s to maintain the desired ionogram density.

The monthly median values of f oF2 continue to exhibit the same diurnal
variation observed in previous months. During the third week in January,
the separation between Fl. and F2 layers began to be less definite. By the
end of the month they had almost merged.

Meteorology - Average temperature was -24.0°c, high 24.7°C and low
31.1 0c. Average wind speed was 10.9 knots with peak gusts of 42 knots.

Average station pressure, 20.43 in/Hg, high 20.67, low 20.00 in/Hg. Average
sky cover during the month was 55. Number clear days 9, partly cloudy 10,
cloudy 12. Number clays visibility 1/4 mile or less, 7. Percipitation 0.17
inches.

On January 10-31, percent possible sunshine was 66. Average cloudiness
same period, 6.6.
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Ten day temperature means: January 1 1. 10, 25.6°C; llth-20th, 21.40c;
and 21st-31st, 26.7°C.

Average height of 59 rawinsondes, 23,079 meters. The highest was
33,634 meters.

The maximum temperature was recorded on the 12th, +5.5°F. Precipitation
occurring this month was predominately ice crystals. There has been some
difficulty with frost rime on the pyrheliometer.

Upper air temperatures observed at 32 km were 25.5 and 24.0°C.

Fifteen-day means of temperatures from the surface to 100 mb showed
a complete reversal. From the surface to tropopause temperatures rose
steadily until January 16 1.20, when maximum was reached. The temperatures
fell sharply the remainder of the month. Temperatures above the tropopause
decreased steadily until January 16 1.20, then increased slightly.

A broad look at the 15 day minimum temperature for November, December
and January show two well developed maximums in the tropopause, the first
late in November and the second late in January. A minimum occurred near
the solstice. Temperature changes above the tropopause compaired to those
in the troposphere were consistently opposite in sign and nearly equal in
magnitude.

Micro-meteorology 1. Eighty-eight wind profiles were run during the
month. Good wind speed distribution was obtained from 1.3 m/s to 16.3 m/s.
Extensive attempts were made to improve the sensitivity of the Leeds and
Northrup recorder used to measure temperatures. It is considered too
sensitive to obtain accurate thermocouple readings. The program is now
awaiting a replacement recorder from the manufacturer.

Brilliant haloes were observed revealing many components not ordinarily
seen such as circumzenithal arcs, 120° paranthelion, parhelic circles and
Parry's arcs.

Several discussions were held with scientific members of the Trans-
Antarctic Expedition, including Dr. Hatlister, geographer, who is conducting
their micro-meteorology program.

Seismology - One hundred forty-two disturbances were recorded during
the month. A new steel baseplate for the horizontal seismometer has. been
laid.

The indoor mounting of the film recorder is still unsatisfactory due
to vibration of the building.

Byrd Station

Aurora and Airgiow - The access shaft to the aurora tower was rebuilt
from old panels and covered with canvas. Shelves were constructed in the
shaft for supplies and instrument spares. A dumb-waiter was mounted for
movement of equipment. The old K 100 camera was repaired. It is in operating
condition except for mounts for the all-sky camera and the patrol spectrograph.
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Geomagnetism - There were 26 days of disturbed conditions with some
quieting at the end of the month. The equipment is in good operating
condition. The time mark system, revamped at the beginning of the month,
is running well.

The main power cable was cut during D .'3 tractor operations on January 30
at 0446z. Emergency repairs were made by 0716Z.

Two and a half hours of records from the rapid run and 3 hours of
verticle intensity trace were lost.

Glaciology - No snow accumulation during the month. Thertnohms were
placed in a new location 420 feet northeast of the station in the southeast
corner of the glaciological study area. The thermohins were placed at depths
of 1/2, 1, 2 1 41 3, and 16 meters. A grid of 100 accumulation stakes was
laid out 1500 meters northeast of the station. The stakes were placed in
10 rows of 10 stakes 100 meters apart.

Ionosphere - The ionosphere laboratory was enlarged for accessibility
to the ionosonde. Equipment is operating favorably with only one hour to
date lost. Diurnal variations are slight but becoming more apparent.

