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PREFACE

During the 1958-1959 USNC-IGY Antarctic program ocbservations of snow
accumulation, ice motion, and firn tempsratures were continued at the main
bases and during the summer field season nev arsas were traversed by mebile
glaciologiaml-seisaic parties. The glaciological data cbtained during this
second portisn of the IGY are now being reduced at The Ohio State University
Research Foundstion in Columdus, Ohio.

The publicetions of Repert No. 2 will consist of data collected on the
Alrberns Traverse, ths Little America-Victoria Land Treverse, ths Ellsworth-
Byrd Traverss, the Byrd Traverse and at the following basess Little Amsrica,
South Pole, Ryrd, Ellsworth, and Wilkes,

This preseat publication is Part 1 of Report Ne. 2.
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1958-1959 IGY AIRBORNE TRAVERSE

By Hugo A. C, Neuburg
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GLACIOLOGICAL REPORT ON THE 1958-59 IGY AIRBORNE TRAVERSE
Hugo A. C, Neuburg

The 195859 Airborne Traverse operated out of Byrd Station during
December 1958, with a Navy RLD-5 aircraft. The main studies were seismology
and glaciology, supplemented by gravity meter data and surveys with an
ajirborne magnetometer.

The field party consisted of two gseismologists, one glaciologist and
a Navy VX=-6 plane crew of two pilots, a navigator, a radar technician and
an aircraft mechanic. Positions were determined by the navigator, using
an aircraft bubble sextant during the three hours the plane remained at
each station site. Elevations were obtained with a Wallace and Tiernan
altimeter, and the readings were modified in accordance with barometric
data from Byrd Station. Corrections were also made for local wind speed
and direction., A summary of station positions, dates, elevations and air
temperatures, as well as a map of the traverse appear on the following

pages.

It was originally planned to establish 10 to 12 stations at 50-mile
intervals along the 130th western meridian between the Horlick (Harold
Byrd) Mountains on the south and the Executive Committee Range on the
north. Because of poor flying weather, mechanical difficulties, and assign-
ment of aircraft to higher priority missions, this program had to be reduced
and only seven more widely spaced stations were occupied. The data from
these stations supplement those obtained by the surface traverses from Byrd
and Little America stations.

On the few occasions during December 1958 that flying weather prevailed
at Byrd Station the Airborne Traverse group would take off for the 130th
meridian and during the next 16 to 18 hours put in as many as three stations
in succession. As the aircraft engines could not be permitted to cool beyond
a critical temperature, below which restarting would have been very diffi-
cult, the maximum time allowable at each location was just under three
hours., With valued assistance from the crew, the abbreviation of the
seismic and glaciological observations was not as drastic as might have
been supposed. Immediately upon landing a 9-meter hole was drilled with a
SIPRE coring auger and a thinly insulated, precooled, U. S. Weather Bureau
thermometer was set at the bottom for one-half to three-quarters of an
hour, It was then rapidly raised, read, and the hole was used for setting
off seismic charges. At each location core sections from the surface to
six meters depth were preserved in insulated core tubes and later flown
back to Byrd Station. Hardness measurements down to four meters were
taken with a rammsonde penetrometer and s pit was dug to a depth of one and
a half meters., In the brief time remmining, only temperature and density
data could be obtained. However, during the several-day waiting periods
between flights, supplemental glaciological information was ascertained
at the Byrd Station cold laboratory by analyzing the core sections for
stratigraphy and density.



On the whole, this airborne operation could be termed quite successful.
At several locations the very deep soft snow on the surface, sometimes
masking very hard sastrugi, necessitated the use of twice the normal number
(normal, L=6) of JATO rockets at takeoff. However, through skillful flying
and expert maintenance, all sericus aircraft troubles were prevented and
accidents were avoided,

During a pre-traverse waiting perind at Little America the required
glaciological equipment was garnered, Several l0-meter holes were drilled
in the vicinity for mean annual air temperature measurements, and a few
temperature readings were taken in a tidal ice cave 10 meters in from the
barrier entrance. Also, the protruding heights of the local antenna masts
were determined to provide a datum for accumulation measurements in later
years.,
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Dec.
Dec.
Dec.