Median F2 ordinary frequency values were relatively constant and were
approximately .23 mc higher than in December. The highest full weight value
was 3.3 mc on 9 January at 1200 local time.

Disturbed ionospheric conditions over the station on the 1st and 17-13th.
It was mildly disturbed on the 15th and 21st-22nd. No days of severe
disturbance were recorded. There were many brief periods of. complete
absorption on the 14-15th and 13-25th. These periods coincided favorably
with solar flares.

Radiation reception was variable.

Meteorology -'The hydrogen generator flush valve became completely
clogged with sodium alumicate residue. ?. Darling and Mr. Peters suffered
second degree burns while cleaning it.

Average temperature was -10.4°C, with ,a high of -4.6 on the 16th and
a low of -23.9°c on the 22nd. Average wind speed was 1.1 knots from the
north northeast on the 1st, 6th, and 24th.

The.-Average height of 56 radiosonde flights was 24,674 meters.

Micro-meteorology - On 12 January, Dr. Hoinkes, micro-meteorologist
at Little America during the past year, visited théBrrd traverse party at
33 05'S, 165!1!, Albedo measurements were made by Dr. floinkes both on the
traverse and at Byrd Station,

Radio Noise - Radial ground plane for antenna was installed on the
snow surface. Building #13 was wired and the power connected on the 25th.
A 600 t•i electric radiant heater was installed. Equipment was test run on
the 31st.
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Whistler equipment arrived in good condition. It will be located
in Building 13. The antenna tower is located 300 feet to the west. It is
expected that the whistler program will be in operation by the end of February.

Seismology Records have been of much better quality since securing
the seismometers to steel baseplates. Fifty-nine quakes were recorded with
some very well recorded phases.

RF feedback and heavy equipment interference is still a major problem.
RF filters are on their way to the station.

D-3 tractor operations should be at a minimum during the winter months.

,A seismic reflection area of 4 km by 9 km has been surveyed.

Deep Drilling Program - The program completed coring to a depth of
1,013 feet on January 26th. The time on site has been 42 days. Temperature
at 1,000 feet is -28.6°C. Continuous cores have been obtained to a depth
of 1,000 feet. Good stratification has been obtained to 300 feet. Average
accumulation is about 20 cm of water per year.

The height of the derrick is 33 feet. The drill rig and derrick weigh
5 tons.

Recovery of cores averaged 997. successful. The length of unbroken cores
'tat depths of 150 - 250 feet are up to 19.5 feet. At 500 - 700 feet, the
length of unbroken cores is 7 - 10 feet, and at 1,000 feet, the unbroken core
length is 2 - 5 feet.

At a depth of about 600 feet, internal fracturing of the cores appeared.
This is believed due to a release of pressure and thermal shock.

Drill bits of various designs have been tested. The drilling fluid used
is cold compressed air. The drill hole is secured by an extended 6 inch casing
20 feet above the snow level with a screw cap. Access to the top is by rungs
welded on the casing. Sheave blocks have been mounted at the top for use in
seismic velocity studies and for deformation studies during the 1958 suer period

Detailed stratigraphy is visible to 350 feet. Spaced ice layers one
half to two mu thick are visible to a depth of 500 to 600 feet.

The core length is 7 - 10 feet at a depth of 500 • 600 feet. Detailed
density profiles, up to the first of February, have been made to a depth
of 100 feet. The density ranges from 0.7 to 0.724. The annual accumulation
has a water equivalent of about 20 cm.

Temperatures at various depths in the drill hole in minus degrees C
are as follows: 150', 27.63; 200', 23.14; 250', 23.26; 300 1 , 23.30; 3501,
23.34; 400 1 , 23.39; 450 1 , 23.40; 500', 23.44; 550', 23.44; 600', 23.46; 700',
28.50; 750', 28.52; 300', 23.53; 350', 23.54; 1,000 1 , 23.62.
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The project is scheduled to dismantle the rig and equipment on February
5th, and pack it on sleds. On the 5th - 10th of February, 6 personnel from
the program will depart Byrd Station for Little America. On the 10th-15th
of February, it is planned to transport by air, 3 boxes of ice cores weighing
1500 lbs., the project leader, and 2 drill assistants.

On the 15th - 20th of February, the drill rig and equipment will depart
from Byrd by tractor train, arriving in Little America in early March. Ice
cores from the project will be stored in the stratigraphy deep pit from the
20th - 28th of February and will then be loaded on an icebreaker for return
to the U.S. and will be accompanied by one of the drill crew to supervise
their handling.

Traverse - During the month, the party traveled 243 nautical miles from
mile 429, at 77°27's, 100°26'w, easterly to the Sentinel Mountains. The party
then traveled southwesterly toward a peak at about 30°29's, 96 0 15 1 W. At the
end of the month, the party was at 30°16 1 S, 95°20'W, at mile 763.

Thirteen seismic reflection measurements, 13 short refraction profiles
and 110 gravity and magnetic readings were n:ade. Six days were spent at the
Sentinels doing long seismic refractionwork and collecting rock samples. Ice
thicknesses of over 3 1 000 meters were found 100 - 200 miles west of the
Sentinels. The maximum thickness was 3,540 meters. Reflection recordings,
extending to the Sentinels, have been made. Increasing interference noise
has been encountered since then.

Twelve glacial pit studies and 55 intermediate rammsondes have been made.

Accumulation of snow along the second leg of the traverse was from 50
to 30 cm.

Indications of a former ice surface level at the Sentinels was found
on a nunatak at 300 feet above the present ice surface. Measurements and
photos were taken.

Five nunataks were visited and collections taken.

Mr. LeSchack relieved Dr. hale on the 29th.

Four refueling flights were made to the traverse party during the month.
Mr. Marshall, head of the SIPRE Deep Drilling Program, accompanied the flight
to mile 600 for conferences with Mr. Anderson on pit studies and with
Mr. Bentley on deep core hole seismic shooting.

Drs. ilildebrand and Sin, of ONR, accompanied the flight to mile 700
for physiological studies of the party. Major Dawson was also on this flight
for reconnaissance of part of the planned 1953-59 route.

On this year's traverse, 4 major mountain ranges and half a dozen
smaller groups have been sighted.
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Little America Station

Aurora and Airgiow - Both patrol spectrographs have been repaired and
operated, fully automatic, on a test run. The all-sky camera and scanning
spectrometer are under repair.

The aurora tower has been renovated and the all-sky camera remounted
to give a complete unobscured horizon. The dome has been removed for out
door operation to improve photographic quality by alleviating frost,
transparency and reflection problems. A 50 U heater was installed for
the plain mirror as recotmnended by Scott Base where the camera was operated
with success outdoors all winter. The camera and patrol spectrograph have
been alligned along the geomagnetic meridian and the spectrograph dome
replaced by a single 2 Loot dome to reduce the area needed to be kept
clear of frost.

• The visual observation dome was removed for out of door observations
through the trap door in the aurora tower roof. Windows were installed in
the side of the tower for the scanning spectrometer.

Geomagnetism Leaks in the variometer building resulted in water
melting onto thpiers. This was rectified before the water froze but some
warping was noted by a change in the standard Z base line intensity,
necessitating an adjustment in the level.

An irregular drive motion in the rapid run recording drum assembly
necessitated changing the final 45 degree bevel drive gear. A slight time
loss in recording data resulted.

There were generally undisturbed magnetic conditions throughout the
month, enabling satisfactory absolute measurements.

Field stations were established at the site of Little America III and
at mile 200 on Byrd Station trail, 79 026 1 S, 150°27'W. Plans for an additional
station at mile 330 are expected to be complete before the end of February.

Preliminary calculations produce a value of 13,100 gammas for the
horizontal intensity at mile 200. In view of the difference between this
and the anticipated value given in Ilydrographic Office Publication, 1701S,
1954, it is expected that a field station near mile 100 on the Byrd trail
will be established next season.

Glacial Meteorology Radiation recordings have been continued without
interruption since the 6th. After a visit to Little America III for
comparison measurements in the old glacial pit, this project will be finished
on the 31st.