Date

SUMMARY OF STATIONS ON THE 195859 AIRBORNE TRAVERSE

1958
1958
1958
1958
1958
1958
1958

Station
Number

Byrd

1

~ O I wWwN

Latitude
80°00's

8los52!
84013+
83003¢
820201
8092581
79041
789081

Longitude
120°00'W

135°20¢
131032
130°30°
131%30
129945¢
130945
1309451

Elevation Air Temperature

Meters
1515.0
éh2.9
713.7
623.h
612.1
869.8
11k1.0
1639.0

(Centigrade)

-17.8°
-17.8°
-17.8°
- 5.0°
-12,2°
-12,2°
-12,2°



RAM HARDNESS
1000 800
TEMPERATURE, *°C

STATION_#1 1958
IGY ATRBORNE TRAVERSE
DATE_8 Decenber SOTIME 2
LOCATION, 8L0521S
135%2014
Newburg, Chang

OBSERVERS,

s TG SYMBOLS
[+ ¥+ %] New snow,recognizable
crystals,

[eses]Cld snow, finegrained.
[Baaa)01d snow, angular grains
coarse,

[6668)0Uid snow, rounded grains
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AAAlSublimation crystals.
Ice layer.
—]ice lens.
Ice gland.
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[ 7777)Soft (4 fingers)
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Hardness Symbolss Bonding Symbols: 1958 Airborne Traverse

S Soft L Loose Station Station #1
M Medium M Medium Date __9 December 1950
H Hard F Fim Observers Neuburg, Ghang
V Very Hard ‘
STRATIGRAPHIC DATA SHEET
Depth Grain Hard- Bond=~
cm Size,mm ness ing Remarks
0 - 1.5 .2-.3 S,M M Snow
1,5~ 1.6 Ice bard discontinuous
106" 2.1 02" 03 S,M M SnOW
2,1« 2,2 Ice band
2,2« 6,0 .3 M L,M
6.0~ 6.1 Ice band
6.1= 7.0 .2 S,M  L,M
Ts0= 7.2 Partial ice band
7.2- 17.0 .2 MJH M  Snow
17.0- 17.1 Ice band (slight)
17.1- 24,0 L~ .5 M M Snow
2.0~ 24,1 Undulating ice band
2h,1~ 28,2 .7-1.0 M M Snow
28.2- 28,3 Sintered crystals
28,3~ 37.8 .61.2 H M
37.8~ 37.9 Sintered crystals
37,9~ 41,0 .8-1.5 M,H M Some sublimation crystals
L1,0- 53,1 1,0-1.3 H M,F Some sublimation crystals
53.1= 58.2 1.5-3.0 M,H M  Depth hoar
58.2- 72,2 1.0-2.0 H M,F Slight softness in middle region
72.2- 75.0 1,1-1,5 H F Firn
75.0- 78,5 2.0-3.0 M M  Some depth hear
78.5- 84.0 1.0-2.0 H M,F  Depth hoar
84,0= 87.0 1.0-2.5 M M,L  Depth hoar
87.0- 98,0 1,0-2,0 H M,F
98.0~ 98.4 Sintered crystals
98,4=-104.,8 1.0-2.0 H F
10,h.8-143,0 1.5-2.0 H F
143.0-154.5 1.0-2.0 H F
154.5-157.0 2,0-3,5 M M
157,0=-170.0 1,0=1.5 V F
170.0-180.5 1,0-2.5 H F
185,0-193.0 1.0-2.0 H F
194,0-214,0 1,0-1,5 H,V F  Undulating juncture at bottom
214.0-2,42.0 1.0-2,.5 H F
242,0-24,7.0 1.5-3.0 M M,F Slightly hard section at middle
2h7.0-257.5 1,5-2,5 H F
257,5-267.0 1.0-3.0 H,V F Bottom boundary irregular
267,0-271.0 2,0=4.5 M,H M Depth hoar
271,0-279.0 2.0=L4.5 H F Soft in middle
279.0-283,0 2.0-4.5 H M,F
283.,0-288.0 2.,0-2.5 H F
288,0-295.0 2.0-3.0 H,V F
295.0-302.5 2.0-L4.5 M,H F Some depth hoar
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1958 Airborne Traverse
Station Station #2
Date 9 Decemb§£_1958
Observers Neuburg, Doumani