Ionosphere - Equipment was operative 36% of the month. Approximately
half the time lost was due to equipment modification and the rest to equipment
malfunction and operator error. The C-4 recorder is working satisfactorily.



Meteorology - The CO2 infrared analyzer was overhauled and placed in
normal operation. A new power line has been strung to the thermoscreen
aspirator.

An unusual halo display occurred from 0900 - 1300Z on the 13th with
two concentric rings, sun pillar, two perhelion and one tangent arc.

The highest rawinsonde, on the 12th, reached 34,153 meters.

Average temperature -7.7°C, with a high of 0.6°C on the 4th and a low
of -20.0°c on the 25th. Average station pressure 29.015 in/Hg with a high
of 29.45 in/Hg on the 4th and low of 23.66 in/Hg on the 1st.

Precipitation was 0.43 inches, snowfall 4.2 inches. Average net change
of four snow stakes was -1 inch.

Prevailing wind direction was from the southeast at an average speed of
10.0 knots. The fastest speed was 33 mph on the 28th from the northeast.

Percent possible sunshine 49. Average sky cover 6.7. Number of clear
days 8, partly cloudy 6, cloudy 17. Days with precipitation of 0.01 inch
or more, .10. Days with visibility 1/4 mile or less, 7.

Weather Central - Weekly conferences of the entire Weather Central
group are beixg held. Discussions are of the topography of southern ocean
stations, analysis practices of Australia and the Union of South Africa,
climatology of subantarctic stations, frontal analysis and other procedures.

A survey has been made of the data supply and action started to improve
receipt of data from all areas. Whaling collectives from Australia and Union
of South Africa are being intercepted by the communications unit with
increasing regularity. Mr. Van Loon., representative from the Union of South
Africa, is preparing a paper on Subantarctic stations for the New Zealand
symposium.

Traverse - The traverse continued to the emergency station at Liv glacier,
then turned to 30 0 11 1 s, 163 0 15't,J. Twelve seismic, 56 gravity .,-and 47 magnetic
stations were made. Twelve meteorological studies, 35 ramsondes, and 91
weather observations were taken. Temperature was measured in 11 ten meter
holes, and one 20 meter hole.

The last major resupply, before arriving at Little America, was made
on the 29th.	 .

The party arrived at Little America on February 13th. During the 113
day period, from October 24th when the group left Little America to February 13th
approximately 1,450 miles were covered. Scientific studies conducted enroute.
included seismology, gravity, magnetic readings, glaciology, and meteorology.

The original 7 men who started on the traverse were: A. P. Crary, leader
of the traverse party and Deputy Chief Scientist, USNC-IGY Antarctic program;
Walter Boyd, glaciologist; Hugh Bennett, seismologist; William Cromie,
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glaciologist; John Wrenback, Navy.mechanic; Peter Shoeck,glaciologist;
and Calvin Larsen, Navy photographer. Others who participated were: Frank
Layman, IGY mechanic, who relieved Navy mechanic Wrenback on November 14th
Edwin Robinson, seismologist, who replaced Peter Shoeck on November 16th
Stephen Den ilartog, glaciologist, who relieved William Cromie; and Lyle
McGinnis, seismologist, who joined the traverse for the last week of operations.

One accident occurred during the traverse when Mr. Peter Shoeck fell into
a crevasse early in November. Mr. Shoeck fell 60 feet before landing on a
ledge. Mr. Shoeck, who suffered broken ribs and a punctured lung, was
evacuated by Navy aircraft.

Mr. Crary commented on the good weather encountered, "I was expecting
as much as 25% delay due to bad weather, but actually we only lost 3 days
due to weather".

Routine on the trail was one day of travel followed by a day of camping
to take soundings and make observations. The party traveled in 3 SnoCats,
averaging 30 to 35 miles per day. Mr. Crary said they could cover the
distance from one. camp to the next in 6 hours if the surface was good. When
crossing rough sastrugi it took about 12 hours.