STRATIGRAPHIC DATA SHEET

Depth Grain Hard- Bond-
cn Size,mm ness ing Remarks

1.0- 5.5 .L= .5 M L,M Snow

5.5- 7.0 .3-.5 S L  Snow

7.0= 8.4 .1~ .3 H M,F  Snow

Boli= 9.1 .3* M M  Snow

9,1=- 9,2 Ice band

9.,2= 12,0 L= .6 M L,M Irregular bottom boundary (snow)
12.0- 14,0 .3= .6 \'s F Snow

14.0- 20.8 5= 8 H M,F

20.8- 21.5 .1t S L

21,5- 27,5 .5-1,0 M,H M

27.5- 32.0 .6-1,0 H M

32,0- 41.0 1.0-2.0 M,S L  Harder at top

L1,5- 56,5 1,0=1,3 H M,F Slightly softer in mid section
56.5- 62.0 1.0-2.0 H M

62,0- 81.5 .8-2.0 H M,F

81.5- 8L.0 1.0% M F

84.0- 91.0 1.5-2,5 M M

98,0-105.0 1.0-2.5 M,H M
105.,0-111.5 2.0=-3.5 S L Depth hoar; undulating lower boundary
111,5-122.0 1.0-2,0 H F
122,0-131.8 1,0-2.0 M,H M
131.8-143.0 2.0-2.5 M,H M,F
143.0-161.0 1.0-2.0 M,H M,F
161.0-167.0 1.0-1.5 H F
167.0-173,5 2.0-3.0 M,H M
173.5-181.0 1.0-1.5 H F
181.0-187.0 1.0% v F
187.0~191.5 2.0-3.0 M M Some depth hoar
191,5-226,0 1.0=245 H F Harder at top
226.0-229.8 2.0-3.0 S,M L,M
229.8-232,0 .5-1,0 V F
232,0-234.0 1,0-2.0 H F
23l,0-241,5 .8-1.5 V F
2h1.5-246.5 2,0% M,H M
2L6.5-254,0 1,0% v F
254,0-255.0 2.0-3.0 M,H M Compressed depth hoar
255,0-260,5 2.0% H F Ice band (1 mm) at 257
260,5=269.0 2.0-3.0 M M Some depth hoar
269,0-276,5 1,5% v F
276,5-276,7 3.0% M M  Compressed depth hoar
276.7-281.5 2.0-3.0 H F  Ice band at 280.5
281,5-284.5 2,0% H F
284.5-287.h 1.0-1.5 V F



Alirborne Traverse
Station Station #2

(Continued)
STRATIGRAPHIC DATA SHEET
Depth Grain Hard= Bond=-
cm Size,mm ness ing Remarks

287oh’28900
289.0-295.0
295.0-298.0
298 - 0-333 . O

2.0-3.0 H M,F Compressed depth hoar
1,0-2.0 \'f F
2,0-3.5 M,H M
1,0-2.0 H F
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1958 Airborne Traverse
Station Station #3

Date 9 December 1255
Observers_ Neuburg, Chang

STRATIGRAPHIC DATA SHEET

Depth Grain Hard- Bond-
cm Size,mm ness ing Remarks

2.0‘ 2-9 03 S L

2.9~ 3.0 Ice band; sintered crystals

3.0 9.1 ,2- .3 MH L Stratified snow

9.1- 9.2 Sintered crust

9.2- 16.5 .3 M L  .Stratified snow

16.5- 18.2 .3- .4 H M

18.2- 23.0 JL-.9 M L,M

23.0- 23.2 Sintered crust

2.5~ 28.0 .5-1.0 M L,M

28.0- 33.0 08-103 M L,M

3L.0- 36.0 .5 H M,F

36,0- 42.0 .8-1.2 H M

h2.0- h2.1 ‘Sintered crust

L42.1- 45.6 1,0-1.5 M M

Lh5.6~ L5.8 Sintered crust

)-LS.B- h9-8 o5‘103 H M

49.8- 55.0 1.5-3.0 S L  Depth hoar

61.0~ 63.5 1,0-2,0 M,H M

63.5- 65.8 2,0-3.0 S L  Depth hoar

65.8~- 67.5 1,0-1.5 H F

67.5- 70.5 2.0-3.0 S L Depth hoar; irregular lower boundary
70.5- 75.0 1.,0-1.5 H F