During the traverse, the party received regular support from Navy
aircraft which delivered mail and fuel. Mr. Crary said, "sometimes pilots
landed in weather so bad they had to taxi up to us by radar because they
couldn't see us in the fog".

On the days the party was traveling, stops of one to two hours were made
for scientific observations.

NAF McMurdo

Between 29 December and 19 January, programs in glacial geology were
conducted in the area of Taylor Dry Valley, Marble Point, Davis Valley,
Hobbs Glacier, Garwood Valley, and Miers Glacier. During the first part of
February, Dr. Pewe and Mr. Rivard were in the field at Brown Island after
making a reconnaissance trip to Heald Island, the upper Koettlitz Glacier,
Mt. Discovery, Black Island and Dry Valley areas north of the Taylor Glacier
dry valley. An outline of the glacial history and glaciation of the area
since the last two pleistocene advances was completed. This program is to
be completed about 10 February with the exception of one photo flight to be
completed the first suitable weather. Transportation between stations was
by helicopter.

The paleomagnetic party made observations at a small dry valley south
of the upper Taylor Glacier from 4 10 February, and at Knobhead Mountain
from 10 — 13 February. The party returned to McMurdo on 13 February.

A seismic profile, across McMurdo Sound from Hut Point to Cape Chocolate
was completed on 3 February. Ten stations were occupied by Weasel or
helicopter. Reflection shots used a twelve trace system. Bedrock, glacial
deposits, the bottom of McMurdo Sound, and thickness of the floating tongue
of the Koettlitz Glacier on the Western part of the sound were plotted.
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Gravity and magnetometer studies were made at each seismic station.

Captain Meyers and Dr. Hildebrand of the ONR physiological team joined
Dr. Pewe and Mr. Phil Smith for collection of water and ice samples of
Commonwealth Glacier, Bonney Lake in Taylor Dry Valley and in a dry valley
in the northern part of Taylor Glacier on 10 February. Samples were taken
for bacteriological and tritium analysis.

Successful support of all local field parties by helicopter has
demonstrated the logistical technique as effective for similar programs in
the future and has produced data which can be used in planning suth program
logistical support.

Between the 2nd and 22nd of January, the Airborne Traverse occupied
three stations in Victoria Land; Station A at 77 033 1 S, 153°30'E; Station B
at 77 009 1 s, 153°05'E; and Station C at 77°22'S, 133 043'E. The elevations
of these stations were 7,750, 3,300, and 3,350 feet respectively.

Summer programs will be concluded by February 14th. Equipment for
geomorpho].ogy, lichenology, and glacial geology programs will be stored at
McMurdo for use or redistribution-next season.

By 15 February it is anticipated that all persons returning to the
U.S. except Messrs. Ostenso, Anderson, Boyd, and Robinson will be tt McMurdo
for transport to New Zealand.

The remaining cargo for Amundsen-Scott Station is ready for airdrop.

The ICY representative at McMurdo will depart for the New Zealand
symposium on the next available aircraft.

Wilkes Station

General The USS Arneb, carrying relief personnel, arrived at Wilkes
on January 25th. Eight hundred tons of cargo and supplies were off-loaded
and the Arneb accompanied through the ice by the USS Atka, departed for
Sydney Australia on-January 30th. On her departure from Sydney, the Arneb
will continue on a voyage around the world making cosmic ray measurements
enroute. The icebreaker, USS Burton Island, departed from Wilkes on
January 26th for Mirny ICY Station. US-IGY personnel on board the Burton
Island included Dr, James A. Shear, Mr. Richard Cameron, Mr. Carl Eklund,
Mr. James Sparkman, and Mr. Richard Chappell.

The Australian cargo icebreaker, Thala Dan, enroute to resupply
Mawson and Davis Stations, unsuccessfully attempted from January 26 - 29,
to penetrate the pack ice for a visit to Wilkes Station. The ship was
forced to stop 90 miles off shore. A small float plane was launched on
the 29th. It landed in open water off Wilkes and picked up an Australian
scientist who had arrived on one of the U.S. ships.