79.0- 91.5 2.0-3.0 S L  Depth hoar; softest at bottom
93.0"‘10103 105-300 M,H M
101,3-103.3 2.0-3,5 S L,M Compressed depth hoar
103.3~115,0 2,0-3.0 M,H M
115,0-124.0 1.5-2.0 H M,F
124.,0-127.0 1,0-1.5 H,V F Compressed depth hoar
127,0-147.0 1.5-2,0 M,H M,F Slightly softer in middle
147.0-151,7 1.0-2.0 H F
151,7-152.5 1,0-2,5 M M Compressed depth hoar
152,5-152.7 Sintered crust
152,7-155.0 .2 M M
155.0-158,5 1.,5-2.0 M,H M,F
158,.5-1&4.3 1.0-2.0 H F
164.3-169.0 1.0-2.5 H,M M
169.0-169.1 Sintered crust; sloping boundary
169.1-192.5 1.,5-2.0 H F
192.5-204.0 1,0-2.0 M,H M,F
204.0-210.0 1.0-2.3 M,H M
210,0-217.5 1,0 H F
217.5-219.5 1.8-2,0 M,H M,F
219.5-225.0 1.0-1.5 H F
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Airborne Traverse
Station Station #3

(Continued)
STRATIGRAPHIC DATA SHEET
Depth Grain Hard- Bond-
cm Size,mm ness ing Remarks

225.0-227.5 2.0-3.0 M M
227.5-239.5 1.0-2,0 H F
239.5-242.0 2.5-3.5 S,M M  Depth hoar
2i2,0-249.2 2.0-2.5 M,H M
219.2-254.0 2.,0=3.0 M M
254.0-260.0 1.0 v F
260.0~263,, 1.5-2,5 M M Some depth hoar
263.4-268.5 1,0-2.0 M,H M,F
268.5-278.0 1.5-2.0 H F
278.0-278.7 2.0-2.5 M M
278.7=290.5 2,0=2.5 H F
290.5-294.5 1,0=2,0 M M
294.5-297.0 2.0 v F
297.0-301.,0 2.0-3.0 S,M M
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1958 Airborne Traverse
Station Station #L

Date 12 December 1958
Obsarvers Neuburg, LeVaux

STRATIGRAPHIC DATA SHEET

Depth Bond-
cm Size,mm ness ing Remarks

100.0-102,0 1,0-2.0 H F Snowball type snow on surface
102,0-106.0 2.0 M,H M
106.0-107.0 1.5 H,V F
107.0-120.0 2,0-2.5 H M
120,0-129.0 1,5-2,0 M,H M
129.0~137.5 1.5=2,0 H M,F
137.5-146.0 1.5-2.0 M M
146.0-162.0 1.5-2.0 H M,F
162,0-165.5 1,5=2.0 M M
165.5-171.5 2.,0-3.0 M,H M
171.5=175.5 2.0-=3.0 S M
175.5-179.0 2.0=2.5 H M,F Sintered crust (1 mm) 176.8
179,0-191,0 2,0-3.0 S L
191.0=195,5 1.5 H F
195.5-197.5 2,0-2.5 M,H F
197.5-198,5 1.0-2.0 H M,F
198,5-20L4.5 2.0-2.5 M L,M
20}4.5-213.0 2.0-2.5 M,H M
213,0-215.0 2,0-3.0 S,M M Some depth hoar
215,0-220,0 1.5-2.,0 F
220.0-220,1 1 mm ice band
220,1-230.3 2.0-3.5 M,H M;F Ice lens (2 cm) at 229.5-230.0
230.3=230.L4 1 mm ice band
230.Lk-235.0 2.,0-3.0 M,H M,F 1 mm ice band at 231.8-231.9
235.0-253.2 1,5-2.0 H F
253.2-260.6 1.0-2.0 H,V F
260,6-262,5 2,5-=3,0 S L,M
26205“’26303 105“2.0 H F
263.3-270.0 2.0-3.0 M,S L,M
270.0-277.0 2.0-3.0 M M
277.0-285.5 3.0=4.0 L,M Some depth hoar
285.5-292.8 2,0-2.5 F
292,8=-29,.0 2.5-3,0 M
29);.0-296,5 2,0=2.5 F
296.5-302.0 2,0-2.5 M
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