On the day the Arneb departed, 12 Adelie penguins were captured for
the San Diego Zoo. They will be 411on from Sydney, Australia to the U.S.
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The Sno-Rat and medium Sno-Cat are performing satisfactorily on the
shelf ice ramp. The Sno-Rat has been taken for short distances inland.

Support personnel are busy arranging new supplies and equipment, and
constructing a new tunnel between the barracks, science, and recreation
buildings. Incoming personnel are reported as highly pleased with the order
and cleanliness of Wilkes Station and the many conveniences-which have been
installed by the group under Mr. Carl Eklund.

Aurora and Airgiow - No observations.

Cosmic Rays The equipment is temporarily inoperative while modifi-
cations are being made.

Geomagnetism Except for the hour of 0700 0300 local time, there
was little activity toward the end of January. Several time marks are
being lost each day. Frequency changes of the generators are causing a
shift of time marks on the rapid run magnetograph.

GlaciologyMr. James Sparkman and Mr. Bud Waite established 32
gravity stations on the trail to the ice cap station. Mr. Waite, using
a 400 mc sounding device, registered an ice thickness of 500 feet at a
point approximately 400 feet above sea level and 400 yards inland from the
highest point of moraine.

Helicopter flights have been made from the Atka to Haupt Nunatak and
Frair Islets with a team of glaciologists. and a botanist, Dr. George Llano.
Mitchell Island has also been visited by a boat from the Arneb.

A Weasel trip to the ice cap: station was interrupted by difficulty
with the fan belt and cooling system. Messrs. L$ken, Rollin, and Zimmerman,
were relieved by a second Weasel and completed the trip to the ice cap
station.

A survey, necessary for gravity interpretations has been started by
W. Cronk, and Mr. Robertson, glaciologist, has begun a detailed geological
examination of the area. Mr. Hollin is preparing to renew the glaciological
and meteorology programs at the ice cap station.

During the year, major projects included the digging of a deep pit at
inland station S2, to ,a depth of 115 feet. A drill hole was sunk in the
bottom of the pit an additional 35 feet. Glacier ice was reached at
approximately 120 feet. The density at the 200 foot depth was 0.91.
Stratigraphic studies enabled a determination to be made of annual layers.
The mean annual air temperature was -19.4°C.

A horizontal deformation tunnel was constructed at the 100 foot level.
The tunnel is 18 feet long and 6 feet in diameter.

Surface meteorological observations were taken continuously at S2 from
late April 1957 to January 21, 19539
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Snow pit studies were made along the trail from the main base to S2
during the year. Movement of the Vanderford Glacier was studied. This
glacier was found to move more than 7 feet per day.

A thermograph was in continuous operation at Station Si on the ice
ramp and thermohms, placed in the ice, were read weekly.

Studies of the islands show elevated beaches up to 100 feet above
sea level.

During the period of resupply and rotation of personnel, aerial photos
were taken of the islands and the terminus of Vanderford Glacier. Over 300
photos were taken. A detailed report is now being prepared.

I. Cameron reported that on his visit to Mirny IGY Station, the
program includes ice petrofabrics, studies of physical properties of ice
such as shear, compressive, and tensile strength. The deep drilling program
at Pioneerskaya has gone to a depth of 375 meters.

Ionosphere The equipment is now Inoperative. Modifications to the
C-4 recorder are being made, and a new film development process is proving
satisfactory.

Meteorology The average monthly temperature was 0°C, maximum 3°C
and minimum -7°C. Average wind speed 8.5 knots, prevailing direction north
northeast with peak gusts from the east southeast at 60 knots. Eleven
percent of the hours during the month were clear, scattered clouds 22°h,
broken 20% and overcast 46%.

Average mean sea level pressure was 362.4 mb, maximum of 1004 and
minimum of 655 nib. Percipitation had a water equivalent of 0.20 inches.
Average height of upper air soundings was 26,992 meters, including one
sounding missed due to ground equipment failure. A record sounding of
31,233 meters was also made. Other operations are routine.

The January status report for Ellsworth and Hallett ICY Stations
will be forwarded as soon as received, along with the International
summary,
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